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THE ARCTIC EXITED IT JON 

I T is plc-Tsing to be able to begin our fifteenth volume 
with congratulations to the oiTicers and men of 
a British Arctic Kxiicdilion on their sufe return. On 
another page we give a summai7 of the results obtained 
so far as these can yet he known. It will be seen that 
substantial additions have been made to our knowledge 
in many directions, and that the expedition must be 
pronounced a success. True, the I 'ole has not been 
reached, but this, in the consideration of all but the mere 
lovers of sensation, is a small iiialter ; our cxpkuxrs Iku 
done the next best thing to rvaching it, they have piovcd i 
that the Pole was impracticable this \ear from 
quarter whence success was must to be cxpcuted. it 
is evident from the few hints which have already 
been published, that when all the talc is told, it wall 
be quite as thrilling, and full of dangers and bravxry, 
as any previous narrative of Aiclic exploration.. So 
far as the conduct of the expedition is concerned, 
it seems to have been all that could be wished ; the 
original piogramiue was, on the whole, closely stuck to, 
and the desperately hard and dangerous work was done 
in the most systematic and economical way at present 
possible. Everybody .seems to have behaved admirably j 
there seems to have been no fault whatever to find with 
anyone; and so much has Capu. Narcs endeared himself 
to ofheers and men, that he earned for himself the common 
title of ^‘the father’^ of the expedition. 

It was hardly to be expected that an expedition, on 
such an errand, and with such unprecedented dangers to 
face as this one has had, would return without casualties ; 
they have left four of their comrades behind them. Of 
these one only^ died as the result of frost bite, the three 
others succumbing to that most dreaded of all Arctic foes, 
scurvy. No similar expedition ever left any country so 
well provided with everything that could be thought of 
conducive to sustenance and protection. There was an 
^ple supply of hresh provisions of all kinds, sufficient 
staff, and all precautions were evidently taken 


! throughout the long winter to keep everyone employed, 
I hud cheerful, and duly cxeicised. Yet, in all the sledge- 
f parties, scurvy broke out wiUi a virulence and to an 
extent not experienced, we believe, in any recent Arctic 
expedition. The cause of this outbreak will no doubt give 
much food for thought for some time to come, some 
I thinking that the unusual length and intensity of the dark- 
I ness may have had something to do with it. The dirkness 
seems to have been much more intense, and certainly was 
longer- continued than ever before experienced, and such 
a condition, not to mention its effect on the spirits of the 
must necessarily, one would think, exercise some 
deleterious physical iniluence on the body. This is a 
point deserving^ of careful consideration ; meantime we 

mnot but admire the way in which officers and men of 
tbiise slcdge-p'irties did their work in spite of physical 
; and terrible sulfering j it would, however, have 
been surprising had the record been otherwise. 

No men could have exerted themselves more to ac- 
complish the popular, but really minor, object of their 
expedition, and none could have been more honourably 
! bvihlcd. I'he ice was met with off Cape Sabine in 
41' N., and from that time till the A/ert was 
compelJcd to lake up her quarters in 82* 2/, it was 
a constant battle with ice of a thickness never before 
met with. The ice wa.s from 100 to 150 and even 
200 feet thick, resembling more a pcli-meli assem- 
blage of icebergs than the usual does ; to have been 
nipped between the masses of such ice would certainly 
have been fatal. Commander Markham in his daring 
attempt to cany out the instructions of the expedi- 
tion by penetrating as far to the north as possible, found 
the ice piled in such rough and hilly hummocks 
that progress was only possible at the rate of a 
mile a day, and he wisely returned after reaching 
83^" 20' N., the highest authentic latitude yet attained. 

Capt. Parry’s long and weary journey, which reminds one 
to a certain extent of tliat of Commander Markham, was 
only as far as 82"’ 45' ; the Austro-Hungarian expedition of 
1872-4 reached 82® 5', though they saw as far as 83*^; 
while Hall with the Poiaris sailed without let or hindrance 
in 1872 over the same ground as the Alert t&xxA Diseovery 
iot 700 miles to 82® 16' in the short space of one week. 
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Any such frightful ice-barrier as that reported, and, let us I 
add, admirably photographed, by our expedition was not 
seen by Hall and his racn ; and indeed it has been stated 
that had it not been for the scruples of the second in 
command, Buddrngton, Hall would have pushed still 
further northwards, all on board, except Buddingion,\vho 
had no heart in the work, agreeing that the undertaking i 
was perfectly practicable* Meyer, in his evidence before * 
the U.S. Commission, declared that if 82''^ 16' could have 
been passed, there was nothing to hinder a ship reaching 
85® or 86'^’' or even farther. Had poor Hall not met with 
an untimely death, the attempt would certainly have been 
made in the following summer. This terrible ice-barrier, i 
then, before which our expedition has wisely returned, j 
does not appear to be a constant phenomenon so far south, 
for Hairs observations have been generally accepted as 
perfectly trustworthy. May there not have been some 
cause at work in the high north to push the thick-ribbed 
ice south to the northern entrance of Robeson Channel? 
This seems to have been an unusually severe season in 
the north ; icebergs were met with in abundance a week 
or two ago far south in the Atlantic, and last week we 
reported the wreck of a whole fleet of whalers in the 
Behring Straits region. If the latter casualty has been 
produced by ice, it would seem to show that some cause 
has been at work this season to render it unusually 
unfavourable for Arctic work. It is perhaps worth 
noting here, at least, that 1871 was a maximum, while 
1876 is a minimum, sun-spot year. The temperature 
was undoubtedly the coldest on record, neither the 
Peinris northe Austro-Hungarian expedition experiencing 
anything like it, namely, 104° of frost. There was no stint 
of animal life in the region in which the Polaris wintered, 
and as far north as the expedition penetrated, it was ob- 
served, while the Austro-llungaiian expedition found 
the cliffs swarming with life at their farthest north 
point. The dearth of animal life is a noticeable feature 
in the results of our expedition ; it ceased altogether at a 
short distance to the north of the AkrPs quarteiis. The pre- 
vailirg wind during the sojourn of the Polaris was from the 
nonb-east ; ibis year it is stated scarcely any easterly wind 
was noticed, but a strong current and drift set constantly 
in from the west along the north coast of America. We 
mention these points simply to suggest that the conditions 
met with by our gallant expedition can hardly without 
further observations be regarded as the normal ones. 
Round the Pole doubtless there must be a permanent 
barrier of impenetrable floe-betgs, for it would be ridicu- 
lous to suppose that 150 feet thick ice of thousands of 
square miles in extent is melted and re-formed every year. 
But is it possible that usually this barrier lies turther 
north than our expedition found it ? 

As to positive discovcries,an unprecedentedly rich collec- 
tion of observations in all departments have been obtained. 
It will be seen from our map that positive additions have 
! eer made to Arctic geography. With the exception of 
Hayes Inlet, all the coast from Cape Farewell to the 
northern end of Robeson Channel is now laid down, and 
considerable advances have been made west along the 
American, and east along the North Greenland coast, m the 
former case to id W., and in the latter to 48 33 W. 
President Land does not exist, no land having l^en seen 
north of Caoe Columbia in 83*^ 7' N. It was a pity that Peter- 
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mann Fjord was blocked up with ice, otherwise it might 
have been ascertained whether or not it divides Green- 
land in two, as has been conjectured. There is little , 
doubt, at any rate, that Greenland is an island, and that 
it does not extend right, across to Wrangell Land as Peter- j 
mann conjectured. For the more important scientific 
observations we must wait some little time, but we have 
reason to believe they are abundant and of the highest 
value. The drift of the current along the North ;A^|ir«^4n 
coast it will be seen, is from the west, and it is ^ 

may come right across from Behring Straits. A ipisgtifficen 
series of tidal observations has been obtained, ebtimlycbn- 
firmatrry of the conclusions that Bessels cathe td, vijjtv 
that the tides in the north of Smithes Sound cotnc, from 
the Pacific. It would be interesting now to know what 
lies between Parry Islands and th* n wly discovered’ 
coast, and whether currents have an unobstructed passagi 
from Behring Straits across the Polar Sea. The magnefe ^ 
observations entirely endorse the theory on which the^ 
charts have been constructed ; and had it not been for a*- ;• 
change of officers and an accident to the clock, the pen- ';i 
dulum observations for determining the figure of the earth / ; 
would have been completed and of the greatest interest. 
Capt. Feilden, the naturalist, whose exertions are beyond , 
all praise, obtained admirable results in his depart- 
ment. 

We may be pennitted to say'that we think Capt. Nares , , 
has acted gracefully and generously in his selection ot 
names for the lands discovered j the most norihcrn point- 
discovered now bears the name of Cape Columbia, It ^ 
was in keeping with this disposition to recognise Ame- 
rica’s claims to remembrance that Capt. Nares paid a ^ 
deserved tribute to the brave Hall by affixing to his no i 
longer lonely grave a brass tablet containing a suitable :}■ 
inscription. , / 

Altogether we have every reason to be satisfied with; ‘I 
the conduct and I'esuhs of the expedition, and thankful ii* 
that these results have been obtained with so little loss. 

It might have been otherwise, for the Discovt'ry was : 
within a minute of being crushed by an iceberg, and had, 
it not been for an accident to the Alert s screw, she would ,|. 
certainly have pushed further north and got into a position 
from which it would have been impossible to extricaK ] 
her. Many lessons with regard to future Arctic work 
to be learned from the experiences of this latest expedt- * 
tion. We would also remind our readers of the plan| 
advocated by Weyprccht, and recommended by a Oermarg. 
Government Commission, to establish at suitable point!|| 
all round the Polar region a series of permanent staiionj|i 
from which the Arctic citadel can be slowly but sureljJ^ 
sapped. The recommendations of the German Govert^,;, 
ment Commission we consider so important, that althougl|^ 
we published them at the time, we think it appropria^ 
reproduce them here in the present connection, and thd; 
admirable scientific spirit in which the subject js ap^r 
preached is worthy of note. 

« 1 The exploration of the Arctic regions is of great; i 

Commissioi. is of opinion that the region:| 
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which should be explored by organised German Arctic 
explorers, is the great inlet to the higher Arctic remons 
situated between th® eastern shore of Greenland and the 
western shore of Spitzbergen. 

** Considering the results of the second German Arctic 
expedition, a principal station should be established 
on the eastern shore of Greenland, and, at least, iwo 
secondary stations, fitted out for permanent investiga- 
tion of different scientific questions, at Jan Mayen 
and on the western shore of Spitzbergen. For certain 
researches the principal station should 
establish temporary stations. 

3. It appears very desirable, and, so far as scientific 
preparations are concerned, possible, to commence these 
Arctic explorations in the year 1877. 

‘^4. The Commission is convinced that an exploration 
of the Arctic regions, based on such principles, will furnish 
valuable results, even if limited to the region between 
Greenland and Spitzbergen ; but it is also of opinion 
than an exhaustive solution of the problems to be solved 
can only be expected when the exploration is extended 
over the whole Arctic zone, and when other countries 
take their share in the undertaking. 

■ “The Commission recommends, therefore, that the 
principles adopted for the German undertaking should be 
communicated to the Governments of the Slates which 
take interest in Arctic inquiry, in order to establish, if 
possible, a complete circle of observing stations in the 
Arctic zones.” 

But to come to any final decision on the subject at 
present, as have some of the daily papers, is premature, 
more especially as wc have only mere hints of the work 
of the latest expedition before us. It is evident, how- 
ever, that three courses are open to us : we may rest on 
our oars and comfort ourselves with the belief that no 
more can be done; we may make another dash, blind to 
a certain extent it must be with our present knowledge ; 
or, accepting the recommendation of the German Com- 
mission, a united and continuous sap may be com- 
menced. But in order to come to a wise decision, men 
of science must long ponder over the enormous mass of 
new facts collected by the expedition, and not until this 
has been done can any opinion worth the stating be 
possibly arrived at. 

Here we would have ended had it not been for the 
lamentable tone assumed by our leading newspaper in an 
article on the expedition in Tuesday's issue. It will be 
remembered that from the first, for some unaccountable 
reason, the Times set its face against the expedition, and 
prophesied that no good could come of it ; now it utters a 
lonely shout of triumph at the supposed success of its 
prophecy, For the Times appears to be so ilhinformed 
as to believe that the main, if not the sole, object of the 
expedition was to reach the Pole ; if it failed in doing 
this, then, in the eyes of the TimeSy it was a complete 
failure, But this is sheer ignorance, real or assumed, on 
the part of the Times; for no informed person ever 
dreamt that the only object of the well-equipped expedi- 
tion was to gratify unintelligent curiosity and craving 
after sensation. The printed instructions of the expedi* 
lion were essentially : ** Reach the Pole if you can, but 
at any rate, in the light of the latest scientific know- 
ledge, make all possible observations on the multifarious 
phenomena which can be seen to advantage alone 
in the Arctic regions,”. These instructions have been 
f^Hthfully carried out and with complete success. Every 
made to reach the Pole, and when the 


results are published it will be seen that no expedition 
ever brought home a richer harvest. Whether these 
results arc worth the suffering and the sacrifice of life 
which the expedition experienced, is a question which 
will be answered in accordance with one's idea of what 
is worth running the risk of life for. In spite of the 
scream of the Times ^ and although no new market has 
been opened, the people of this country will simply feel 
proud, and be ennobled by the thought, that the latest 
deed of heroism has been done by Englishmen— that 
“ the ancient spirit is not dead.” 

The nation desired the expedition, scientific bodies and 
scientific men counselled it and worked for it, Government, 
only after long consideration, willing and liberally granted 
funds ; and out of the volunteers, officers and men, 
who, well knowing all the risks that would be run, eagerly 
offered themselves for the service, a dozen similar expe- 
ditions could have been equipped. Under these circum- 
stances the Times' article is simply an impertinence. 

SCHIMPEKS MOSSES OF EUROPE^ 
Synopsis Mnscorum Europcsorutn, Auctore W, P. 
Schimper. Vol. I.— Introduclio, pp. 130. Vol. IT.— 
Specierum descriptio, pp. 886, Edit. 2. Stuttganiaj, 
1876. (London : Williams and Norgate.) 

T his long expected work has at last made its appear- 
ance, and all sludenls of bryology will be grateful 
to possess such a vast storehouse of carefully arranged 
descriptive matter to help them in the determination of 
species ; no easy task at any time, and sometimes one of 
difficulty and trouble even to an expert. 

The first edition appeared in i860, and we must frankly 
admit that wc experienced some feelings of disappoint- 
ment, on finding that almost the entire nomenclature and 
arrangement are identical with those of that edition ; nay, 
in some respects we must look upon the classification as 
retrograde, for while in his classical work on the Sphag- 
nacem, Prof. Schimper strongly insists on the elevation 
of this family to the rank of a class equivalent to those of 
Mosses and Hepatica^, we here find him placing them 
along with Andrecea and Archidivniy as an appendage to 
the mosses, under the title of Bryin.-e anomal.e ; surely 
a most unphilosophiral mode of dealing with them, since 
the three genera have nothing else in common but the 
large saccate calyptra, which had already led Hampe to 
separate them as a ^tziMiVi-^^Saccemitria, 

The Cleistocarpous order heads the series, though the 
author half apologises for still retaining it “as being con- 
venient for beginners, and because the position of some 
of them among the Stegocarpi is uncertain.” Several of 
our best bryologists, however, have long felt that the soli- 
tary character of possessing a capsule without a separable 
lid, is not sufficient to outweigh all other points of struc- 
ture and habit, especially when it also necessitates keep- 
ing up two parallel series of forms in widely separated 
families, eg , Phascaceee and Pottiacea, We w^ould venture 
to differ from our author, and consider that Archidium is 
a near ally of Pleuridiumy and that the absence of a colu- 
mella is not so momentous a character as to require the 
separation of these genera to the extreme ends of the 
system ; while Andreea as to its vegetative organs is 
essentially Grimmiaccous, but in its fruit standing apart 
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and thus representinij a ntost distinct natural family, 
imitating as it were the Hepatica? by its quadrifid 
capsule, but not having any real affinity with tlmt group. 

About 200 new species are described in the present 
edition, many of them only known in a barren stale, and 
in several instances misgivings are expressed by the 
author as to their stability. We may glance at some of 
these en passa?it. Ephememm has one new species, K, 

, and we surmise oar Sussex plant inlfr- 
Wils., E, tcfiiiin^rve^ idndb.) is also distinct. 
The EMcnifracecc really seem to merit the rank of a 
natural family rather allied to Trh'ho^tomacetr than to 
FunariacecT) for which the diminutive size, permanent 
protonema, and leaf structure would supply the chief 
characters. 

In Weisslaieo' we fmd a genus which 

has exercised the minds of most bryologists as to its | 
systematic position, but which perhaps is as happily 
settled here as is possible. Gyrewisiai 

and Khabdr'tvcista, standing as sections of 
M^eisfa in the previous edition, arc now raised to tlie 


numbering twenty species, grouped in six sections accord- ^ 
ing to Schliephacke^s arrangement. These we fancy will 
have to be somewhat reduced, as it now appears to be 
certain that in this family at least, a dioicous and nionoi- 
cous condition of the inflorescence m<ay occur in the 
same species. 

Neglect of the work of other writers and especially of 
papers in the various botanical journals of this and other 
countries is the princip d shortcoming of the work before 
us, and probably the author has not had time properly to 
consult them ; in every other respect the Synopsis main- 
j tains the high character it had already acquired, for no 
description of species could be more accurate and pains- 
I taking, while the paper and printing are superior to the 
ordinary run of foreign books. 

It will thus be seen that Schimper’s Synopsis mus 
still continue to be the standard work on the mosses of 
Europe, and filly comes to us irom an author whose name 
has been identified with the study of these interesting 
plants for the past f(wty 


rank of genera. In Dicranac^i^ ive have also new j 
genus— which appears to be very close to j 
Dicranodoniiiim^ and Campylopns now includes twelve i 
species, w^hile those of FisGideu^ number no less than ! 
nineteen, Leptotrichmn^ Ifampe, is still retained as a | 
genus, though its author has himself replaced it by the 1 
much older name, Ditrichnm^ 'fimm. j 


OUR BOOK SHELF 

OiUlines of Praclicai His/oics^y. Ily William Ruther- 
ford, M.D., F.R.S. Second Edition. (J. and A. 
Churchill, 1876.) 

When, a year ago, wc reviewed this work upon its first 
appearance, it consisted of but seventy-two pages, and 
contained four iliuslraticvris ; the second edition occu- ; 


Didymodon .and 2 'nchostomum receive considerable | 
additions, chiefly, however, only known in a barren stale, 1 
as is also the genus GchTr.hia^ established to receive 
T&rtula gigantea. 

We pass next to the great genus 
we find no less than forty-two species ; so uniform are 
these in habit and foliage, that they have hitherto 
proved a most troublesome group to deal wdth, nor 
do we find that the nine ‘jcctions into which it is 
divided help us readily to determine the species. In no 
genus of mosses do we require so full a series of spcci- 1 
mens, for wc must have the capsule with its calyptra, and 
with and without the lid, m order satisfactorily to deter- 
mine them, and wc fear that more species have been esta- 
blished than will eventually prove tenable. 

Brytim is another genus receiving a large accession of 
species— no less than thirty -four new ones— -and Zicria is 
still maintained, though used long ago by Sir J. E. Smith 
for a genus of Rtttacca\ and therefore altered by Prof. 
Lindberg to Plagiobryum^ which must certainly be 
adopted. In the Addenda we also find a new genus, 
Afenrya, founded on the Eucalypta ligidaUi of Spruce, 
but strictly we shouM say that this name must give place 
to Scopehpkila^ M itten. Another new genus, A narolia^ is 
also established for Glyphocarpux Wchbii. 

Among Pleurocarpous mosses, Myurclla Careyana does 
not find a place, although recorded as found in Europe. 
Tkuidtum, deetpiats, Dc Not., the author states he has 
not seen, yet it was distributed in Rabenhorst’s Bryo- 
theca under both No, 1,141 and 1,182. It has no relation j 
to the genus Thuyidium^ is erroneously described as I 
monoicous, and indeed can only be regarded as one of 
the many forms of Hypnum commuiatum. Of the great 
tribe -thirty-six ne# species are desetibed. 

In the BRyjN^i we find Sphagmun now 


pics very nearly two hundrod pages, an vd is illustrated 
with sixty-three woodcuts. The enlargement gives the; 
author an opportunity of entering with considerably ;; 
greater detail into his subject, and he is able to introduce 
much new matter. Among the most important additions . 
we may mention a cljapter on the optical principles upon 
Nvhich the microscope is ronstructed, including immersion 
lenses, and an instrument manufactured by Mr, Swift of ,' 
London, which is apparently as good .is those of conti- j 
nental cclel>rity. The histological sections may be said, *^ 
practically, to be re-\vritien, (or to almost everyone is? 
added matter of great valiie, essential to all but the merest X 
commenccr. Among these we notice paragiMphs upoujj 
the effects of gases on the blood, the enumerafion of thc'^ 
discs, the “ prioklc’^ cells of the epidermis, lymphatics of | 
the diaphragm, coverings of hair, structure of the retina 
and of the cerebral con vulut Ions. In the fourth part of ,5 
the work, w'hich is devoted to general considerations',' 
regarding histological methods, the appliCfUion of vapours , 
and gases to tissues is explained, as are the hot stage for 
the microscoijc, with its he-iiing apparatus and the moist 
chamber of i.)allingcr and Drys ialc. The author’s micro- ' 
tome is figurcd,as is the apparatus necessary for injecting , 
iLssues by the pressurc-boille. All the figures are ex- ', 
celkntly drawn, and very lucid, and so greatly has the ' 
book increased in value, instruciiv c as it was before, that 
we feel quite justified in recommending those who possess 
the first edition to purchase the second, and those who ii 
are studying the first principles of practical histology toj., 
obtain it without fail. J 

A Study of the Rhcetic Strata of the Fat di Ledro in the v 
Southern Tyrol. By T. Nelson Dale, jun., Member of 
the Geological .Society of fh*auce. Fp. 69, with 
and Sections. (Paterson, New Jersey, 1876.) 

On the western side of the Logo di Garda is situated 
tract of Secondary rocks which has been comp«t,tativ 
little explored by geologists. Lying as it docs exactly upon 
the Austro-Italian frontier, this area has neither 
described by Stoppani and the Italian geologists, wor MS 
it received full justice from the officers of the Vieiitta j 
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s^eolo^sche Rekhsanstalt; and under these circumstances 
Prof. Zittel of Munich has pointed it out to the author of 
the present paper as a promising field of study. Mr. 
Dale’s work will certainly be of considerable use to future 
explorers of the district, though not carried out in sufficient 
detail to warrant, in his own case, anj^ very important 
generalisations. Indeed, the memoir consists almostwholly 
of transcriptions of notes and rough drawings of sections 
relating to a number of different localities which are indi- 
cated by reference to a key-map. The author’s general 
conclusions, so fai as they go, are shown in a very clear 
and useful table, from which it appears that at this point 
of the Alps, the Jurassic and Rhariic strata (including in 
the former the lithonian) have a united thickness of from 
6,000 to 7,000 feet. Vast as is the estimate, no one ac- 
quainted with this or the surrounding districts will be 
inclined to regard it as excessive. 

Mr. Dale has evidently made good use of his oppor- 
tunities, so far as they have gone, and has given us in this 
memoir the results of a piece of well-directed observation. 
We hope to have further details from his pen concerning the 
same interesting region. The list of errata^ which is rather 
long for a memoir of the proportions of the present, does 
not by any means exhaust the whole of the printer's errors. 
We arc tempted to fear that Mr. Dale is not sufficiently 
careful in keeping so distinct from one another, as behoves 
a working geologist, his notes relating to various subjects ; 
for, by some strange chance a stray page of a sermon seems 
to have fallen into the hands of the compositor and to 
have been set up by him at the end of the author’s geolo- 
logical notes. J. W, J. 


present year I have shot liurpacies fasciatm in Sambalpur, thus 
confirming the late 0)1, Tukell’s statement of its occurrence in 
the same general tract of country. The above allusion to Tupaia 
leads me on to record here that T have met with two other species 
of the i^enus. 

During an ornithological tour which was made in 1875 by a 
party of which I was a metnber--through the islands of the 
Andaman and Nicobar groups — we obtained a species of 'Rupaia 
on the Island of Preparis. Our specimen appears to be identical 
with T, Pej:umsisy which occurs from Pegu to Sikkim. ()n the 
Great Nicobar we shot a specimen of the species described in the 
Novara account as AHrobirieftuSi and considered then to be 
worthy of generic distinction. 

In Preparis, it may be added, we also shot a small grey 
squirrel which is allied to if not identical with .i’. Assam^uns, 
These, with a monkey (d/. cat honarius ?)f pigs, and probably rats 
and bats, constituted so far as v;e could ascertain the mammal 
fauna of tlie island. 

Preparis I should perhaps explain is the most northern of the 
Andaman group lying between Cape Negrais and the Cocos. 

^Ir. Wallace has T observe included the Nicobar Islands in 
the Malayan sub-region and the Andamans in the Indo-Chinese. 
This separation of the two groups is, 1 believe, fully justified by 
the facts. 

Some years ago when working at the avifauna of these islands 
(J.A.S. B., 1872, p. 274), while recognising the fact of a number 
of species being common to both groups, I could not resist a 
conviction as to the existence of a strong Malayan stamp upon 
tlje birds wliich are peculiar to the NIcobars. 

In conclusion Mr. Wallace’s magnificent work needs no praise 
from me ; but as a field W’orker and observer I may perhaps 
venture here to offer my thanks for the valuable mine of infor- 
mation which it affords. V. Ball, 

Calcutta, September 28 Geological Survey of India 


LETTERS TO THE EDITOR 

[ 77 / 1 * Editor does not hold himtdf responsible for opinions eopressed 
by his correspondenls, Nniher can he. tindmake to return, 
or to correspond "^aith the confers of rejected monus-Tipts. 
A^o notice is taken <•/ anonymous cofnmi(niu\(iou't\ 

“Geographical Distribution of Animals” 

I FIND that Mr. Wallace in his new woik on the “Geogra- 
phical Distribution of Animals ” when staling the limits of his 
Ceylon sub-region (vol. i. p. 327), gives .among mammals the 
genus 'rnhaia and among birds “a species of whose 

nearest ally is in Java ” as characteristic of that s«l)-region. 
Furfber, in the tabular statement (vol ii. p. 187), Tupata is 
altOf^ether omitted from the fndcan sub-region. 

It is not my intention to enter here into the general quesbon 
of the divisions of the oriental region which Mr. Wallace has 
adopted. The subject has I know been undertaken by at least 
one well-known Indian naturalist. My object at present is 
simply to record the fact that 1 have found both Tupaia ElUoiii 
and Aivtophorius Jlonfeldi ranging together far to the north of 
the limits given by Mr. Wallace for his Ceylon sub-region. 

Tupaia 1 first met with at an elevation of about 1,500 feet in 
the Sutpuru Hills, near the Faihmari plateau in the Central 
Pfovmces (P.LA.S.B,, Aptil, 1874), lat, 22'' 20*. Subsequently 
1 found it in Samhalpur, whidi is the mo.st ca.stern district of 
the Central Provinces (lat. 21" 30''). But the former does not 
even give its extreme northern limit as it has been found in the 
Kurruepnr hills of the Monghyr district (lit. 25'’). { 

Myiophonus Horsftdtii 1 first shot in Sirguja— a native state m 1 
Western Bengal (lat. 23*'), Afterwards in the Sutpurus, where | 
it occurre/l with lupam as above, and finally I obtained it also 
in Sambalpur, where k was found at elevations under 1,000 feet 1 
above the sea. Still further north it has been obtained at Mount . 
Aboo (“Stray Feathers,” vol. iii. p. 469), lat. 25^*. i 

a honus is, it is true, inclnded in Mr. Wallace’s list of ; 
genera in Central India, but its special employment as i 
a cdtaraeteristic form of the Ceylon sub-region seems scarcely ^ 
compatible with a knowledge of its now ascertained wide range i 
through continental India. | 

luring the ensuing field season I expect to be engaged in the ! 
^eulogical examination of one of the wildest and least known ' 
parts of India — ^the area l>etween the Godaveri and Malianudi 
Rivers* I have great hopes of discovering there further facts 
jeg^ding the range of species whose limits are now only imper- 
fectly known. In the meantime I may state that during the 


European Polygalas 

In view of a monograph of the order Polygalicea; which I 
have in preparation, may I make use of your columns to say that 
I should be greatly obliged to any correspondeuls who can send 
me specimens of any of the less common European Poly^^alas, 
especially P, exi-is, monspeliica, mierophylla, mxatilis, Predii, 
niciecnsis, /hn^escens, rosea, sibiri'a, supina, vennlosa, anaiolica, 
or any wdi-marked varieties, 1 shall be glad to offer in exchange 
specimens of some of the rarer lirithh plants. 

6 , Park Village, Kist, Regent’s Alfred W. Bennett 
P ark, J/ondon, October 28 

The Solidity of the Earth 

In his opening address to the Mathematical and Physical 
Section of the British Association, Sir William Thomson 
affirmed “with almost perfect certainty, that, whatever may be 
the relative densities oi rock, solid and melted, or at about the 
temperature of liquefaction, it is I think, quite certain that cold 
solid rock is denser than hoi melted rock ; and no possible degree 
of rigidity in the crust could prevent it from bre.ikiug in pieces 
and sinking wholly below the liquid lava,” and that “ this pro- 
cess must go on until the sunk portions of the crust build up 
from the bottom a sufficiently close-ribbed skeleton or frame, to 
allow fresh incrustations to remain bridging across the now small 
areas of lava, pools, or lakes” (Naturp:, vol. xiv. p. 429). 

This would doubtless be the cose if the mareriaJ of the earth 
were chemically homogeneous or of equal specific gravity 
throughout, and if it were chemically inert in reference to iu 
superficial or atmospheric surroundings. But such is not the cise. 
All we know of the ear;h shows that it is compo.sed of materials 
of varying specific gravities, and that the r.mge of this variation 
exceeds that which is due to the difference between the theoreti- 
cal internal heat of the earth and its actual surface temperature. 

We know by direct experiment that these materials, when 
fused together, arrange themselves according to their specific 
gravitie.s, with the slight modification due to their mutual diffusi- 
bilities. If we lake a mixture of the solid elements of which the 
earth, so far os we know ir, is composed, fmte them, and leave 
them exposed to atmospheric action, what will occur ? 

The heavy metals will sink, the heaviest to the bottom, the 
lighter metals {/>. those we call the metals of the eardis, because 
they form the basis of the earth's crast) will rise along with 
the silicon, Ac., to the sarloce ; these and the silicon will oxidise 
atid co<ttbitie» forming silicates, and with a suracicnt supply of 
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“ reason to believe that ibis is the first specimen of a 
wild Capercailzie which has been shot in Northumberland 
in the memory of man/* 

Probably the writer’s glee was somewhat chilled by the 
appearance in the same paper of an indignant letter from 
the Karl of Ravensworth, stating that the bird was neared 
in his park at Eslington from eggs sent from the High- 
lands, in the hope of naturalising the species in our 
country ; the bird had strayed from its home, 

AU naturalists — and especially such as know this noble 
bird in its northern home'— must hope that Lord Ravens- 
worth will not be discouraged by this mishap, nor by 
others like it, but that he will persevere in his experiment. 
Eslington Park is situated in the valley of the Ain, 
near the foot of the Cheviots. Perhaps this is not the 
best part of the country in which to rear the birds, as, 
although not devoid of timber, the woodland there is 
scarcely that most suited to the Capeioailzie. Pine woods 
on rocky ground are probably the best. Not far from 
Eslington, and partly on the Ravensworth estates, there 
is a superb piece of w*oodland and crag. Thrunton Crags, 
and the adjoining cra^s of Callaly, are very little known 
except to those who live near them, for they arc out of 
the usual tourists’ routes. But in all the county we do not 
know a district better worth a visit, nor one which so 
closely resembles the fit' clad mountain sides of southern 
Norway. The rocks are craggy sandstones, whilst those 
of Norway are mostly bosses of schists, and there is none 
of the water which gives such a charm to Norwegian 
scenery, but, in spite of these differences, the other resem- 
blances point out this as the Capercailzie’s fitting home. 

A wide area of high sandstone moorland stretches 
through Northumberland, attaining a height of oyer 
1,400 feet at Simonside, near Rolhbury, and approaching 
1,000 feel in other places. This runs to the west of 
Alnwick, and thence north-west to Chillingba.m and away 
towards the Tweed. Another similar district branches 
from that of Simonside and spreads over a wide area 
around HarbottIe,and between the Coquet and the Reed. 
Of the first* named range the crags of Thrunton and Callaly 
form conspicuous features. Only a small part of this range 
is wooded. It is much to be wished, for the sake of the 
springs and streams, that plantations were more numerous ; 
and for many reasons, artistic and others, we could wish 
the same. In such parts of these wild hills as fir planta- 
tions occur, the Capercailzie should do well ; and, as 

E lantations increase, we might hope that the birds would 
ere find a permanent home. Besides the crags of Thrunton 
and Callaly wc may note, as districts especially well suited 
to them, the fir woods of Harboltle ; parts of the Duke of 
Northumberland’s extensive park at Alnwick ; and the 
wild forest-like park at ChiUingham, the home of the 
far-famed wild cattle.” In years to come, when the plan- 
tatipns increase, Sir W. Armstrong’s grounds at Cragside, 
near Rothbury, will afford the birds a shelter. Here, 
amidst a profusion of sub-Alpine plants, the Capercailzie 
should be quite at home. W. Toplev 

OJV FORCE 

M any English mathematicians are in the habit not 
only of using the word “ force ” in a certain technical 
sense— briefly, as cause of change of motion— but of 
regarding all other senses as loote and inaccurate. Of 
late years there has been an increasing tendency, largely 
due to Sir W. Thomson and Prof. Tait, to return to the 
methods of expressing dynamical principles used by 
Newton ; so that at the present time his statement of the 
laws of motion is adopted to the exclusion of others 
which had usurped its place* This return to Newton has 
led to a very prevalent notion that for all the statements 
of fundamental dynamical principles current in modern 
English mathematical literature, we have his authority, 
and in particular for the above-mentioned restriction of 
the use of the word force.” As the authority of Newton 


seems to me to he here claimed without warrant, and as 
Newton’s conception of force cannot be without interest,;’ ; 
I propose to examine as briefly as possible what this con- 
ception was. In doing so I shall assume that the English 
word ** force ” is the equivalent of Newton’s Latin word 
vis, 

Newton commences the Principia with eight defini- 
tions, among which are definitions of the intrinsic force 
of matter insita or vis inerfim)^ impressed force, and 
centripetal force ; he then proceeds to state and explain 
the laws of motion. From the chapters on the definitions 
and the laws of motion, we are able to infer with much 
probability the sense in which the ivord “force” is used. 
To show this it will only be necessary to translate a few 
extracts. 

“ Def. Ill , — Tint intrinsic force of matter' \% its power of 
resistance, by which every body, as far as depends on itself, 
persists in its state either of rest or of uniform rectilinear 
motion.” 

“ Def. IV . — An impressed force is an action exerted on 
a body towards changing its state either of rest or of uni- 
form rectilinear motion.” 

“ Dtf. V . — A ccfUripct ill force is one by which bodies are 
pulled, pushed, or in any way tend from iill parts towards 
any point as a centre.” 

“ Just as in cases of impact and rebound bodies are 
cciiiipollent whose A^elocilies arc reciprocally as their 
intrinsic forces ; so in mo\dng mechanical instruments 
agents are equipollent, and mutually support each other 
by their contrary efforts, whose velocities, estimated in 
the direction of the forces, are reciprocally as the forces.” 
(Scholium to the Law^s of Motion.) In the latter part of 
this quotation the word ‘^forces” is used in the sense of 
impressed forces as defined by Def* IV. 

One more quotation must be made ; it is from Newton’s 
comment on Def. III. ; “—but a body exerts this force 
ft/A* inertHT\ only wliilc a change is being made in its 
state by another force impressed on it.” 

In the quotation from the Scholium, Newton is con- 
sidering two cases in which bodies arc to be moved ; in 
one the power of resisting the motion arises from the 
intrinsic force of the body (or its vis inerlhc\ in the other 
from the impressed force ; in each case he seeks a mea- 
sure of the effort required to move the bodies. Newton 
argues that, in the first case, this is to be measured by 
the intrinsic force and velocity conjointly, and in the 
second by the impressed force and [virtual] velocity con- 
jointly ; implying that, in the first case, to give a body a 
certain velocity is equivalent to giving a body of twice 
its intrinsic force half that velocity ; and in the second 
casc—to take an example* -that to lift a body vertically 
at a certain rate Is equivalent to lifting a body of twice 
its weight at half the rate. 

In this Scholium, in the case both of intrinsic force 
and of impressed force, the word “ force ” indicates some 
power of resistance to change of state ; a general powei 
due to the intrinsic force, and a special power due to the 
impressed force. And throughout it will be found that 
Newton’s use of the word in its most general sense indi- 
cates a power of resistance, whicli professed metaphysi- 
cians are not alone in attributing to matter as essential 
to the conception of it. This most general sense of tbie 
word does not prevent Newton using it in any one of its 
! special senses, and in particular very frequently for 
; pressed force, where no confusion is likely to arise ; but ms 
language is very far from sanctioning the dictum that this 
I is the sense and the only sense in which the word ‘ force 

may be used* ^ , 

I It is painful to reflect that Newton, great as he un- 
dottbtediy was, does not seem to have been sufhcientjy 
advanced to doubt whether there is such a thing as foreg 
nor to have had a proper sense of the beinousness htt 
conduct ia writing of ^celerative force, 


-worst of centrifugal force. 
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PRINCIPLES OF TWE-FfEASUniNG APPA 
RATUS^ 

IV. 

^HE earliest watches were constructed, so far as the 
1 escapement and balance were concerned upon ex- 
actly the same plan as the clock from Dover Castle, and 
in this condition they must have perpetually remained 
(useless as time-measurers), but for the invention of the 
balance-spring (sometimes called the pendulum-spring, 
on account of the uniformity it imparts) by Dr. Hooke. 

This spring bears the same relation to the balance 
which gravity does to the pendulum. Ever)body, I 
presume, knows the form it usually takes in watches ; 
and in chi*onometers it is coiled up around an imagi- 
nary cylinder. This spring (as in the case of the pen- 
dulum) absorbs tlite energy of the impulse, and when 
the balance has reached the limit of its swing, redelivers 
to it all it has received. A watch is regulated by shorten- 
ing or lengthening the balance-spring, which makes it 
more or less rigid. 

Watches and chronometers vary their time to a 
much greater extent upon any change of temperature 
than clocks do. For instance, if we regulate a chro- 
nometer without any compensating arrangement, witli 



Fig. jy. 


a balance-spring of steel, to go right at a temperature 
of 32 deg., wnen we raise the temperature to loo deg. it will 
lose 6 minutes 25 seconds a day, whereas a clock with an 
ordinary steel rod pendulum would barely lose 20 seconds 
for the same change. This ^jreat difference is owing to 
the alteration in elasticity of the balance-spring (theefect 
really being the same as if, with reference to the pendu- 
lum, we could reduce the force of gravity). 

Different materials arc in this respect differently 
affected. Whereas a chronometer with a spring of steel 
will lose 6 minutes 25 seconds a day for (>8 <leg, rise in 
temperature, one with a gold spring would lose 8 minutes 
4 seconds ; a palladium spring would lose 2 minutes 
31 seconds ; a glass spring would lose 40 seconds. On 
account of the large amount of coinpmsaiion required, 
quite a different plan ha? to be employed to that made 
use of in clocks. 

Suppose I take two thin strips of brass and steel, and 
fasten them rigidly together (the best plan is to pour the 
melted brass upon the steel), what will happen when there 
is any change of temperature ? Ima;jine the tem perature 
to rise, both expand, but the brass riiore than the steel, 
and how it manages this, being rigidly fastened to it, is 

by Mr. fj. Dent Gardner, «t the Loan Collection, South 
from vol. xiv. p. 

the invention of the late Fredk. Dent. 


by bending round the steel into a curve, of which f/ (the 
brass) is upon the outside. 

Fig. 19 represents the first form of compensation applied 
to watches, c A. is our compound bar (the steel, shaded 
black, being nearest the spiral), the extremity of which 
carries two pins applied to the balance-spring as the ordi- 
nary regulator. 

When the temperature rises the brass expands and 
bends round the steel, shortening the balance-spring, and 
thus compensating for its loss of elasticity due to the rise 
in temperature. The reverse action takes place when the 
temperature falls. 

The plan adopted now-a-days is the compensation- 
balance (see Fig. 20). The rims, R^R^, are formed of two 
strips of brass and steel, the brass being upon the out- 
side. When the temperature rises, the brass expands 
more,, and bends in the rims, carrying the weights w 
to./ards the axis of motion a sufficient distance to com- 
pensate for the loss of time due to the loss of the spring's 
elasticity. 

As you see, the action of the compensation may be 
readily increased by shifting the weights nearer to the 
ends of the rims. 

1 Where a chronometer is exposed to very wide ranges of 
! temperatu^-e, there is another error (called the secondary 



error) introduced. If, for example, we take a chronometer 
with such a balance as just described, and so adjust the 
compensation*weights that it shall go right at atemperature 
of 66 deg. and 32 deg., we shall find that when we expose 
the chronometer to a lemperaturo of roo deg. it will lose 
about four seconds a day ; aid W2 caiiiot correct it, for 
if we advance the compensation-weights along the rims 
to increase their action ia the heat, we shall also increase 
it in the cold, and then the chronometer will lose in that 
direction. The best we could do would be so to adju’^t 
the weights as to make the chronometer lose two seconds 
a day in the heal, and two seconds a day in the cold. 

The cause of this error is that the time of the swing of 
a balance depends not directly upon the distance of its 
weights from the axis of motio 1, but upon the square 01 
that distance ; and it tbcreforc requires a greater amount 
of motion inwards to produce the same effect as any given 
motion outwards. 

The following is one of the adopted for the cor- 
rection of this error (see Fig. 2r) 

F B is a flat bar composed of brass and steel fastened 
together, the brass being beneath, ll arc two loops 
also formed of brass and steel, the brass being inside. 
The compensation weights, w w, are moimted upo i 
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two rods, RR, fastened upright upon the extremities of the 
loops. 

When the temperature rises^ the flat bar bends upwards, 
and tilts in the loops and the weights at their extremities* 
But at the same time the loops open a little, and as they 
are pointed towards the axis of motion. A a, advance the 
compensation weights a little further m upon their own 
account. Thus the action of the main bar is increased 
in the heat. In the cold, the main bar bends downwards, 
and tilts out the weights, but in this case the loops close, 
and as they are now pointed away from the axis of 
motion, by doing so, /utc/c the weights a little. Thus 
the action of the balance is reduced in the cold. The 
secondary error is in this manner corrected. 

Balance-springs have this very important property* that 
you are able to isochronise them, that is, so adjust them 
that the balance shall perform long and short arcs of 
vibration in the same time. The rule for doing this is 
simple, though exceedingly difficult of execution upon 
account of the minuteness of the operation ; if the chro- 
nometer gains in the short vibrations, you shorten the 
spring, and if it gains in the long vibrations, you lengthen 
it. The best plan is to leave it gaining a trifle in the 
short vibrations, for the reason I pointed out to you when 
discussing the circular error in pendulums. A chrono- 
meter gaining 3 or 4 seconds a day in the short vibrations 
will also be compensated against changes in atmospheric 
pressure. 

The best watches are always timed in positions. There 
is of course much more friction w'hen the pivots are roll- 



ing upon their sides than when turning upon their ends ; 
gaining in the short vibrations tends to correct variation 
due to this. In general, liming in positions is a work 
of the very greatest difficulty, and perfect acciiracy can 
only be obtained when the balance-spring weight of the 
b^ance and mainspring are in exact adjustment. 

A very curious property sometimes exhibited by chro- 
nometers is to gain upon their rates, that is to say, if the 
average daily rate of the chronometer were during the 
first month i second a day fast, during the second it 
would be li seconds, and during the third month 2 
seconds* 

This arises from the balance-spring having been left at 
too high a temper after hardening. On the other hand, 
if the temper were left too low the chronometer would 
lose upon its rate* Glass springs exhibit the tendency to 
gain upon their rates to a lemarkable degree. 

Watch Escapements. 

It would nei^er do to have watch balances vibrating so 
small an arc as clock pendulums; the least we can do with 
is 200"*, that is, 100 times as much* If you will remember 
the various clock escapements described, you will see 
that not one of them is suitable to fulfil such conditions, 
and something quite different had to be devised. 

The form most generally employed is Madge’s detached 
lever, which is more m favour to-day than it ever was. 
p p arc the pallets (see Fig. 22) mounted along with a 
lever, l l, upon a spindle, $♦ During the greater part of 


the swing of the balance, the lever and pallets are lyine 
against either of the banking pins, B B. There is a notch 
N* in the lever and a pin, i, to correspond upon the 
disc, R, which moves around along with the ba&nce in 
the direction shown by the arrow. By-and-by the pin 
upon the disc will catch the notch in the lever aud 
unlock the escape- wheel, a tooth of which is now being 
held against the dead face, i>, of the pallet ; the tooth wiU 
immediately slide along the slant, and deliver its im- 
pulse, which will be transmitted to the balance through 
the connection of the pin and disc R, The lever whilst 
resting against either of the banking pins is held in posi- 
tion by a little " draw ^ upon the dead faces of the pallets, 
that is, they are slanted backjso that the pressure of 
the wheel teeth thrusts them away from it. There is 
also a safety disc, o, underneath the unlocking one, and a 
safety tongue in the lever, which, in the event of the watch 
getting a shake prevents its falling over to the opposite 
side of the balance-spindle to that where the unlocking 
pin is then situated. 

People are continually improving ^ this escapement, 
generally by making some slight alteration in the pins, 
but the broad principle and details always remain the 
same, as I have described them to you. 

Another form of escapement very much used in foreign 
watches is the horizontal, invented by the same Graham 



already referred to ; but as it does not possess qualifica- 
tions for accurate time measurement, I shall not describe it. 

Our last escapement is that universally employed in chro- 
nometers (see Fig. 23) ; its original conception Is apparently 
due to Arnold, though it was modified .irid greatly improved 
by Earnshaw. S is the escape-wheel, which is now being 
held by the detent, l>. Ra are two discs, the smaller 
being situated in the plane of the detent, and the larger 
in the plane of the escape-wheel ; both of them move 
upon the same spindle with the balance. The balance is 
now turning in the direction of the arrow; by-and-by the 
finger, R2»tipon the smaller roller will come rourrd and lift 
away the detent, and the wheel will be free. TbO tooth, 
T, will then drop upon the impulse pallet, Pj, and deliver 
impulse to the balance. Meanwhile, the finger, P#, gets 
clear of the detent, which it allows to fall just in thne to 
receive the succeeding tooth of the escape- wheel. 

The balance now passes on to the limit of its excursion, 
and rethrns ; but in returning the finger docs not interfere 
with the detent for the detent, d, is actually too short to 
reach it. J ust now the finger really unlocked the detent by 
means of the little spring, v y, which is fastened some dis- 
tance down the detent, the little spring being supported 
by the horn or extremity of the detent ; but when the 
finger rctimns, it merely lifts out the spring, as there is 
upon this side no bom or extremity to support it. 
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Distribution of Titne by EUctrtcity Chronographs. 

To those acquainted with the difficulties in the way of 
communicating a uniform impulse to the pendulum 
through the medium of a train of wheel-work, it has, 
always been a favourite idea directly to maintain the 
swing of the pendulum by means of an electric current, 
but, unfortunately, the thing has not hitherto proved 
feasible ; apparently it must be taken for granted that 
the action of an electric current cannot be constantly 
maintained. 

But although electricity is of little service for keeping 
c!ocks goine, it has been very successfully employed in 
controlling them. It is, of course, very much more econo- 
mical to have inferior clocks than good ones, and what is 
done in this case is to use one good clock for the purpose 
of controlling a quantity of bad ones. The nature of the 
apparatus is in general this : our first good clock and all 
the others are placed in the circuit of a galvanic battery, 
and what our hrst good clock does is to close the circuit 
and transmit a current at every beat of its pendulum. 
The passage of an electric current around a coil of copper 
wire (as you no doubt know) converts it for so long as it 
passes into a magnet, and this current so transmitted by 
the clock is employed for such a purpose, and the magnets 
so formed are constructed to operate upon the pendulums 
of the controlled clocks and accelerate them if they are 



lagging, or resist them ii tacy should be moving too 
quickly. 

Electricity is also employed for the purpose of cor- 
recting the lime of a clock, say once a day. In this case 
the clock which is to be corrected is kept at a slight gain- 
ing rate. Upon the axis of its escape-wheel is a little 
finger which revolves with it. At a lew seconds before, 
say I o^clock, the controlling clock, by the transmission of 
a current, brings down an arm in front of the finger and 
stops the controlled clock for just so many seconds as it 
is in advance of the controlling clock ; at i o'clock the 
arm is raised again, and the controlled and controlling 
clock start off approximately together. 

Such a controlling clock as is used to transmit a cur- 
rent, say once a day, is also employed for the purpose of 
dropping time-balls and discharging guns. The time- 
balf Itself is generally composed of wicker-work covered 
i with canvas, and is wound up by band to its position a few 
minutes before the transmission of the current, and held 
: by a hook or detent. Upon the arrival of the current the 
' detent (by what arrangement it is unnecessary to describe) 
is withdrawn, and the time-ball falls. 

To discharge a time -gun, the current usually passes 
: thnmg^ a veiy fine platinum wire, which it makes red- 
hot Both wiih time-balls and guns, and wherever it has 
heavy work to perform, the current from the clock is 
; mployed to close another and much more power- 


ful circuit, the latter being that which operates upon the 
mechanism. 

Instruments employed for the purpose of registering 
the passage of short intervals of time are called chrono- 
graphs. These in the main consist of a cylinder covered 
around with paper revolving at a uniform rate. The 
rotation of those employed in observatories is generally 
controlled by what is called a conical pendulum, that is, a 
pendulum swinging round in the surface of a cone. Such 
pendulums are much more sensitive to any slight change in 
the pressure of the clock- train than ordinary oscillating pen- 
dulums, and require to be controlled by special appjiratus. 
The pendulum used at Greenwich is so contrived, that 
when it endeavours to move faster (in doing so, of course 
swinging out further) it dips little spades into an annular 
trough of glycerine, and its velocity by this means is 
checked. 

The operation of the apparatus is the following A 
pin upon the pendulum of the normal sidereal clock 
presses two weak springs together at every vibration, and 
so transmits a current. This current, by making an 
electro-magnet, brings down a striker upon the paper of 
the revolving cylinder. By an arrangement similar to a 
screw'-cuUing lathe, the frame carrying this striker just 
as the cylinder rotates, travels alongside of it, and the 
clock-beats are consequently indicated upon the cylinder 
in the form of a spiral of successive pricks. The mecha- 
nism attached to the clock is arranged so as to pass no 
current at the termination of each minute (the sixtieth 
second), and consequently a blank is left upon the cylin- 
der, by which anybody can tell when the minute hap- 
pened, Upon the same frame alongside the first striker 
is a second, w^hich can be brought down by the observer 
at anyone of the instruments, by touching a button at his 
s'de. His observation is consequently registered upon 
the barrel alongside the clock-beat, and you have no diffi- 
culty in determining its precise time of occurrence to the 
tenth or one-hundredth of a second. 

Similar instruments are employed for determining the 
velocity of projectiles, but in these the cylinder travels 
at a much higher velocity, and other means of controlling 
it are made use of. 

r//A' A ARCTIC EXPEDITION 

I T will of course be some time ere all the results ob- 
tained by the Expedition which has just returned 
from its year’s sojourn on the edge of the ice-blocked 
Polar Sea can be presented to the public. Enough, how- 
ever, is known to lead us to believe that abundant addi- 
tions of the highest importance to our knowledge of the 
physics and natural history of the Arctic Regions have 
been made ; and meantime we are able to exhibit in a 
map the main additions which have been made to Arctic 
geography. 

Alert Discovery^ under Captains T :.re$ aruj 
Stephenson, left England in May, 1875. ii ) rn , 
left on July 15, and all seems to have gone well C'.U July 
30, when, after leaving Port Foulke, the ic. wa* ms t off 
Cape Sabine, 78*^ 41' N., from which j[)oint the had 
a constant struggle with the pack to the nerth eud 
Robeson Channel. So close was the icc tliat 
occasion the water channel by which the ship*j 
very soon closed behind them, rendering it as difficult to 
return as to prt ceed north. On August 25, after many 
hairbreadth escapes, a well- sheltered harbour was reached 
on the west side of Hall’s Basin, north of Lady Franklin 
Sound, in )at. 81° 44' N. Here the Disawery was se- 
cured for the winter, a few miles north of Polaris Bay, 
which was in sight on the opposite side of the channel. 

The Alert^ pushing onward, rounded the north east 
point of “ Grant Land,” but instead of finding a con- 
tinuous coast-line leading 100 miles further towards the 
north, as everyone had expected, found herself on the 
border of what was evidently a very extensive sea, with 
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impenetrable ice on every side. No ha^ur being ob- 
tainable, the ship was secured as far north as possible, 
inside a sheltering barrier of grounded ice, close to the 
land, and there she passed the winter ; during her stajr of 
eleven months no navigable channel of water permitting 
further advance to the northward ever presented itself. 
We believe that had an accident not happened to the 
screw of the Alert she would have endeavoured to push 
still further north ; but the current round the corner of 
the land was so great she could not make headway. It 
was fortunate that the accident happened, for had 
she gone much further she would probably have got 
so jammed in the frightful icc-masses that it would have 
been impossible to get her out again. In lieu of finding 
an open Polar sea,” the ice was of most unusual a^e 
and thickness, resembling in a marked degree, both m 
appearance and formation, low floating icebergs rather 
than ordinary salt-water ice. It has now been termed 
the **Sea of Ancient Ice” — the Palaeocrystic Sea; 
and a stranded mass of ice broken away from an 
ice-floe has been named a floe-berg. Whereas ordina^ 
ice is usually from 2 feet to 10 feet in thickness, that in 
the Polar Sea, in consequence of having so few outlets 
by which to escape to the southward in any appreciable 
quantity, gradually increases in age and thickness until it 
measures from 80 feet to 120 feet, floating with its surface 
at the lowest part 15 feet above the water-line. In some 
places the ice is spoken of as reaching a thickness of from 
1 50 to 200 feet, and the general impression among the 
officers of the expedition seems to have been that the ice 
of this ** PaljEocrystic Sea ” is the accumulation of many 
years, if not of centuries, that the sea is never free of it 
and never open, and that progress to the. Pole through it 
or over it is impossible with our present resources. It is 
interesting to note that the Aurora Borealis was not dis- 
tinct in these latitudes, the latitude being supposed to be 
too hi^h ; this is consistent with the observations of the 
Polarh expedition, Dr. Bessels rarely finding the colours 
brilliant enough to give a spectrum. 

When it was seen that further advance with the ships 
was impossible, all the energies of officers and men 
were directed to sledge -work. Sledge -parties were 
sent out northward, eastward, and westward, dep6ts 
having been established at intervals in the two former 
directions last autumn ready for the parties to be sent 
out during the spring of this year. 

Although the two ships were only seventy miles from 
each other, it was impossible for any communication to pass 
between them till last March, whtn a party from the Alert 
succeeded in reaching the Discovery and relieving those 
on board the latter of any doubt as to the fate of their 
fellows. Owing to the high latitude of both ships the 
winter was unusually long and dark, the sun bavin; been 
absent 142 days, and the cold was more intense than had 
ever been experienced by any previous expedition. All 
the old and a few new expedients were rcsoited to to 
relieve the unimaginable monotony of such a position, 
and apparently with great success. The lowest tempera- 
ture observed was 104'' below freezing, Fahr., at least 
20*^ below the minimum observed by the Polaiis expedi- 
tion, and the mean temperature for thirteen consecutive 
days was 91'^’ of frost ; the mercury was frozen forty- seven 
^ days during the winter. 

As soon as the sun appeared in the spring of this year 
active preparations were made for sledge-exploration, and 
by the beginning of April each ship was left wiih only 
half-a-dozen officers and men whose duties kept them on 
board. After that date sledges were continually arriving 
'fund departing, carrying forward provisions to be placed 
|in dep^) ready for the return of the advanced parties. 

^ Capt. Stephenson, besides looking after his own divi* 
^Ipsion. visited the Alerts and also made two trips across 
|HaU*$ Basin to Greenland, and Capt, Narcs started off 
jtfllke the rest| with Capt, FciWen, naturalist to the Expedi- 


tion, immediately all the provision dep6ts were complete 
along the line of route, and the safety of the travellers 
insured. When at Polaris Bay Capt. Stephenson hoisted 
the American ensign and fired a salute as a brass tablet, 
which he and Capt, Nares had prepared in England, was 
fixed on Hall's grave. The plate bore the following 
inscription : — ** Sacred to the memory of Captain C. F. 
Hall, of the U S. ship Polar/s, who sacrificed his life in 
the Jidvancement of science on November 8, 1871. This 
tablet has been erected by the British Polar Expedition 
of 1875, who, following in his footsteps, have profited by 
his experience.” 

A party, headed by Commander Markham and Lieut. 
Parr, made a mo&t gallant and determined attempt to push 
northwards by means of sledges. They were absent 72 days 
from the ship ; and on May 12 succeeded in planting the 
British flag in lat. 83° 20' 26" N., within about 400 miles 
of the Pole, From this position there was no appearance 
of land to the northward, but, curiously enough, the depth 
of water was found to be only 70 fathoms. Owing to the 
extraordinary nature of the pressed-up ice, a roadway had 
to be formed by pickaxes for nearly half the distance 
travelled before any advance could be safely made, even 
with light loads ; this rendered it always necessary to 
drag the sledge loads forward by instalments, and there- 
fore to journey over ihe same road several times. The 
advance was consequently very slow, and only averaged 
about mile daily — in fact, much the same rate attained 

by Sir Edward Parry in his somewhat similar attempt 
during the summer of 1827. Although the distance made 
good was only seventy- three miles from the ship, 276 
miles were travelled over to accomplish it. It is quite 
impossible for any body of men ever 10 excel the praise- 
worthy perseverance displayed by this gallant party in 
their arduous struggle over the roughest and most mono- 
tonous road imaginable. Their purney, considering the 
ever-recurring difficulties, has eclipsed all former ones. 

The result of their severe labour is held to prove the 
impracticability of travelling over the Polar Sea to 
any great distance from land, and also that Baron von 
Wrangell was perfectly correct in his expressed opinion 
that before the North Pole can be reached it is iirst 
necessary to discover a continuous coast line leading 
towards it. 

In addition to the despatch of the northern travellers, 
the coast line to the westward of the AlcrVs position was 
traced for a distance of 220 miles by a party under the 
command of Lieut. Aldrich ; the extreme position reached 
was in lat. 82*^ 10^ N., long. 86^ 30' W., the coast line 
being continuous from the Alerfs winter quarters. The 
most northern land, Cape Columbia, is in lat. 83® f N., 
long. 70'^ 30' W. The coast of Greenland was explored 
by travelling parlies from the Disctwry^ under the com- 
mand of Lieutenants Beaumont and Raw»on ; they suc- 
ceeded in reaching a position in lat, 82^ iS' N., long. 
50*^ 40' W., seventy miles noith-east of Repulse Harbour. 
The land extended as far as lat 82^ 54' N., long. 48® 33' W., 
but very misty weather prevented its character being 
deterniined with exactness. The coast is much cut up 
into fjords and land was seen to the north east, pro- 
bably reaching to 83°, Lieut, Archer, with a party 
from the Discovery^ explored Lady Franklin Sound, 
proving that it terminates at a distance of sixty-five miles 
from the mouth, with lotty mountains and glacier-filled 
valleys to the westward. Lieut. Fuliordand Dr. Coppinger 
txplored Petermann Fjord, finding it blocked up wiih a 
low glacier, which extends across from shore to shore. 
With the exception of Hayes Sound the coast line of 
Smith Sound has now been explored from north to south. 
President Land, marked in recent maps in about 84*^ N., 
is proved to have no existence, though Lieut. Aldrich, 
when engaged in pioneering the way for the main party^ 
which was led by Commanuer Markham, advanced three 
miles tK^^oxid Sir Edward Parry's most northern position, 
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and, from a mountain 2,ocx) feet high, sighted land 
towards the west-north-west, extending to lat 83'’ /. 

Ancient Eskimo remains were traced on the west side 
of Smith Sound up to lat. 52' N. From that position 
the wanderers had etadenUy crossed the channel at its 
narrowest part to Greenland. The most diligent search 
was made further north, but no trace of them discovered. 

Six musk oxen were shot at the///<pr/^r winter quarters, 
and three half way between her position and that of the 
Discovery^ while fifty-four were shot near Discovery Bay. 
The ermine was seen, and owls were found on the Green- 
land shore opposite the Discovery's quarters, the youn_ 
ones on their appearance being mostly devoured by wolves. 
The remaining items in the A Zero's game list at her 
northern station show seven hares and ninety birds of 
dilTerent kinds, the latter shot only in July. The birds 
certainly do not migrate beyond Cape Joseph Henry, lat. 
82^^ SeZ N. Very few besides those accounted for by the 
sportsmen passed the Alert, Very few seals were seen 
north of Cape Union, and no bears, dovekies, or looms, 
it is stated, ever reach the Polar Sea. Water animals 
were notably absent, and it is surmised that those that do 
visit the Arctic Sea come from the south. Among other 
birds visiting the country, but not advancing beyond the 
point mentioned, are the knots. Although no nests or 
eggs w^ere found, the young in all stages of growth were 
obtained. Amongst the flora described by the parties 
from the Alert^ were the saxifrage, sorrel, and dwarf oak, 
and late in the summer a few poppies were met with. 

In the neighbourhood of the Discovery s winter quar- 
ters a seam of coal of good quality and readily worked, 
was discovered by Mr. Hail, naturalist j but, unfortu- 
nately, not before the present summer, otherwise it might 
have been of service during the winter, when the allow- 
ance of that article on board was necessarily kept as low 
as possible. Capt Feilden obtained some fine fossil 
corals at the extreme northern hills. Very large collec- 
tions of natural history subjects have been made by the 
naturalists, assisted by one and all of the officers and 
crew. The dredge and trawl w'cre used on several occa- 
sions with great success. The observations on the physics 
and meteorology of the Arctic Regions aie likely to prove 
of the greatest value when published. It will be remem- 
bered that during the stay ot the Polaris in the north, the 
prevailing wind was from" the north-east ; during the pre- 
sent expedition scarcely any easterly wind was noticed at 
all, the prevailing wind, like the prevailing current, coming 
from the west. 

All the Votaries cairns w*ere visited. At the boat 
dep6t in Newman’s Bay a box chronometer by Negus, 
New York, w^as found to be in perfect order after an ex- 
posure of four winters ; it has since been keeping excel- 
lent time on board of the Discovtiy, Some wheat sent 
out in the Polaris in order to ascertain whether it would 
deteriorate when exposed to extreme cold, has been gpwn 
successfully under a glass shade by Dr. Belgrave Ninnis. 

A magnificent series of photographs has been brought 
home, a selection of which will no doubt be published, 
and afford some idea of the strange scenery to be seen in 
these inhospiuble regions. , . , t u 

Such is a brief summary of the results obtained by this 
latest Arctic expedition, but at what expense of hard 
work and suffering it is difficult for those who read the 
narrative to realise. The labour which had to be under- 
gone would have been trying enough to perfectly healthy 
men, but unfortunately the dreaded scourge of Arctic 
explorers, scurvy, broke out among them. No expe- 
dition could have been better provisioned, but m spite of 
every precaution all the sledge parties suffered most 
severely* Notwithstanefing this, every one worked deter- 
minedly and cheerfully. Only three seamen, however, 
died of scurvy, and only one death was the result of frost- 
bite, that of Niels Christian Petersen, the mterpreter of 
the expedition* 
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The ice in the Polar Sea remained firm until July 
20, when there was a movement, increasing with each 
tide. On the 31st the Alert succeeded in leaving her 
winter quarters, and, after many struggles with the ice, 
joined company with the Discovery on August 12, Lady 
Franklin Bay remained closed until the 20th, when, a 
chance occurring, both ships were pushed into the ice, 
and succeeded in crossing. After this date the same kind 
of battle and slow progress took place daily between the 
ships and the ice, as during the passage north every inch 
gained being of importance as the ice closed in the rear. 
As the season advanced, or rather slipped away, many 
were the fluctuations in the social barometers as hopes 
and fears rose and fell, for it was not until September 9, 
the very last of the season, that the mouth of Hayes 
Sound was crossed, and the expedition again rejoiced in 
‘‘ open water.” 

The Alert reached Valentia on the 27th ult, and both 
ships arrived at Queenstown on the 29th. On Monday 
they left for Portsmouth, where they arrived on Wednes- 
day morning. “It goes without saying” that every- 
where officers and men have had the heartiest welcome, 
though no heartier than they deserve. 


ODP ASTKONOMICAL COLUMN 

fx Doha D t\s.— This star, which wxs called a fifth magnitude 
by Lacaille at the end of 1751, and a sixth by Brisbane, was 
observed by Moesta from February, i860, to January, j 861, of 
8*9m. or 9m. only. Perhaps one of our southern readers will 
put upon record the actual magnitude of this star, the period of 
which, as Moesta reraarkcci, would appear to be one ol con- 
siderable length. Position for 1877*0 in R.A. 5h. 5tti. 52s., 
N.P.D., IS*'" 5 ^^'* 

Southern Dourle-Stars.-‘-(i) « Centaurl. —Measures of 
the angle of poRition and distance of Ihi.s star, taken in the 
course of the ensuing year or two, will materially contribute 
towards defining within narrow limits the elements of the orbit. 
Even in Powell’s last orbit, which was founded upon measures 
to January, 1870, the peri-astron passage (1874*2) is certainly 
too early, though each successive calculation of elements from 
Jacob’s fir-st has assigned a later date ; itjirobably occurred in 

(2) / Eridani alfw> deserves close attention from the astrometer 
in the other hemisphere. There must be a great change in 
angle since the epoch t»f the la.st-publishcd measures. The 
position (1877*0) i« in R.A. ib, 35m. 7s., N.P.I). 146” 49’. 

The Intra-Mkrcitrial Planet QuRSTtoN.— If in the 
general formula obtained l]ry M, Leverticr, and given in la^t 
week’s Nature, we put ^ -as — i, the solution, which gives for 
the sidereal period ns referred to the node 27*964 days semi-axis 
major 0*180, and synodical period 30*282 day.s accords with 
Stark’s ol>servation on October 9, 1819, one of the most definite 
upon record, beddes representing, as well as the solution with 
k X o, the five data upon which M. l.evcrrier has relied in 
deducing the formula. In this case we have— 

1/ l:: 285'’ *76 + 12” *873724/ - cos R. 

Stark’s observation was published in his “ Mcteorologlsches 
Jahrbuch,” 1820, Under date, Octolier 9, 1819, he says :— 
** At the same time there appeared, at a distance of 12' 28" 
from the southern limb of the sun, and 4' 58" from the eastern 
limb, a black, well-defined nuclear spot, which was perfectly 
round and of the size of Mercury. At 4h. 37in. this nuclear 
spot was no longer present, and 1 found also later on the 9th, as 
well as on the 1 2th, when the sun next came out, no trac<? of thib. 
spot.” The observation was probably made about 
Augsburg, whidi was one of Stark's usual hours for 
the sun^ dbk^^Mxitr^isj^ndihg to Oettiber 8, at a3h. n 
time* For this time the above Ibmiilla gives 
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ind the earth’< heliocentric longitnde being .iS*‘ 3 t *he inferior 
coBjanction of the assumed intra-Metcurial body with the win 
would have occurred on the morning of Stark’s observation. 

The Fourth Comet of 1857. -The best determined iieriod 
of revolution of a comet, exceeding in length the period of the 
comet whicli appears to be associated with the August stream 
of meteors, is that of the fourth comet of 1857, discovered by 
Profs C H. Fa Peters at Albany, U.S., on July 18, by Dien, 
at Paris, on the 27tb, and by Habicht at Gotha, and Donati at 
Florence on the 30lh of the same month. It was observed with 
the great reimetor at the observatory of Harvard College till 
October 21. These dates include an interval of from about one 
month before to two months after the perihelion passage, or an 
xrc on tlie orbit of 145®. A very complete discussion of the 
observations was made by Dr. Axel Mdller, whose masterly 
investigations relating to the motlr.n of Faye’s comet have led 
to such accurate prediction of its apparent track in the heavens 
at recent returns ; the period he assigns is 234*7 years. A 
similarly rigorous calculation led Dr. Hans Lind to a revolution 
of 243*05 years, and there are ellipses of nearly the same length 
of period by other computetsS. 

If we examine the path of this comet through the planetary 
system we soon discover that it passes near to the orbit of Venus. 
Employing the elements of Axel Mdller, a strict calculation 
ihows that in heliocentric eclipttcal longitude 24° 54', the di$* 
tance between the two orbits is less than 0*023 of the earth's 
mean distance from the sun. Ic may therefore be reasonably 
concluded that it is to an actual near approach of the comet to 
Venus about this point thit the present form of orbit is due. 
The comet’s perihelion distance is 0*747, the aphelion distance 
75 * 35 * 


mo LOGICAL NOTES 

Pock* Lymph, — The efticacy of pockdymph has been attributed 
by several observ ers to the presence of small organ is^ms of the 
nature of Micococcus. M. 1 1 illcr has recently studied this subject 
(Cifiira/diciJi /tir d. Med. If'iss , ), and from 6,840 separate inocula- 
tions, he finds that the degree of activity of the lymph and the 
proportion of micrococci present do not correspond ; on the 
one hand, the development of the organisms was often at its 
greatest when the action of the lymph was falling off, and on the 
other, lymph was often active, though no bacteria were per- 
ceptible in it. Fresh diluted lymph having been put in vertical 
tubes in a freezing mixture, and slowly thawed after freezing, the I 
upper half gave on inoculation, 41*4 per cent, positive results, 
the lower half, 63*8 per cent. It appears from this that the 
poison is associated with the solids constituents more than with 
the liquid. Boiled lymph was, without exception, inoperative. 
The addition of 1 to 4^ per cent, carbolic acid merely weakened 
the contagiousness of pock-lymph, while addition of glycerine 
left it unaltered. Strong dilutions weakened the action, while 
condeneations exalted it ; with evaporation, the percentage of 
favourable cases w*as increased about a half. In coagulated parti 
produced in the lymph, the active clement was present in great 
quantity. Perfectly dried lymph is 'also active in high degree ; 
hence we may infer that the communication of pox may occur 
^^by means of the crust and scurf of pustules which are rubbed 
off and float in the air. Inoculation with the blood of persons 
that were successfully inoculated proved inoperative ; so also 
^Were the fresh contents of the bladders, seven days after Inocu* 
It is inferred that the cow-pox ferment is not contained 
in the blood, or not in the active state ; and that very probably, 
/afro, the blood Is not itself the seat of fermentation and repro- 
dttc^n of the poison, 

J Algo ix> SWAKM-Smais. —If vesrefr of water containing 

ib a rocni where they are lighted only on one 


side, swatm-spores are generally found to collect at the 
side turned towards the window, more rarely on the oppo- 
site side. If they are present in considerable number, they 
often become arranged in peculiar cloudy forms ; network, 
rays, tree-like branched figures, &c. The phenomenon has 
been frequently studied, and has been always regarded as an 
action of light, causing the living su arm-spores to move towards 
it or withdraw from it. After a long investigation of the pheno- 
mena, M. Sachs has come to a different conclusion. He con- 
siders that these groupings of zoospores are not phenomena of 
life, inasmuch as quite a similar process is found to occur with 
emulsions of oil in alcohol diluted with water ; also that the light 
either does not at all participate in the action, or does so only 
indirectly, for all the phenomena may be reproduced in dark- 
ness. The accumulation of spores and the cloud-like figures are 
rather due to currents produced by differences of temperature in 
the water. M. Sachs’s experiments are described in Emit 
1876, No. r6. 

Diseases Germtnatkij in Hospitals. -Several observers 
have remarked on the presence of globules of pus and micro- 
scopic algflc in the air and on the walls of hospitals. Some 
interesting facts of this order have recently been communi- 
cated to the French Societ<f de Biologic, by M, Nepveu of 
the laboratory of La Pitie. A square metre of the wall of a 
surgery-ward, having been washed, after two years without 
washing, the liquid pressed from the sponge (about 30 gr.) was 
examined immediately after. It w^as somewhat dark throughout 
and contained micrococcus in very great quantity (fifty to sixty in 
the field of the microscope), some micro-bacteria, a small number 
of epithelial cells, a few globules of pus, some red globules, 
and lastly a few irregular dark masses and ovoid bodies of 
unknown nature. The experiment was made w*ith all necessary 
precautions; the sponge employed was new, and carefully 
washed in water that was newly distilled. Facts like those 
referred to make it easy to comprehend how the germs of a large 
number ol diseases occur in the air of hospitals, and how the 
latter may readily become centres of infection. The same con* 
ditions, though in less degree, may aometimes he met with in 
private life. 

Marine Mosses. — M, Gisard lately showed to an audience at 
the Congress of learned societies at the Sorbonne, specimens of 
marine mosses growing on a madrepore placed in an aquarium, 
since January, 1872. They produce every year, in spring, phe- 
I nomena of fructification, consisting of urns of a superb nacreous 
colour, growing at the ends of beautiful green filaments, then be- 
coming detached and rising to the surface of the water. He cited 
the following fact a.s showing the vitality of certain, marine plant*. 
On May 13, 1875, ^ pa-rcel of algai which had been taken from 
an aquarium and dried several months in the sun, was placed in 
sea-water, and developed a magnificent gjeen plant of ribbon 
form. In P'ebruary and March, 1876, theje were formed on the 
border of the ribbon filaments carrying rounded urns of 

variegated colour, w'bich became detached, «nd rose to the sur- 
face, giving rise to green plants. 

Notes from St. P&TERSBURO.---At the last meeting, Oc- 
tober 18, of the 2 :oological Section of the St. Petersburg Society 
of Naturalists, Prof. Wagner gave some information as to his 
recent researches made in the Solovetsky Bay of the White Sea. 
The special aim of them was to throw some light on the causes 
which determine the use in certain organisms, as for instance the 
hydroids, of two different modes of reproduction, sometimes by 
gemmation, and sometimes with the help of special organs. 
Without coming to any dedded conclusions (the researches 
having to be continued) M. Wagner pointed ont, as one possible 
cause of this difference, the influence of different nutrition which 
generally so greatly influences the reproductive functions. H. 
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Cberniaffsfcy, who has been many years enijagcd in the study of 
the ianna of the Black Sea, and now studies especially the in* 
Huence of the media on organic forms, reported upon his name* 
rotts oollectiOns of animals from various depths, and traced in 
them the slow variations which animats of the same species 
undergo at different depths, and the ap|>earance of new specicS 
with the increase of depth j the labours of M. Chemiaflfsky 
promise to be of great interest when publislied in full 

Colours of Animals. —A t the last meeting of the Si 
Tetenburg Entomologists* Society, Octol^er 16, hi. Porchin* 
sky reported upon some results on the exploration of a scientific 
party engaged last summer upon the exploration of the Caucasus. 
The southern limit of the region explored was the Steppe of 
Erivan, a plain covered with sand, wnth some patches of vari- 
ously coloured clays appearing in the low hills. A remarkable 
feature of the aniraal inliabitants of the Steppe, insects and 
reptiles, and espedall}’' of the lizatxls, is the mos« perfect coinci- 
dence of their colouring with the colouring of the Steppe. The 
same thing was olsscrved also in the Steppe of Elizabethpol. 
Interesting collections of the fauna made by the party were 
produced at the meeting. 

NOTES 

Pa, Carl Jelinek, the eminent and accomplished meteo- 
rologist, died at Menna on October 19, alter a protracted 
illness. 

The death is announced, on the i6th ult., of Dr. von 
Waltershauscn, Professsor of Mineralogy and Geology at 
Gottingen, where he was born in 1S09. While young he tra- 
velled much, especially in Sicily and Iceland, ixuaking large 
mineralogical collection!?, which he presented to the university, 
lie is specially known for his researches in connection with 
volcanic phenomena. During his later years he was engaged in 
a large work on the topography and orogi aphy of Etna. 

Prof, H. J. S. SmithIs valedictory address to the London 
hlathematical Society, on the 9th inst., will touch upon various 
points aflecting the present state and prospects of pure mathe- 
matics. 

THK popular German poet and mineralogist, Prof, von 
Kobell, has just celebrated, in Munich, the fiftieth anniversary 
oi the day on which he was appointed extraordinary professor 
of mineralogy in that city. 

Dr, Rontgen has been appointed extraordinary Professor of 
Physics in Strasburg University. 

Dr. Carpenter, F.R.S., Secretary to the Gilchrist trust, has, 
for the special benefit of the Primary Teachers of the Metro- 
polls, arranged for a course of lectures to be given by Dr. 
Richardson, F.R.S.,^t St. Thomas Charterhouse Schools, on 
Human Physiology, and its application to daily life. The courise 
will be opened on Friday, November 3, by Dr. Carpenter, 
delivering an addresson a Sound Mind in a Sound Body. 

William Clarke Miller, B.A. Lond., vice-prindpal of 
Huddersfield College, has been elected Registrar of the General 
Medical Council of Education in the place of Dr. Erasmus 
Hawkins, resigned. The new Registrar has been long known 
a$ an able mathematician. 

It is sUted by the MtEca! Press and Cirathr that the Gold- 
smith’s Company has voted a sum of 1,000/, to the Chemical 
Society to aid in the formation of the fund to be devoted to the 
promotion of original research in the science of chemistry. 

M. W’^AOTINGfON, the inteUigent Minister of Public Instruc- 
tion in France^ has com to a most liberal decision on behalf of 
the Baris Obsemtory. According to the standing fmancUl rules 


used in France, no adjudicator of works executed in the public 
interest is entitled to be paid except when his task has been 
completed and received. As an exception, M. Leverrier is 
authorised to pay in advance to the opticians and philosophical 
instrument makers a sum amounting to one-third of the total 

VftlllA 

instrument, which has been so 

delayed by the red-tapeism of the Finance Department, is almost 
finished, and observations will very shortly lie inaugurated in the 
new paviliion which has been built on an improved scheme for 
its reception. 

M. Fktl, the glass-worker of Paris, has just finidied the cast- 
ing of the crown-glass leii.s for the great Vienna refractor. The 
diameter i.s 25 inche.s and the weight 112 pounds, it will be 
sent immediately to Mr. Howard Gru^>b, of Dublin, who already 
possesses the flint lens. 

The course of lectures at the Sorbonne for can<:lidate.s for the 
Ikenu and pupils of the Normal Schools was opened a few days 
since. In former years the lecturers were confined to merely 
elemental y subjects relating to mechaincs, clasdcs, astronomy, 
differential and integral calculus. Rut this year M. Bonnet lec- 
tures on the recent discoveries in high geometry, and M. Puiseux 
on a subject which lias been largely discussed by men of science 
in England, the figure that the earth must have taken owing to 
its fluidity. 

With exception of the schools of Paris, which rank among 
the first in the world, most of the faculties of sciences and kiitrs 
ill France (says M, Grad in La A^aSure) have only five pro- 
fessors. Now there were a hundred and thirty-five at the 
University of Beihn, se\enty al the Univer-.ity of Kiinigsberg, 
against three hundred and forty-eight in all the faculties of the 
fifteen academical jlivi^ious of France in 1870. 'J’he faculty of 
sciences and that of /«'//rcr of .Strasburg, more favoured tluiii 
others, had thou tliirtctm professors, against thirty-six in the 
faculty of philosophy and sciencer, of the pre.umt Univcisity. 
The University at present has a total of eiglity professors < 
buted among the five faculties of theology, l.aw, medicine* philo- 
sophy, and natural and mathematical scicucts. I'his year 
Prussia devotes to the maintenance of its nine univeiuitics 
6,577,397 marks, of whicli 4,820,841 marks are furnished from 
the State Treasury. AVith regard to population, the expenditure 
per head of Inhabitants is 070 fr. in Alsace-Lorraine, o*i2 fr. 
in France, 0*33 fr, in Prussia. 

A co>tMtTTEP: appointed by the Russian Governmetif at the 
St. Petersburg Medical Academy to investigate various proposed 
antiseptics and disinfectants, have arrived at the following con- 
clusions : -1. Carbolic acid is the most efficient means against 
the development of ammonincal gas, putrescence, and develop- 
ment of lower organisms in organic matter under decomposition, 
and it is therefore the best antiseptic, 2. Vitriol, salts of zinc, 
and charcoal, are the best mean.s for deodoii dug matter under 
putrefaction. 3. The powders of Prof. Kittary, beside® the pro- 
perties they sliarc in common with other carbolic disinfectants* 
deserve attention because of the isolated state of phenol in them 
and their contents of quick-lime, which absorbs moisture— the 
1 principal condition of each kind of putrefaction— as also some 
part of the gases. 6. Chloride of lime and permanganate of pot- 
ash quickly destroys the lower organisms in putnd liquids. 7. 
The disinfectant.^ certainly retard the putrid processes in organic 
bodies, but their influence is only temporary, a* a means of pun- 
air in dwellings their influence is very small it not 
because of the very small degree of concentmlbn q( lUelr 
ingredients tot can be used without injuring the h^lth of in- 
habitants. 9. For uninhabited buildings to best 
are acid and 
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REF'KRiNCi to our recent correepondwee on “Antedated 
Books," a correspondent caUs atteiiiion to another evil praotloe 
that has of late years ««P‘ ‘"^o the publishing trade, namely, 
that of publishing books without any date at all. Oar corre- 
spondent inenUons two firms that sin extensivdy in this respect ; 
but there ere several others, especially in what is known as the | 
(( number trade/* who of malia pr^'penss publish uudalecl books. ! 
Such books are generally of small literary or scien'ific value, j 
but circulate among a class who are generally unable to test j 
their value. Of course the purpose of issuing undated books is , 
evident ; works half a century old may be palmed olf on the 
unknowing as the genuine product of the current year. 

W« understand thjit Dr. A, WoieikofT, of St. Petersburg, has 
arnved at Singapore from Batavia on his way to Japan, on what 
may be truly characterised as a meteorological tour, at his own 
expense, over the whole civilised world. The tour was begun 
upwards of seven years ago, when the greater pari of Europe 
was visited, and after a return to and brief residence in Kussia, 
was again resumed through the United States, extending as far 
as Manitoba, and thehce southwards through South America, 
and onwards to the East India Islands, Those who have had 
the pleasure of meeting him know that this tour means a large 
amount of meteorological work, in the prosecution of which he 
has made prolonged sojourns in different regions with the view 
of familiarising himself practically with their meteorology and 
with the steps which have been taken towards its investigation. 
7'he training which this able meteorologist is giving himself well 
deserves our warmest commendation. 

As being somewhat analogous to the above, it may be notified 
that Dr. Ilamberg, meteorological assistant to Prof. II, Hilde- 
brandsson, of Upsal University, is at present engaged on a year’s 
tour through Europe for the purpose of familiarising himself 
with the systems of meteorological research pmsued in diffei-ent 
countries, funds for the purpose having been provided by the 
Upsal University. This is real professional education, and 
deserves to be carried out more extensively and in a more 
Catholic .spirit than has yet been done by our British Uni- 
versities. 

We have received from Prof. .Dove the Jl/amNu/ir fiir 
Drtich^ Temptratur^ Fmchtigheiiy utid XkJerscMaq^ und 
Wkrnumittel for 1S75, addition to the usual meteoro- 

logical results, this admirable annual serial gives the five-day 
means of temperature for the year and their departure from 
the means of the twenty years ending 1867, and the same for ten 
Aiustrian, thirteen Swiss, and twenty-four Italian stations, thus 
presenting in a clear manner the temperature conditions of (Ger- 
many, and their relations to those of immediately surrounding 
regions during 1875, re^ult^ of the observations made at 

the Forest-stations of Bavaria and additional rain returns are 
also given, together with a most valuable rhuvk of the monthly 
amounts of rainfall observed at all stations in Germany during 
the past five years, and monthly and annual av€ragc>s of rainfall 
calculated from all the past observations at each place as are 
available. The latitude, longitude, and height of the Austrian, 
Swiss, and Italian stations are stated, and we very earnestly hope 
that, with next issue, Prof* Dove wUl be able to give the data 
for his stations in Germany, the want of which is felt to be a 
aerious omission in nearly all discussions of German meteo- 
rology. 

In a paper in this month’s Petormann*s 
H* Fdbs treats of the Geographical Distribution of Hail He 
refers to our comparative ignorance of the origin and peculiarities 
of the appearance of hail, of the want of {long series of observa- 
tions on the snbfect, ahd in those that do exist of the frequent 

balls of true haU having 
<1*1 4^^ the baBs of graupel are only small 


pellets of snow. The latter he shows falls in all latitudes 
and at all heights ; while hail is mainly confined to middles 
latitudes. In high latitude^ and in tropical V||Ueys, hail is\ 
a rare phenomenon. Prof. Fritz brings ’togit 1 %; /or com- 
parison observations on the subject made in various fi^bsrs of 
the globe, the stati.stics being, as might be expected, lufiest in 
the case of Europe. The following are some of his conclusions 
from these data : — He infers that hail occurs whenever the 
moisture of the atmosphere is precipitated in very great quantity 
as rain or snow^, and that hail phenomena correspond to the 
amount of this excess of precipitation. With increase in latitude 
and in height the fall of graupel increases and that of hail decreases, 
while hailstones of large sbe are mo.st frequent towards the 
equator. But since in the low lands of the tropics hail is little 
known, the regions of the moat frequent and especially most 
destructive hailstorms belong to the middle latitudes, while in 
high and low latiiude.s hail-falls of large stones are exceptional. 
It a[)pears then that no region in which an excessive ranifall 
occurs is secure against hailstorms, if only the height of fall is 
sufficient to allow of the formation of hail. In high latitudes 
and in high table-lands the vertical distances to the atmospheric 
strata with temperature below zero are small, and therefore 
more snow and graupel will fall than hail, while in middle and low 
latitudes this distance, especially in summer, is great enough to 
allow of the formation of large hailstones. North and south of 
the zone of calms the hail-fall becomes more frequent 
reaches its maximum between 40'’ and 60'^ of latitude. The 
currents of the atmosphere and the formation of the land-masses 
have also an influence on the distribution of hail. A satisfactory 
solution of the hail question can, however, only be obtained by 
complete series of observations, the details for each station being 
given separately, and the distinction between true hail and 
graupel being attended to. 

The German Society for Arctic Exploration (Bremen) has 
just heard from Drs. Finsch and Brehm. They speak of the most 
difficult part of their journey from the Ob to the Kara Sea 
through a hitherto quite unknown region, which they perform al 
partly in boat, pa^rtiy by reindeer, and partly on foot, over the 
Tundras. The , knowledge obtained by the expedition in this 
region is an imf>ortaut contribulion to tlie geography of West 
Siberia. The collections with reference to the ethnology of the 
Samoyeds and Ostiaks are especially valuable, as also the 
specimens of birds and fishes. Tlie travellers expected to be 
home by the beginning of this month. 

PkoP. J\MEkOkton, of Vassar College, U.S., has nearly 
completed his preparations for the exploration of the river Bern, 
j a little known tributary of the Madeira River, the largest affluent 
j of the Amazon, Prof. Orton sums up the special objects of the 
survey as follows : i. To solve some of the most interesting and 
important geographical prolilems of the day, 2. To search for 
the traces of the ancient military roads, probably built by the 
Inca Yup.anqui when he invad<?d that i-egion, 3. To open up 
the trade of tlie eastern slope of the A^des with the United 
Slates, in Prof. Orton's opinion, the search for the source of 
the Nile, while of not greater interest than that of the Beni, is of 
very much less commercial value. 

In "a paper on “The Climate Controversy,” published in the 
two last numbers of the Geohgkal Mr. Searles V, 

Wood, jun,, discusses the possible cause of the latest changes of 
climate experienced by the earth. The aim of Mr. Wood is 
less to advocate some special solution of the question than lo 
insist on the dilHculties which beset all the theories hitherto 
offered as a solution, and which are (i) a decrease in the original 
heat of our planet j (2) changes in the obliquity of the ecliptic ; 
(3) the combined effect of the precession of the equinoxes and of 
the eJtcentridty of the earth*® orbit ; (4) changes in distribution 
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of land and water ; (5) changes in the position of the earth^a 
axis ; (6) a vanation in the amount of Iteat radiated by the son ; 
and (7) various temperatures of tiiosc regions of space through 
which the solar system has moved Discussing each of them, 
Mr. Wood deals at greater length with the theory advocated by 
Mr. Croll, arriving at the ccmclusion that, although the influence 
of geographical conditions and currents is a powerful agent in 
modifying climate, nevertheless the cause of the Glacial period 
must have been a cosmical one ; that the cold of this period 
seems to have fallen upon the earth while its axis was in its 
present position \ and that nothing has yet been found to raise a 
doubt as to the glaciation of the northern and southern hemi- 
spheres having been synchronous. Mr. Wood inclines to admit 
that it is to the sixth suggested cause, a diminution in the heat 
emitted by the sun, that »he probabilities incline. The discus- 
skin of the geological facts connected with the latest changes of 
climate is the main attraction of the paper of hir. Wood. 

Capt. Allen Young's Arctic ship Pandora is back again, 
all well. It will be remembered Capt Young went out to 
endeavour to communicate with the Arctic expedition, which he 
met on its road home. 

Two shocks of earthquake were felt at Irkutsk and its neigh* 
bourhood, on Avgust 31 at iop.m., and on September 4 at 
r.30 A.M. Both extended over a iaige region, and the last was 
rather strong at Irkutsk. 

Two earthquakes arc reported as having occurred in Germany 
on October 14, the one near Kehl at 11 A. M., and the other at 
Schopfheim between 8,30 and 9 p.m. The former extended over 
Strasbutg, Kebl, Kork, Auerheiro, Zierolshofen, Leutesheim, 
Lins, Diershetm, Rhcin^Bischofshcim ; the direction w*as appa- 
rently in a south-west- noith-cast direction. There were three or 
four shocks lasting about four seconds. The other earthquake 
was to the north of Schopfheim, at Ncuenweg and Gresgen, and 
was of shorter duration than the former ; the direction was 
apparently north-south. 

The African explorer, Eduard Mohr, writes to Dr. Nach- 
tigal, under date August if8, of his arrival at St. Paul de Loanda. 
Within eight days he was to proceed to Malaoge, on the eastern 
limit of Angola, which he was to make his base of operations for 
an exploring journey to the northern interior. 

In the Geological Section of tbellelvcUj Society of Sciences, 
besides many interesting smaller communications, the following 
larger contributions to geological science were made: —The 
results of a thorough exploration of the earlier geological his- 
tory of the Black Forest and of the Vosges, by Prof. Sand- 
berger j the results of explorations in the Argovian Jura, by 
Prof. Mtthlbcrg ; the results of explorations by M. Mcesch in 
the Bernese Alps, accompanied by a map of the mass of the 
Faulborii and of its nci^bourhood ; a map on the scale of 
1:250,000 of the glacial deposits of Switzerland, with full par- 
ticulars as to the former extearion of glaciers, their depths, 
slopes, ike., made by Prof. Favre ; and a very detailed map, on 
a scale of 1:5,000, of the glacier of the Rhone, with all its 
moraines, moulins, crevices, dec., constructed by M. Gosset, at 
the charge of the Swiss Alpine Club. 

At the same meeting Prof. Sandberger presented his work 
** Land- und SUssw^asser- Conchy lien dcr Vorwcll.” The lerres* 
trial s nd fresh-water molluscs are described here in these geolo- 
gical succession, beginning from the oldest formations. Being 
very abundant in the Tertiary deposits, they have, as is known, 
much contributed to settle the classihcation of these deposits. 

At the tmv^wdme of the Chester Society of Natural 
Science hdd last month, Mr. Cross exhibited some speomens of 
vniundmia which had been grown in Mr. Siddall’a 
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ftttt cose, .lid vUdlt pnsjmted chanwtm diflering grestlv liotn ■ 
thMe of tte plwfi- The axu had dongated condderably ^ 
and bore a iramoer of afteraiite leaves, quite greet, with aborted i 
tentacles, and wtveral of them showing buds produced on the 
mid-nb. Some of the old leave, of the original plants placed 
in die case for preservation also exhibited the phenomenon last 
named. 

We have received from Dr. C, A. MocMuim an account oi 
the method he proposes for measuring and} comparing different 
spectra with the spectrum microscope. In order to overcome 
the difficulties due to the difference in the dispersion of different 
prisms, he proposes to look upon the distance between the 
Iraunhofer lines n and £ as equal to 100, and to express the 
position of all bands in relation to this scale. We, however, 
think that it is very desirable not to multiply the already too 
numerous arbitrary scales of this kind, and would strongly 
advise him and all others who are studying this subject, to ex- 
press their results in terms of wave lengths, since, as Mr, Sorby 
has argued, that system alone has a true physical basis. 

The Bethnal Green Museum is becoming just now a great 
centre of attraction to the multitudes from the numerous interest- 
ing collections illustrative of art and science now deposited 
together. The former speak to the eye for themselves, although 
the Secretary of the Department has taken care to provide admir- 
able historical and descriptive cheap catalogues. But the scientific 
and industrial collections require more carefully prepared aids for 
study, and these are now being furnished by the Department in 
illustrated manuals, published at a cheap price, written by 
emincut authors, and on these no expense has been spared to 
make them thoroughly practical and useful treatises upon the 
subjects on which they treat. Messrs. Chapman and Hall, we 
are informed will publish immediately for the Council of Edu- 
cation and Department of Science, three of these works—* 
“Food, its Chemical Constituents and Uses,’' by Mr. A. 

Chunt, F.C.S., Professor at the Royal Agricultural College 
Cirencester; “Economic Entomology," by Mr. Andrew Mur- 
ray, F.L.S., and ** Animal Products, their Preparation, Com- 
merce, and Uses,” by Mr. P. L. Simmonds. 

The additions to the Zoological Society’s Gardens during the 
past week include a Cape Ilyrax {/fyrax capcnsis) from South 
Africa, presented by Mr. J, M. Thornton ; an Ocelot [Fdts far- 
dalU) from Honduras, presented by Mr. II, Fielding ; two 
Norwegian Lemmings {Letftmtis norve^icus) from Norway, pre- 
sented by Mr. W. Duppa Crotch ; a Common Ilangnest {/Uerm 
vulgaris) from South America, pre^en'td by Mr. J. T. Levett \ 
an African Cobra {Naia haje) Irom South Africa, presented 
the Rev.^G. U. K. Fiik ; a Vervet Monkey {Cercopithecus hlandti] 
from South Africa, deposited ; two Indian Cobras {Naia iripu 
diam) from India, received in exchange ; a Merlin {Hypoin&nhh 
cesalon), Eurot>ean, purchased. 


SEXUAL SELECTION IN RELATION TO 
MONXEYS 

F the discussion on Sexual Selection in my “Descent ol 
Mao,” no case interested and perplexed me so much as the 
brightly-coloured hinder ends and adjoining parts of certain mon- 
keys. As these parts arc more brightly emoured in one sex than 
the other, and as they become more brilliant during the season 0 
lave, I concluded that the colours bad been gaincO as a sexua! 
attraction. I was well aware that 1 thus laid myself open tc 
ridicule ; though in fact it is not more surprising that a tnonke) 
should display his bright-red hinder end than that a peacock 
should dispUy W» iB*gni6eeiit I had, however, « ^ai 

caseoi bird 
males are 0 
Ihavelateli 


time no evidence ol monKcys exmmw ^ ynivm 
during their courtship j and wdh display »^tbe < 
aflfor£ the best evidence that theomamente of the 
service to them hf attracting oar eadfing the females. 
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one interested in the snbjeet. and which »hws that the author is 
n Mr»riO and aaite observer. In this arUcle there is an account 
of tlie behaviour of a young male mandrill when he first beheld 
himself in a looking-glass, and it is added, that after a time he 
turned round and presented his red hinder end to the glass. 
Accordingly 1 wrote to Herr J. von Fischer to ask what he sup- 
posed was the meaning of this strange action, and he has sent 
me two long letters full of new and curious details which will, 
1 hope, be hereafter published. He says that he was himself at 
first perplexed by the above action, and was thus led carefully 
to observe several individuals of various other species of mon- 
keys, which he has long kept in his bouse. lie finds that not 
only the mandrill {CynocepJiaius monmti) but the drill (C Imco- 
/iow)ard three other kinds of baljOons{C. hamadryas^ sphinx^ 
and habouin)i also Cvmptiba us niger^ and Macacus rhesus and 
ntPtesMnus, turn this part of their bodies, which in all these 
species is more or less brightly coloured, to him when they are 
pleased, and to other persons as a sort of greeting. He took 
pains to cure a Afacacus rhesus, which he bad kcj^t for five years, 
of this indecorous habit, and at last succeeded. These monkeys 
are particularly apt to act in this manner, grinning at the same 
time, when firs»t introduced to a new monkey, but often also to 
their oM monkey ‘friends ; and after this mutual display they 
begin to play together. The young mandrill ceased spon- 
taneously after a lime to act in this manner tow^ards his master, 
von Fischer, but continued to do so towards persons who were 
strangers and to new monkeys. A young Cynopithecus niger 
never acted, excepting on one occasion, in this way tow^ards his 
master, but frequently towards strangers, and continues to do so 
up to the present time. From these facts von F'ischer concludes 
that the monkeys which behaved in this manner before a look- 
ing-gla«^ (viz,, the mandrill, drill, Cynopithecus niger, Macacus 
thesus, and ttenusirinus) acted as if their reflection were anew ac- 
quaintance. The mandrill and drill, which have their hinder ends 
e»pecially ornamented, display it even whilst quite young, more 
frequently and more ostentatiously than do the other kind.s. 
Next in order comes Cynocephulus hamadryas, whilst the other 
species act in this manner scldoraer. The individuals, however, 
of the same species, vary iu this respect, and some which were 
very shy never displayed their hinder ends. It deserves especial 
attention that von Fischer has never seen any species purposely 
exhilnl the hinder part of its body, if not at all coloured. 
This remark applies to many individuals of Afacacus rynomo/gus 
and Cercocehus radiatus (which i.s closely allied to AT. rhesus), to 
three species of Cercopithecus and several American monkeys. 
The habit of turning the hinder ends as a greeting to an old 
friend or new acquaintance, which seems to us so odd, is not 
really mr»re so than the habits of many savages, for instance that 
of rubbing their belHe.s with their hands, or rubbing noses to- 
gether. The habit with the mandrill and drill seems to be 
instinctive or inherited, as it was followed by very young 
animals; but it is modified or guided, like so many other 
instincts, by observation, for von Fischer says that they take 
pains to make their display fully, and if made before two 
observers, they turn to him who seems to pay the most atten- 
tion. 

With respect to the origin of the habit, von Fischer remarks 
that hia monkeys like to have their naked hinder ends patted or 
stroked, and that they then grunt with pleasure. They often 
also turn this part of their bodies (o other monkeys to have bits 

dirt picked off, and so no doubt it would be with respect to 
thorns. But the habit with adult animals is connected to a 
certain extent with sexual feelings, for von Fischer watdicd 
through a glass door a female Cynopithecus niger, and she 
during days, umdrehte ttnd dem Manneheu mit gur- 

gelnden Tbnen die stark gerothete Sitzfliiche zeigte, was ich 
uiiher nie an diesem Thicr betnerkt hatte. Btim Anblick dieses 
GegeU&tandes cnegte sich das Mannchen sichtlicb, denn cs 
polterte heftig an den Staben, el>enfalls gurgelnde Ijiute aus- 
stoss^d.*’ As all the monkeys which have the hinder parts 
Of their bodies more or less bright coloured live, accord- 
ing to von Fischer, in open rocky places, he thinks that these 
colours serve to render one sex conspicnous at a distance 
K tnonkeys are such gregarious animals, I 
should have thought that there was no need for the sexes to 
j^<^gnjse each other at a distance. It seems to me more pro- 
^bie that the bright colours, wlmlher^on the face or hinder end, l 
» w m the manorill, on both, serve^as a sexual ornament and 1 


attraction. Anyhow, as we now know that monkeys have the 
habit of turning their hinder ends towards other monkeys, it 
ceases to be at all surprising that it should have been this part of 
their bodies which has been more or less decorated. The fact 
that it is only the monkeys thus characterised which, as far as 
at present known, act in this manner as a greeting tou'urds other 
monkeys, renders it doubtful whether the habit was first acquired 
from some independent cause, and that afterwards the parts in 
question were coloured as a sexual ornament ; or whether the 
colouring and the habit of turning round were first acquired 
through variation and sexual selection, and that afterwards the 
habit was retained as a sign of pleasure or as a greeting, through 
the principle of inherited as >o nation. This principle apparently 
comes into play on many occasions : thus it is generally admitted 
that the songs of birds serve mainly as an attraction daring the 
season of love, and that the hks, or great congregations of the 
black grouse, are connected with their courlsliip ; but the habit 
of sinipng has been retained by some birds when they feel happy, 
for instance by the common robin, and the habit of congregating 
has been retained by the black gi'ouse, during other seasons of 
the year. 

I beg leave to refer to one other point in relation to sexual 
selection. It has been objected that this form of selection, as 
far as the ornaments of the males are concerned, implies that all 
the females within the same district must possess and exercise 
exactly the same taste. It should, however, be observed in the 
first place, that although the range of variation of a species may 
be very large, it is by no means indefinite. I have elsewhere 
given a good instance of this fact in the pigeon, of which there 
are at least a hundred varieties differing widely in their colours, 
and at least a score of varieties of the fowl differing in the same 
manner ; but the range of colour in these two species is 
extremely dLslinct. Therefore the females of natural species 
cannot have an unlimited scope for their taste. In the second 
place, I presume that no supporter of the principle of sexual 
selection believes that the females select particular points of 
beauty in the males ; they are merely excited or attracted in a 
greater degree by one male than by another, and this seems often 
to depend, especially with birds, on brilliant colouring. Even 
man, excepting perhaps an arti.st, does not analyse the slight 
differences in the features of the woman whom he may admire, 
on which her beauty depends. The male mandrill has not only 
the hinder end of his body, but his face gorgeously coloured 
and marked witli oblique ridges, a yellow beard, and other orna- 
ments. We may infer from what we see of the variation of 
animals under domestication, that the above several ornaments 
of the mandrill were gradually acquired by one individual vary- 
ing a little in one way, and another individual in another way. 
The males which were the handsomest or the most attractive in 
any manner to the females would pair oftenest, and would leave 
rather more offspring than other males. The offspring of the 
former, although variously intercrossed, would either inherit the 
peculiarities of their fathers, or transmit an increased tendency 
to vary In the same manner. Consequently the whole body of 
males inhabiting the same country, would tend from the effects 
of constant intercrossing to become modified almost uniformly, 
but sometimes a little more in one character and sometimes in 
another, though at an extremely slow rate ; all ulrimately being 
thus rendered more attractive to the females. The process is 
like that which I have called unconscious selection by man, and 
of which I have given several instances. In one country the 
inhabitants value a fleet or light dog or horse, and in another 
country a heavier and more pow'crfui one ; in neither country is 
there any selection of the individual animals with lighter or 
stronger bodies and limbs ; nevertheless after a considerable lapse 
of time the individuals are found to have been modified in the 
desired manner almost uniformly, though differently in each 
country. In two absolutely distinct countries inhabited by the 
same s(>ecie.s, the individuals of which can never during long 
ages have intermigrated and intercrossed, and where, moreover, 
the variations will probably not liave been identically the same, 
sexual selection might cause the males to differ. Nor does the 
belief appear to me altogether fanciful that two sets of females, 
surrounded by a very different environment, would be apt to 
acquire somewhat different tastes with respect to form, sound, 
or colour. However this may be, I have given in niy **X)es^iit 
of Man’' instances of closely-allied birds inhabiting distinct 
countries, of which the young and the females cannot be distin- 
gttished, whilst the adult males differ considerably, and this may 
be attributed with much probability to the action of sexual selec* 

* n. Charles Darwin 
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SCIENTIFIC SERIALS 

BuUiHn deVAcademis ImpirifUe des Scknuis de St Pliers* 
i/our^^ t xs.iL, No. i, contains the following papers of scientilic 
interest On the absorption of carbonic acid by sulphuric acid 
and its mixtures with water, by J, Sctschenow. -'-•On tartronamic 
acid, by N. Menschutkin*— -On ethyl- and mc.hylsttccinimid, 
by the same. — On the geological age of the North-Caucasian 
Jura coal sandstones, and on narural saltpetre occurring in the 
same in the valley of Kuban, by H. Abich. — On diethyl-methyl- 
acetic acid, a new isomeric variety of oenaiithylic acid, by M. 
E, ldaQow.*~«On the formation of buds in by J^rof. 

A, Famintain. — Observations made at the astronomical observa- 
tory of the Academic des Sciences de St. Petersbourg, by A. 
Sawitch. 

^^uTua/ df P/p/st^UiTy Sexitembcr. — M. Andre here investigates 
the subject of diffraction in optical instraments and its influence 
on astronomical observations. lie shows that the diameter of 
Venus and Mercury during tiansii must always be less than in 
ordinary conditions of observation, and less by day than by iiiglp, 
with an instrument of the .same apcfture ; al,S!> that it is less, the 
smaller the aperture of the instrument, the variation being equal 
to the difference of constants of instrumental ditfraction of the 
instruments employed. — It is known that sulphur affects two 
incornfjatible crystalline forms, the right octahedron with rectan- 
gular base, and the symmetrical oblique prism. M. Gerner 
specifies the circumstances in which they are produced without 
intervention of any solvent. — b^goroff gives a description, widi 
figure, of his differential electro-actinometer, an instrument for 
determining the co-ciTicients of absorption of ultra-violet rays by 
different substances, — M. Lecoq de Boiat>au Iran describe.? the 
physical properties of gallium, ////er a//a, even a few degrees 
under its point of fusion + 29“ *5, it is hard and remarkably tena- 
cious for a metal so fusible ; it can be cut, however, with a knife. 
It cr)*stalUses with great facility. The spectrum got by passing 
the spark in a saline solution, has two violet lines, the brighter witli 
wave length 417*0, the other 403 ’i. In gas flame the former 
is hardly observable. The density is 4*7 ; the equivalent, not yet 
quite fixed, seems to be near tlie number deduced from the posi- 
tion of gallium between iodium and aluminium, 

SUzungsbcnchte Utr naturwUsensek, Gcsellsch, his in Dnsdin^ 
July to December, 1875. — In this number will be found an 
interesting .account of the Auckland Islands, by M. Hermann 
Krone, of the German Transit Expedition. The cap[)er-bearing 
strata of Lake Superior, a potato exhibition at Altenburg, in 
October, Dr. Dohrn's zoological station at Naples, and an in- 
stance of Jighluing with a clear .sky, are among other subjects 
treated ; there are al-^o a few arcbaiological papers. 


SOCIETIES AND ACADEMIES 
Parls 

Academy of Sciencea, October 23. — Vice-Admiral Paris In 
the chair,-— The following * — 'riicorems relating 

to systema of three segments forming a constant length, by M. 
Chasles,— Remarks on a critique of Dr. Boue on the theory of 
trombesy by M. Faye. The gyration of the base of a tiombe is 
generally too rapid to be peTceive<i ; but on leachmg the ground 
or the sea, a quantity of oust or of water-droplets is raised by 
the escaping air, and passes obliquely belore the from be, with a 
perceptible slow movement. I'he spectator may by mistake 
attribute this motion to the trombe itself, and conclude that the 
trombe pumps the water up to the clouds. The troiube'.s 
motion is really a descending gyratory one. — ( )n the order of 
appearance of the finst wessttls in the aerial organs of Arm^WUs 
arvemisy by M. Irccul.— Report to the Academy on the works 
of M. Francis Gamier, naval lieutenant. M, Gamier died 
about three yeai-s ago. His travel in China have had 
important results. The Minister of Public instmetiou, on the 
recommendation of the Academy, has appointed an annual 
pension of r,200 francs to be given to lus widow.— Note on 
electric efftuves, by M. Boillot. To obtain the dark effluves 
the conducting tubes for the electricity should be sumcicnlly 
apart to prevent any phosphorescent glow in the darkness. M. 
BoUlot desenbes some modifications of his apparatus. — On 
determination of the depth of the sea by means of the batho- 
meter, and without use of a sounding line, by Dn C. W, 
Siemens.— On the industrial applications of phosphurct of 
copper and phosphorised bronze, by MM. de Ruolz, Montcbal, 
and De Fonteiuy. Of two bells ptesented to the Academy, 
one made with phosphuret of copper in proportion of tU gave 
iit intensitv. and timbre, to those 


of the other bell, which was of an ordinary bronze {78 copper 22 
tin). Its composition was also more homogeneous. By reducing 
the proportion of phosphorus to a few thousandths, red copper 
may be cast in sand without its physical properties being sen- 
sibly altered asi regards industrial use. A bronze alloy with 
the proportion of of phosphorus, sustains friction well, 
and cau be indefinitely recast without appreciable loss indus- 
trially.— On^the cure of hypertrophic elongation of the neck ot 
the uterus by igneous utero- vaginal myotomy, by M. AbciUe.— 
On the industrial preparation of nitro-glycerine, by MM. Boutiuy 
and Faucher, (This note was in a sealed packet, deposited in 
August, 1872, ) In the onlinary manufacture the reaction liberates 
much heat, which tends to decompose the nitro-glycerine formed* 
The authors first make sulpho-glyccric acid treating glycerine at 
30<» with tliree times its weight of sulphuric acid at 66“; and 
sulpho-nitric acid by mixing equal weights of sulphuric acid at 
66*^ and nitric acid at 48‘^. Then these two acidi are united, 
giving a mixture like this : glycerine, 100 ; nitric acid, 280 ; sul- 
phuric acid, 600. The rise of temperature is then limited to 
or 15®. ^The reaction is finished in about twenty-four hours, 
'file nitro-glycerine forms in a distinct layer above the acids, 
from which it can be separated by decantation.—- Report on ex- 
periments made, in several communes of Charente, with a view 
to destruction of phylloxera, by M. Boutin, To succeed well 
with sulpho-carbonate of potassium, alone or with water, or with 
coabtarred sulphur carbonate, the operations should be done in 
October, November, or even December (if not too cold), then 
again from March till the end of May. — On a general proposi- 
tion of the theory of conics, by M. Halphen. — On the effects of 
eddies observed in water-courses, by M. Bouquet de la Grye. 
If there be poured into a glass ves-sel first a dense liquid like 
aniline, then water, then oil, and the upper liquids be put 
in rotation with paddles, a central depression lot ms at the 
Mirface of the oil ; a cone of the liquid descends in the centre, 
while a j protuberance of niline rises from the bottom. A 
similar action of the eddies in rivers accounfs for the raising and 
removal of sand, and the form assumed by the river’s bed. 
And the movement of liquid threads in a river-bend may be com- 
pared to that in the vessel, taking as centre the successive points 
of the convex bank, and as border the concave part. There are 
vortices with horizontal axes also. The author thinks that by 
suitable dams, oiic., the vis T/ivti of the wa'cr might be utilised 
for deepening the channel. — On the laws of vibratory motion of 
tuning-forks. byM. Mercadicr. The duration of the period of vibra- 
tory motion ^ncrease.^ ordiininishes with the amplitude. This varia- 
tion, even for CwUsiderable amplitudes ol 1 cm., h very small, and 
extends only to the tourth figure. If a certain limit, which may 
be fixed at 4 mm., be not exceeded, the duration of the period 
may be regarded as constant. — On the electrical apparatus of the 
torpedo, by M. Kouget. A histological deacription 
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fungus disease of INDIA | 

Thf Fun^s Disease of India : a Report of Observations, 
By r. R* Lewis, M»B., atid D. D, Cutiningham, M.B. . 
(Calcutta : Government Printing Oflficc, 1875.) 

F ew questions ore more perplexing than the relations 
of fungi to difTercnt diseases to which the animal 
world is subject* On the one hand the most exaggerated 
and ill-founded theories have been put forth, which have 
tended to cause the most senseless alarm, while on the 
other hand their agency has been altogether denied, or if 
at all allowed, restricted to subjects already in a depressed 
s a‘e of health, and therefore as merely availing themselves 
of a fitting nidus fur their development The truth pro- 
bably lies between the two extremes, and if the analogy of 
the vegetable kingdom be allowed to have .my vveight, it is 
difficult, after what we know of the propagation of the 
potato-murrain by means of z 'ospores in peifectly 
! healthy individuals, to deny the possibility of infec- 
tion without a previous morbid state. The advor les, 
indeed, of these views, at once cut off all argument 
by the assertion that the potato plant, by rea'^on of 
long propagation by means of tubers, has become 
essentially unhealthy, but the same might be asserted 
of members of the animal kingdom subject to disease, 
as indeed is the case with that to which silkworms 
fall victims, by reason of inoculation wiih the spores of 
Botrytis bassiana. The real point, however, is whether even 
in unhetUthy subjects, fungi merely find a proper nidus for 
their growth, or whether they may induce disease in these 
, subjects, and no question in pathology can be conceived 
: of greater importance. It at least seems quite certain 
that a gangrenous state of wounds may arise from the 
access of fungoid germs from the air, and that proper 
means to prevent ihtir access, or to destroy their vitality, 
are eflfectual. I 

The work, therefore, which bears the title given above, 
is of unusual interest, relating as it does to one of the 
most formidable maladies to which the human frame is 
subject, and it demands very patient observation, as the 
authors have not only paid the greatest atteniion to 
questions of the kind, having had a special preparation 
for such investigations before entering upon their study, 
but, what is unfortunately of too great rtir^ty amongst 
persons who have written on such subjects, are tho- 
roughly acquainted with the nature of that part of the 
vegetable kingdom which is called in question. 

It i$ not necessary here to describe the peculiar features 
; of the disease, which would take us far beyond our limits, 
father than to state that it appears under three different 
' forms, in one of which black sclerotioid bodies of various 
sizes, from a grain of sand to a small walnut, excavate 
hollows in the boms, or are ejected with various sanious 
I matters from the wounds, and it is to this form that the 
“^^ob 9 eryations have a special relation. In the article in 
Dbstf^er^ Nov. 1862, by the writer of this 
notice, which way founded on observations communicated 
by Dr. H. J. Carter, it is stated that the figure p. 256, 
.Represents the natural atate of the red fungus, Chionyphe 
springing from panicles of the black ftingus 
Yot. XV.— No. 267 


scattered over rice paste. It should seem, however, that 
there is some doubt about this as our authoisdieny that the 
Chionyphe * has ever been raised from the black fungus. 

It is at least certain that all attempts of our authors to raise 
it from the Sclerotioid mass have failed, and it is supposed 
that the Chionyphe was an accidental growth from mace- 
rated specimens of fragments of either the black or pink 
form of the disease. It is doubtful whether any great 
weight can be laid on the pink colour. Nothing is more 
common in this country than for pink spots to occur on 
paste or decaying fungi, and these pink gelatinous specks 
are capable of propagation, as is also the case with the 
bright blue specks which occur in similar situations, as I 
have myself proved, and of which I, preserve specimens. 
The so-called blood-rain belongs to the same category. Un- 
fortunately it has not yet been proved that these bodies arc 
capable of development into higher forms. The real 
point is whether these sclerotioid bodies are really of a 
ffingoid nature at all, a point which is worthy of mature 
, consideration. 

And here our authors very properly call attention to 
the fungoid forms which appear in the myeline of Virchow. 
The observations are so important that it is well to give 
them textual]/ A development of myeline is especially 
prone to oc :ur where portions of the fatty matter, toe- 
iike masses, &<: jfscshly removed from an alcoholic prepa- 
ration, are subjected to the action of liquor potassm. The 
multifarious and highly complex forms of tubes, filaments, 
globules, and cysts, which may frequently be observed to 
I become developed, shooting out and, as it were, growing 
from the globules and aggregations of fatty matter, are 
; wonderful, and such that they could hardly be believed 
' to owe their origin to any such process or material, were 
not their development distinctly traceable through all its 
, stages. 

i “ From the extremely organised nature of their appear^ 
ance they are, as the accompanying figure will show, 
peculiarly liable to be mistaken for fungal growths, espe- 
cially by those who are unused to the practical study of 
such bodies and to the various appearances presented by 
complex oily bodies, and it is necessary that very great 
caution should be exercised in the interpretations of such 
phenomena” 

This is clearly of the utmost importance, and cannot 
be too thoughtfully considered. The calcospheriles of 
Prof, Hurting, the concretions of Mr, Raines, and the 
curious specimens of dentine exhibited at Norwich, in 
r868, so similar to cellular tissue as to deceive the most 
i instructed who were not acquainted with their orgin, 
belong to the same class of bodies, • 

We are not surprise 1, then, after these considerations, 
the futile attempts to raise the Chionyphe from the 
Sclerotioid bodies, and the mode of origin of the fungus 
in other cases, that our authors have arrived at thcconclU' 
sion ^hat the Fungus- foot of India is not due to any 
fungus growth. 

The roe-like bodies which occur in the pale variety of 
the disease are shown 10 be fat in various modified forms ; 
the pink particles were determined to be pigmented con- 
cretion*, while the black masses consist of degenerated 
tissues mixed to a greater or less extent with black pig- 

1 The gemiH CUio«^ypbe, U shoutd he'obsorved, does not «row on A»o«r, 
httt On or other >egeUibks that have beoo buried under »uow, 
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ment fungoid filaments. These fungoid filaments 
would not be coaxed by any treatment into the develop- 
ment of fruit, and their nature, therefore, must still remain 
doubtful 

Oar authors conclude that it is more reasonable to 
infer that localised spots in the tissues undergo a de- 
generative change into a substance peculiarly adapted 
to the development of filamentous growths, the origin of 
which, in situations where no spore could penetrate, must 
remain matter of perplexity. 

M. J. Bf.RKI'XEY 

THE ADMINISTRATION OF PATENT LAIVS | 
IN ENGLAND 

Abstract of Reported Cases relating to iMters Patent far j 
Inventions, By T. M. Goode ve, M.A. Barrister-at- 
Law, and Lecturer on Applied Mechanics at the Royal 
School of Mines. (London : Henry Sweet, tB;6,) 

T he subject of the Patent Laws of ibis country which 
is now upon its trial, is one which largely affects 
the interests of scieutidc men in aImo.*»t every branch of 
research, for in a great majority of cases a patent is the 
only channel through w^hich the inventor of a good thing, 
which may confer inesumable benefits upon mankind, has 
any chance of being remunerated. 


Much of this would be saved if inventors bad a more ^ 
accurate knowl^ge of the Patent Laws, and knew some- 
thing of the principles upon which they are administered 
in the tribunals of the land. Many a patent is taken out i 
for an invention which is J(^aUy disqualified from being | 
the subject-matter of a patent, and every day letters of | 
patent are being granted for things which have been 
invented and patented over and over again. They are ^ 
never refused on this ground, and the mischief is not ! 
discovered until the expenses of an action at law have ! 
been incurred. 

Prof. Goodcve*s work, though not a treatise on the ! 
Law of Patents, gives to the reader a remarkably clear \ 
insight into that law and its administration, by enabling 1 
him to understand the reasons which must guide a court 
or jury in their decisions upon patent cases. 

From the vast medley of reported cases scattered 
j throughout the archives of the Courts, the author has 
! made a selection of abstracts chosen with great judg- 
j meot on account of the characteristic nature of theprin- j 
I ciples involved, and, by the omission of all matter i 
j extraneous to those principles, has put forward the real 
; points at issue in a very prominent and instructive 
I manner. In eich case tue essential pleadings are given, 

I and the inventions are described as nearly as possible in ! 
the language of the specification. The claims are stated, 


There is, at the present time, great diversity of opinion j with the evidence adduced in their support at the trial, J 
upon the question whether the Paxnt Laws should exist at j and both the direction of the Judge and the findingof; 
all or be abolished, and there is also a diversity o' opinion the jury are given in a clear and condensed form, 
among men of science whether a scientific invention Many of the cases quoted in Prof. Goodeve*s book 
designed for scientific purposes ought to be patented, or 1 involve points of high scientific interest ^ and, apart from 
freely given to the world. It is universally admitted, ! its obvious value as a work of legal reference, it will be ! 
however, that some mode of rew^arding the individual j found to be a useful handbook to the inventor, and not \ 
whose ingenuity and perseverance have enabled him to | without some considerable interest to the general scien- 
discover a new invention ought to be in existence ; but, I tific reader. C. W. C 


until some better system than that of patents is esta- 
blished the laws must be dealt with as they are. With 
regard to purely scientific inventions it is impossible to 
draw a hard and fast line between those useful alone to j 
science and others upon whi:h large commercid indus- 
tries may be built. It often happens in the course of • 
scientific research that an idea is struck upon, which, j 
while aiding the immediate inquiry, is at the same Ume ! 
the solution of some great commercial problem, out of 
which fortunes may be made. The history of the science 
of Chemistry alone abounds with innumerable instances 
of the truth of this, and assuredly the original inventor 
ought to share in benefits derived from what could not 
have existed apart from his discovery. 

The principle of patents is in itself good, because it pro- ! 
vidcs that the reward of the inventor is regulated by and | 
is proportionate to the utility of the thing invented, and to 
the amount of benefit derived from it by the community 
and, at the same time, that reward is at the expense of 
that portion of the public who use the invention, and not, 
as in alternative schemes, at the cost of the public at 
large. The carrying of that principle into practice, how- 
evei^, is beset with so many difficulties, and the ad minis- | 
tration of the Uws relating to it is so ii^ery defective, that 
a patient which U worth anything, can only ba maintained 
at of endless litigation, which often swamps alt 

possible profits, and with a few exceptions lands the 
umntQx iti a la^ sum out of pocket. 


LETTERS TO THE EDITOR , 

[The Editor dm not hold himself responsihU for opinions expressed 
by his correspondents. Neither can he undertake to return^ ‘ 
or to cotTespond with the writers of rejected manuscripts. 
No notice is taken of anonymous commufiicatioHsi\ 

Sumner’s Method at Sea 

1 In Naturk for August 24 you were good 
review, in very HvuUra’^l;t term?. Sir WiUiam 
1 recently published l)Ook of tables lor faciruaimg Sumner’s Me- 
i thod ol navigation. Since then you repuld’shed an attack on 
I that method by the Astronomer Royal, which he made in the 
! form of a letter to Prof. St,pkes, after Sir WiUiam Thomson had 
j communicated to the Royal Society the phn upon which his tables 
are based. Will you allow me, as one who took an active jjart 
in preparing Sit W. Thomson's book for publication, and who 
has had a good deal of practical experience of hb method, ^ 
endeavour to reply shorily to the criticisms of the Astronomb’ 
Royal ? 

In publishing Sir G. B. Airy’s letter, Prof. Stokes appended a 
note which was really a complete answer to the objectiotis 
brought forward, and this was furilier enforced by remarks mad® 
by Sir W. Thomson in a second communication to the Royal 
Society June, iSyr), As, however, the sul^ect was bat 

briefly treated in these communications, arid the Astronomer 
Royiu'a letter ha* been repubbshe*! at his own request, it may 
not pothaps be useless to go into the question in somewhat 

sta^g the geometrical conditions under which the Sam* 
ner iine, dr toem ot the ship’s poshidu b obtained from a 
, observation of altitude and ttme, the Astronomer Royal p^nts 
out the vmy obviaua truth that the accuracy of the posiuon of the 
line depends on the accuracy with which Orecawich titne can be 
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reckoned from the ship’s chronometers; that the Sumner line 
will have been drawn east or west of its true position according 
as the chronometer is slow or fast. He then adds : 

“Arid the question now presents itself, which uncertainty is the 
greater*— the uncertainly of latitude, which it is the real object 
of this problem to remedy ? or the uncertainty of the c^rono- 
metric longitude, which must be used in attempting to find the 
remedy ? I do not doubt the reply <»f every practical navigator, 
that the chronomefric long tude is far more uncrrtain than the 
latitude ; and il it he so, the whole me hod falls to the ground. 

Now this passage can only mean that Sumner’s Meihixl, while 
correcting one uncertainty which exists in the ordinary plan of 
working out rights, introduces another and a greater uncertainty, 
and so does more harm than good. Unless it means this, the 
qucstiiin which uncertainty is the greater is completely beside 
uie point. The siatemcnt, however, is wrong in both parncu- 
lars, Sumner’s Method does not remove uncertainty as to lati- 
tude, it onty litnits and defines that uncertainty to the extent 
which the data allow, and it introduces no new uncertainty 
whatever. Kvery other method! ot working out an observation 
of altitude and chronometer lime gives lej^ults which are uncer- 
tain as to longitude for just the same reason and to just the 
same extent as are th se given by Sumner. 

The ordinary usage, fi r which Sir W. Thomson de.sires to sub- 
stitute Sumner’s Method, and with which he contrasts it in 
showing the stiperioniy of the latter, is to estimate, by dead- 
reckoning or otherwise, the latitude, and then to compound this 
information with that deiivable from the observation so as to 
obtain a knowledge of the longitude, and thus be able to say 
that the .‘•hip is at such and smli a point. Now this operation is 
mathematically equivalent to diawing separately the Sumiu-i line 
for the observaiion, and an east and west Juie through the esii* 
mated latitu#)e, and then taking as the fiositi tn of tht* ship the 
point in which these two lines meet. The result obtained is 
precisely the snine in both cases, but the second pUiti has the 
great atlvantuge that each piece of information is exhibited on 
the chart mdep'-ndently of the other, so lha« either m y be made 
use of before the o' her is actpiireil. As Vrof. Surkes say‘*, “ 11 is 
hard to supprrse ih.it the mere subsrilulton of a graphical lor a 
purely nunieric>il pioces^N could lead a navigator to forget that he 
IS depeiidt nt upon his chronometer.” 

That Sumner' j* Method supplies a means ot exhibi ing 
for each observation prectSf/v that ohinvathot 

ftetiher mort uur tiws** (to use f’rof. Stoker’ words), is iis chii-f 
though not i«8 only claim to adoption. 'I'lie ordinary praciice of 
navigators produces, indeed, resnhs wdiich have a gre.Uer show 
of preiid' n, hut the show' is fallacious, for the data are not tture 
to warrant il ; in Pr-u, Huxley V forcible phrusc, it is a gunding 
of wheal-floiir lit»in peasi ods. The (piestion in a word is this : 
Shall we p'C'er the t>rdjnary usage, which (|uie ly igin^res twai 
cause.s of uiut*f aiaty, to a met ho i which, while it iicce'Sirdy 
leaves one of these siill untouched, keeps ihe other constantly in 
view, and limits it as far as the case admit.s? J. A. Lwinc. 

Sea Fisheries and the British Association 

Prof. Nfwton has kindly sent me a copy t»f his aiklress to 
the Biologic 1 Sei tion of the British Associ.»tinn at their rectiU 
meeting a» Cilasgow. It contains much intercMing rnaticr; and 
like lUc addrt^^e*. d^ livcred b\ others to the same body in former 
years, was t o doui t listened to with the respect cue to the 
scientific aiiainintntH of the author. 

It is widi very gie.at regret, therefore, that I feel it necessary 
to dispute I he acemacy of some of Brof. Newton’s ideas, and to 
point out Ihut my friend made a very important mistake when, 
towards ihe close of hi> address, he spoke of “the f llmg off m 
our .vea fisht n» s,” and of the Royal Commission of 1863, to which 
I was secretary, having been appointed “to seek a remedy for 
it.” It was nor a**ccitaiiied then that there was any falling off 
in our sea fishery s, r\or is such known to be tlie case at the 
present time. 1 sHy tids advisedly, because Prof, Newton was 
evfdeiitly not sjienking of unsuccessful fist ing in any one year 
owing to that fiec|ueiit cause of failure — bad weathei — but of a 
general dec rease in the supply of sea fish. Tlie Royal .Sea 
Q ^‘Ommissioii to which he lefos, was appointed in 

1863, 1*^ Consequence of the clamour of the line fi.shermcn of 
Stinoerland and of the adjacent coasts against the North S^a 
trawlers, who, it was alleged, were doing iheir best to ruin the ; 
fisheries by the wholesale destruction t»f spawn and young fi^h : ^ 
but who, It appealed, after full inquiry had been made by the 
Commission, had committed tlie great crime of landing large 


quantities of fish in the local markets, and of undernelling the 
local fishermen. The object of the gentleman who repre.sented 
the complain' s of the Sunderland fi-hermen to Parliament was spe- 
cially to inquire into the effee s of bt^am-lrawl mg, and the Commis- 
.si‘*n whrn at work was popularly known as the “ Trawling Com- 
mission but. the Government, finding a grrat deal of interest 
t«k*'n in the fisheries generally, tlionght i( desirable to extend 
the inq'iiry into the state of all the sea fisheries around the 
United Kingdom, and it consequently became the most com- 
prehensive investigation of the subiect that had ever been made. 

The following were the points the Commissioners were in- 
structed to inquire into, as stated in the Commission : — 

” 1. Wheihcr the supply of fi>h from the sea fisheries is in- 
err^asing, stationary, or diminishing. 

“2 W ue» her any of the methoils of catching fish in use involves 
a wasteful d< .structum of fish or spawn, and, if so, whether it is 
probable that any legislative re>-triciion upon .such n.ethod of 
fishing woulil result in an increa-e in the supply of fish. 

“3 VVhether any existing' legislative restrictions operate in- 
jurioijvly upon any of such fisheri»s.” 

(lie conclusion arrived at on the first point by the Commis- 
sioners — and i would call Prof. Newton’s special attention to it 
— is ihus ‘stated in llieir report : — 

“ Trie total sujiply of fish obtained upon the coasts of the 
United Kingdom bus not diininisht'd of late years, but has in- 
C'easrd ; and ir admits of funhet augmentation to an extent the 
bmiis ot which arc not indicated by any evidence we have been 
able to obiam.” 

It is rlesirable to call atrention to the important fact that the 
above conclusion arrived af by the Commissioners was not based 
on riew'spaper repor s — the co mon fouirla'ion of the Irequenl 
alarms about the >ea fisherie.s— but on careful and laborious exa- 
mination of the fishermen in their own towns and villiges, of 
fishmongers, fishing boat buililers, market and railway returns, 
and every kind ol evidence that cou'd be obiained which boreott 
the question o( the suf>i»ly of sea fish, and the condinon of those 
persons who were drpendent on it for their livelihood. 

(>n the second point of the inquiry ihc ronc!ui»iou was that 
any legivlaiivc restiictions on the methods of fishing would result 
in a oecrea.se in the su}q»ly of fi.sh. 

And on the ih rd point, the Commissioners stated that they 
found the existing re^uaii ms c^-mplic itcd, corifu,scd, and nn* 
satis acfory ; many regulations, even of late dare, were never 
<*nh»rc<d ; many w'ould be extremely injuriou.s to the interests of 
ihe fishermen and of the community if thev were enforced ; and 
with le.sprct to ihese and others, the highest Jigal authorities 
were unable to decide wheie, and in w'hat preci.se sense, they 
were opei alive. 

As Pod Newton .started under the false impresvion that the 
Cornmis; tor ers were apt ointed in order to seek some leiiiedy for 
a faiting 1 ff in our ‘^ea fi*heiies, it is not, perha{)S, surprising that 
he did not clearly apprehend the meaning of tlicir com lii-ions, 
ailhiMigh i should have th«»ughl that anyone r<a ing them wdth 
oiflinaiy cate covild hauPy fail to do so. He .says: ”'i‘hat 
I Cniiiin ssion reported in effect ihat there was noth ng l<> be done 
> W'lth our sea iishencs but to leave them alone,” There i.s a 
dtspairmg tune aoout this wh ch would he veiy depressing if an 
< xandn.ilion of the Reoort did not result in showing that the 
Comurssioners deprecated any interference with our sea fisheries 
for tile Simple reason that their produce w’as not falling otf, but 
was inert a>ing. They rec* nimendcd, how'ever, the lemoval of 
all vex itiou'< and useless restrictions, and they ;Kivi.S“d a strict 
entorcenient of such regulations as would prevent the interference 
in paiticidar cases of one kind ol fishing with an -ther kind, and 
as w^ould loinluce geneially to the maintenance of order on the 
fishing groumJ.s. 

Such are the facts of the case ; and I cannot help thinking 
that if Prof. Newton had given a little moie attention to the 
subject before he delivered hi.s address to the British Association, 
he w'ouid .scarcely have exj>resst d him.sejf in the terms in which 
he did i»n that occashm. buch statemrnts and opinions from a 
person in his posuion, and acciressed to a body like the Biitisb 
As*ociaiion, can harvlly fail to have consideral.lc weight with 
those who heaid or read about them; but more pra* tical mis- 
chief is likely to lesult when they arc repeated to the fish tMinen 
themselves, by kei'ping them in a coniuiual state of apprehen- 
sion lest the (.jovetiimeitl .should interfere wdth ihrir woik. Such 
was the very general fear around the coast when the Ia,sr Commis- 
sion began it* work, and 0"e of my most ilifficnh and constant 
duties III connection with the Commi.-si’m w'as to satisfy the nshcr 
men that the desire ol the Government was to promote the succts 
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of the fiRberies bv every meun^ in tbeir power^ to impose no 
n^triction* or regula'i'ms upon them which were not clearly coo- 
(tistent with fh^t oblect. I have neither time nor inclination 
again to deal with all the old arguments which year after year 
have been brought forward to show that onr sea fisheries are 
being roired. It is not quite two years <iince I enit-red at some 
leni’th into the subject in my work on I)e^’p*sea Fishing and 
Fisbing-boatF,” and the question is not one i hat can be disclosed 
in a few lines, or even pages. But I nny ask Prof. Newton 
how he reconciles bis belief in a falliogw)rf in the suftplv of sea 
fish with the recent conshlerable enlargement of billingsgate 
Market, the continued in'mense fish traffu’ on the railways, »nd 
the Urge additions which have be-n made, and are n >w being 
made, to the capital invested in fish»ng-hoa(s and gettr ? tirix- 
ham alone has added twelve new large trawlers, costing nearly 
1 , 200 /. each, to her flret in the present year ; and the ship- 
wrights there were hard at work on several more f >r other 
tions when I visited the place la«t monih. Prof. Nex-ton rightly 
calls science to the aid of the sea fisheries, for there is stdl sn 
immen-^e deal to be learnt about the ec onomy of fishes whit h 
may help the fishermen in their work. He makes no reference, 
however, to the important disc ^veries which have al'eady been 
made bv Professors Sars and Malnr on the coasr of Norway. 
Tlie inve.stigationsof the former natura'ist especially, carried on 
for several years, haveresuhe l in sho^ving thir there need be 
little fear of distu bing the ** spawning beds’^ of mo''! of onr 
edible sea fishes, a.s the spawn of almost all those in chief re- 
quest is rot deprv^ired on tJie bottom, but float.? during the wlhile 
process of development. 

I will not ent-r into ibp question of destroying the balance of 
nature, on which Prof, Neut »n Uiil s> much stress in 1 is obser- 
vations at Gli'^g *w, because I believe we are ail t*»o igno'^ant of 
the conditions affecring it to be able to do more ihan theorise on 
the subject ; hut 1 would ask my friend, a-suming he is correct 
in hi.s tielief that our sea fisheries are falling ttfT, whether he has 
considered the probable efife't on ihem and on the biUnccof 
nature, of the tens of thousands of additional gulls, gm'lemot<, 
&c, which I hope will result from our sea birfs being undis- 
turbed during the breeding season, under ihe Sea H rds* Protec- 
tion Act, of which he was such an earnest advocate ? 

I do not know on what evidence be grounds his bebef in the 
decline of our sea fishcrie.s : V>ut I have no hesitarion in saying, 
as the result of mv inquiries durin.; the last few years, that the 
average anna’ll produce of those fi«^heries his considenbly in- 
creased since the Royal Commissioners were engaged in itK[uir- 
ing into th#*ir general condition. Bad w-aiher ha« had an 
important effect in some years in in erruonng the fii^hermen's 
work ; but fluctuations from such causes hive continually oc- 
curred, and they will undoubtedly happen again. 

E. W. H. Holds WORTH 


Mr. Wallace and his Reviewers 

I DID not intend to take any public notice of reviews or 
criticisms of my book on ** Geograph' cal Distrilxirion” ; Mr. 
GUr.s letter, however, calls for a few remarks. I have firsi to 
thank him for pointing out the errors of a previous critic, and 
also for a list of rrraia in the account of North American ire h- 
water fishes, ffe very truly reuafks, that h id I tieen acquairitt d 
with ichthyology and its bt-iature th se errors might have bet n 
avoided ; but lie has overlnoked the fact that I have tw'ice stated 
(vol. i., p. SOI, and vol. ii,, p. i6S) that the part of niy wcuk 
relating to fishes is, practically, a summary of Dr. (liinthers 
Catidugue. The labour of going throu^^h such an extensive 
work for the purpose extracting and laoulaiing summaries of 
the geographical materials it coiita'ns. was very great, and no 
doubt I have made some error*. Most of tbo-itr indicated by 
Mr, Gill df^pr-nd, however, either on difT'rences of ( la^sificat on 
and liom+'nclaturc, or on addi'ions 10 Nor h Ameritan icbihy- 
ology smee the date of Dr. Gunther’s work, and are thcre'ore 
due to the plan of this part o^ my lx>ok, and not to oveiS'ght. 
Although poFsesdng a tolerable acquamrance with the lite- 
rature of ornitho’ogy, I had found the ta U of collating and ro 1 - 
bluing the latest information into a uniform sys'em of class’ - 
fleation and nomenclature to be one which s»-vere|y taxed 
whatever knowledge and literary ability I posse^si^d. To have 
attempted to do the s^tne thing in a cla^sof antrna s i^h'ch 1 had 
never studied wpuld» I felt sure, have re.iulted iii great confu.s»on, 
and have been far less satisfac’ory and reliable than the course 
I have adopted. Had I been sb e to find any work giving a 
central account of the fishes of temperate North America, I 
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jhouhl gladly have availed mvseirof it, hut I do not gather from 
Mr. Gill’s letter that any a ich wo>k eri-ti • and no** withstanding 
the gr^at imperfection of the ro-«iil s (oi the ey-s of a specialist) 
a« rc^mrds the fishes of the U tided I slid think I exer- 

cised a wise discretion in confining rnystdf to the vast mass of 
fuateriaU, cU*''ified on a uniform system, which Dr. Guntheir's 
Catalogue aft 'rds. 

I may hr re add, that t!*e “ 24 peculiar genera*^ mentioned by 
me are in addition to ihe “ 5 p<*cuHar family types” — making 
together the ‘*29 peculiar gen -ra” referred to m the mcceeding 
pataq;r^ph— so that the contradiction alluded to l>y Mr. GUI ii 
only appirent. ALFRED R. Wallac* 

Dorking, October 30 

Self fertilisation of Plants 

In Naturk, vol. xiv, p. 475. T find an ab^itract of Mr* 
Meehan’s paper on the ‘Self ftfiti isau ui ” of e/ata. 
When I firri this paper in ihe t>rtr o ( ihe Dulafelphia 

Aca ‘emy <»f Natural lacience^ I susj)t*cu*d that ihe observarion 
was incomplete and th- inference hasty. It is therein stated 
that the dtiistdv bearded conot^ciives of ihe uppt*r anthers com- 
pi telv clo^e the tube of the coorlla with a b;-arlel mass ; that 
**no in-ect can thrust its proboscis itito the luoe ex ’ept through 
thi<, mass ; and if it has foreign ]vdien adlunvnl to it, it will be 
clt-an-'d olT by the bcaMl ; Uir hemiore, ilie very a< t of rienetra- 
lion will ilirust the anihcrs lorvvirl on ih?; pjstil [meaning 
stignu], and aid in nipiuring 'he ])o'len-sa s fop-uing 'be anther 
c 1 U?J and secunn;: self-hrllli^ oion.'’ My n soeciion of the 
flower showed that the onfice of the tube was cleariv iiervumson 
the (morphologically) anvrior side by a ch nk, whic.h is nearly 
divided by a crust of the tub* into tv\o orifi* es, one exactly 
b fore each anther-cell; a Ivg’s bristle, s'ieh'ly nmistenel, on 
bcuig thrust down lhc.se pissages In a freshly open flower, and 
then withdrawn, was found to )i4ve the inserted p»rt well sup- 
plied with aiherent pollen, so tint it wa'i “cleaned off by 
the beard,” nor w-au it cleaned off by introduction into the orifice 
of a second flower. 

As P» stlf-l r ilis:jti<m being brought about by the thrusting of 
the ovcihaui.ring anthers down upon the siigma, this seems lO be 
effectually jir -venied i»y the lodgment of ttiese anthers in a pair 
of cnp'bke concavitic-^ at the liack of the stigma, si» as to keep 
ihtMTi qu'le away from the actual ''tigmnt’c suifice. It is obvious 
that il insects ever self-fertihse Prir^vallut it is by car<ymg down 
upon their tongue or proboscis some poll-ti trivm the upper 
anthers ; but in this opr-ration, pas>irig fioiii flv>wer to flower, 
th^y are quite ns likely to cto.s.s-fcriili'-e them. I’he blossoms 
are freely vusited by Uynumottem and L<^piioptera of various 
sort,*. It is q-iire probable hat the other CM.sts of “ sclJ-fcitdisa- 
tion ” brought forward by Mr, Meehan may equally t eir a dif- 
leiei't interpre'ation fiom his own. As.a Gray 

Cambridge, Mass., U.S.A. 

Nitrite of Amyl 

Mr. Georoe Aryakch, of Cincinnati, asks of me through 
the columns <>f Nature ivio questions concerning the nitrite of 
arnyl, which 1 may briefly answer as follows:'— (i) Nitrile of 
amyl has been used, and with conridcrable ^ucc^-.ss, in the treat- 
ment ot epilepsy, but i s application can only Vie entrusted to a 
regular pri*ciitiouer of medicine who under.stan<ls its mode of 
acuon. (2) It has not as yet been proved to be of servic'^ in the 
treatnieni of paralyris. Ik W. Richakixson 


CAPT. NARES*S REPORT^ 

n.M.S. Alerts at Valenlia, 
October 27, 1876* 

S IR,-— I have the honour to report in de tall the proceed- 
ings of the Expedition since leaving Upernivik on 
July 22 , i 875» 3^3 follows 

The Alert and Discovery^ one ship in tow of the other, 
left Upernivik, from which port I last had the honour of 
addietiing you, on 

A^se fog prevailing at sea 1 steamed to the north- 
ward, beiwetn the islands and the main land, experiencing 
clcyar and cnilm weather until arriving near Kangttok 

;» Communicatee by the kord* Commiwiio»er» of the Admiralty* 
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Island, when the fog, stealing in from the sea, gradually 
obtained the mastery, and completely envelmjed us. 
The numerous picturesque rocky islands and reefs m this 
sheltered labyrinthine passage are so incorrectly repre- 
sented in the public charts that a pilot is at present a 
necessity. The one who accompanied us, an Esquimaux, 
informed me that many of the likely-looking channels are 
bridged across with sunken reefs, and from the many 
rocks we saw lying just awash directly in our passage, I 
have reason to believe his statement. 

The large discharging Upemivik Glacier having only 
one outlet leading direct to the sea, its numerous icebergs 
of all sizes are collected in great numbers by the eddy 
tides and currents among the islets situated to the south- 
ward, and tend to keep the channels completely closed 
until late in the season ; but when once open in July by 
some of the bergs grounding on rocks, and others, by 
their height above the flotation line, affording certain evi- ! 
dence of deep water, they assist rather than impede navi- 
gation during calm weather. On the morning of the 
23rd, after an anxious night, passed with a dense fog and 
a strong tidal current in a narrow channel, in which we 
could obtain no bottom with 100 fathoms of line at a 
cablets length of the shore, and with the Discovery in 
tow, during a momentary clearance of the atmosphere, 
two Esquimaux in their kyacks were observed close to us. 
After consulting with them through Christian Petersen, 
Danish and Jisquimaux interpreter, they volunteered to 
conduct us to an anchorage. On following them to the 
position they denoted, and obtaining no bottom with the 
hand-lead line at the main chains, I felt the bow of the 
ship glide slowly up on the ground. Through the fog wc 
could then see that the land was within fifty yards of us. 
The Esquimaux had evidently not considered that our 
ships required a greater depth of water to float in than 
their own frail canoes. As it was nearly low water, and 
the tide still falling, I allowed the ship to remain quiet 
where she was, the Discovery still hanging to us by her 
towing hawser, and took advantage of the enforced delay 
by landing the ships’ companies to wash their clothes. 

The fog lifted slightly as the day advanced, and as the tide 
rose the ship floated without having incurred any strain or 
damage whatever. I then proceeded to sea, discharging 
the pilot, who was not to blame for our mishap, off the 
north shore of Kangitok, the outlying island of the 
group, after passing which the channel presents no diffi- 
culties. 

Thinking that probably a distorted account of our 
getting on shore might reach Europe, at the last moment 
1 wrote a hasty pencil letter to Capt. Evans, hydrographer, 
merely to point out how very unimportant the slight 
detention had been. 

By 4 P.M. we had passed the Brown Islands with a sea 
perfectly clear of ice before and around us. Having 
given much study and consideration to the question, and 
a high and very steady barometer following a south-east 
wind, denoting that the calm settled weather we had 
lately enjoyed was likely to continue, I decided to force 
my way through the middle ice of Baffin's Bay instead 
of proceeding by the ordinary route round Melville Bay, 
Accordingly both ships proceeded at full speed to the 
westward, racing in company for Cape Yortc, with only 
about a dozen icebergs in sight ahead, floating quietly on 
a calmly mirrored sea to dispute our passage. As we 
passed out from the land the fog gradually dissolved and 
revealed a magnificent and unique panorama of the ice- 
capped mountains of Greenland which give birth to the 
Upernivik Glacier, fronted by innumerable icebergs, 
and, at a lonj^ distance in advance, by the group of scat- 
tered black islets among which we had passed the pre- 
vious night, and of which Kangitok is the northernmost 

At 1.30 A.M. of the 24th we ran into the pack at a dis- 
tai^ce of seventy miles from Kangitok. It consisted of 
open-sailing ice rom one to three feet, and occasionally 


four feet in thickness. The floes were at first not larger 
than 250 yards in diameter, and very rotten, dividing 
readily, and opening a channel when accidentally struck 
by the ship. The reflection in the sky near the horizon 
denoted that while the ice was very open to the southward 
of us, it was apparently closer packed to the northward. 
About 6 A,M., when we had run thirty miles through the 
ice, it gradually became closer, and the floes larger, esti- 
mated as measuring one mile in diameter, and necessi- 
tated a discriminating choice to be made of the best 
channels. For fourteen hours, during which time we ran 
sixty miles, the ice continued in much the same state, 
never close enough to suggest the probability of a barrier 
occurring, and yet keeping the look-out in the ** Crow's 
Nest " fully employed. After 8 P.M. the channels of water 
became decidedly broader and more numerous, so I gradu- 
ally altered course to the northw^ard, steering directly for 
Cape York, the ice becoming more and more open as we 
advanced. 

At 9.30 A M. of July 25 we sighted the high land north 
of Cape York, and at ii o’clock, much to the astonish- 
ment of the ice quartermasters, who continually declared, 
“It will ne’er be credited in Peterhead,” we were fairly in 
the “ north water,” and able again to think about econo- 
j mising coal, having come through the middle ice in thirty- 
1 four hours without a check; but it is my duty to add, 

I with not a few scratches along the water-line. 

In consequence of our having made a successful voyage 
through the middle it should not be too hastily concluded 
that a similar passage can always be commanded. The 
middle pack is justly dreaded by the most experienced 
I ice navigators. Large icebergs and surface-ice, floating in 
water at various depths, when affected either by wind or 
an ocean current, move at different rates ; hence, when in 
motion, as one passes the other, the lighter surface-ice, 
incapable of controlling its course, is readily torn in pieces 
by the heavy massive iceberg ; therefore, a ship once 
entrapped in pack ice among icebergs, unless she has water 
space to allow her to move out of the way, is constantly in 
danger of being carried forcibly against a berg. On such 
occasions man is powerless, for he can take no possible 
means to save his vessel. Before steam- vessels were used 
for ice n.avigation the masters of sailing ships, being 
unable to take full advantage of a favourable calm, very 
wisely seldom ventured to force their way through the 
middle ice, and chose, in preference, the chance of delay 
in making the safer passage through Melville Bay, where, 
by securing their vessel in dock in the fixed land ice, they 
ran less danger of being nipped whilst forcibly detained 
by the channels through the ice remaining closed. 

At the latter end of July with an open season, indicated 
by the main pack not being met with nearer than fifty 
miles from the land, in about latitude 73^20' and a con- 
tinuous calm, to allow the northerly running current on 
the Greenland shore and the southerly running one on 
the western side of Baffin's Bay to open up the ice, 1 
believe a passage can always be made by a steam- vessel ; 
but, unless this favourable combination of circumstances 
is met with, so far as the scanty knowledge we at present 
possess enables us to judge, the passage must still be said 
to be doubtful 

Soon after sighting land and getting clear of the 
drift ice, the Discovery parted company to communicate 
with the natives at Cape York, while the Alert proceeded 
towards the Carey Islands. A vast collection of icebergs, 
many of them aground, were thickly crowded together off 
the Cape, and in lines parallel with the coast trending 
towards Conical Rock and Cape AtholL In the offing 
they were less numerous, which I. attribute to the south- 
erly current which we experienced the following day on 
our passage to the Carey Islands, catching up and carrying 
with it to the southward those that drift out from the main 
body to the westward beyond the influence of the north- 
running current on the Greenland coast 

C2 
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During the stay of the Discovery at Cape York the 
natives were communicated with through Christian 
Petersen, interpreter, and Hans the Esquimaux, but as 
the brother of the latter was absent on a hunting excur- 
sion for an uncertain period, Capt Stephenson wisely 
gave up the hope of obtaining his services for the benefit 
of the expedition, and pushed on for the Carey Islands, 
where he joined company with the Alert; the two ships 
arriving there at midnight on July 26. 

A depot of 3,600 rations and a boat were landed on the 
south-east point of the south-east island, and a record 
deposited in a conspicuous cairn on the summit. The ‘‘ Kx- 
pcdiiion^' then proceeded, steaming with as much economy 
of coal as possible, northward through a calm sea, with 
bright clear weather. With the exception of the many 
scattered icebergs there was no ice in sight from the 
summit of Carey Islands. Passing betw^een Hakluyt and 
Northumberland Islandr, the ships were abeam of Cape 
Robertson, by 8 p.m. of July 27. Ice apparently fast to the 
shore, completely closed I ngleticld Quit, eastof Cape Acland, 
but both entrances to the gulf w'ere clear. At 8 a.m of 
July 28, five days and a half from leaving the anchorage 
of Upernivik, 1 had the satisfaction of seeing the “ Kxpo- 
ilition” at anchor near Port Foulke, with the entrance of 
Smith’s Sound perfectly clear of ice, and none coming to 
the southward with a fresh northerly wind. 

While Capt. Stephenson explored ilie he id of Foulke 
Fiord to ascertain its suitability as a station for winter 
quarters for any relief vessel coming to our a.ssistance, 
Commander Markham and myself proceeded in a boat to 
Littleton Island and Life Boat Cove, tae scene of the 
wreck of the Pohiris. The cache mentioned by Dr. 
Emil Bessels and Mr. Bryant of the *‘Unuevl States 
North Pole Exp L'dition ” as the depository of certain in- 
struments and boxes of books was very readily discovered, 
but contained nothing. Articles of clothing and nume- 
rous small caches containing seal and walrus meat were 
scattered about all over the small peninsulas in the neii^h- 
bourhood of the late winter quarters, and near the ruins 
of the house, but apart from each other and without any 
protection, were found lour or five boxes, each covered 
with heavy stones to prevent the winds moving them, and 
having the lids secured on by a rope. Besides one thermo- 
meter, unfortunately not a self- registering one, tncy con- 
tained scraps of skm clothing, old mitts, carpenter’s tools, 
files, needles, and many small articles of the greatest use 
to the Esquimaux, but apparently they iiad not been dis- 
turbed since the abandoinncat of the stafion. A few 
books were found in the difierent boxes, and a copy of 
the log, or the a:tual log itself, from the departure of the 
vessel from the United States up to May 20 the following 
year. No pendulum, transit instrument, or chronometer 
was found. Three skin boats left on the shore, weighted 
down with stones, were in fair order. The srnalle^»t one 
was taken for conveyance to Cape Sabine. 

On leturning to the we landed at Littleton Island, 
and on the south-west brow erected a cairn, and deposited 
a notice containing a short account of the movements and 
jn'ospccts of the expedition up to that time. There was 
no ice in sight from a high station on Littleton Island ; 
but the sportsmen roaiumg over the higher grounds on 
the mainland reported on their return that they had dis- 
tinguished an ice-blink ” to the northward. 

Port Foulke is at present the best known station for 
winter quarters in the Arctic regions. A warm ocean 
current, combined with the prevailing northerly winds, 
acting at the narrow entrance of Smith’s Sound, keeps 
the ice constantly breaking away during the winter, causes 
an early spring and a prolific seal and walrus fishery. 
The moisture aqd warmth imparted to the atmosphere by 
the uncovered water moderates the seasons to such an 
extent that the land is more richly vegetated, and there- 
fore attracts to the neighbourhood and supports Arctic 
life in greater abundance than other less favoured locali- 
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ties. In addition to this great advantage — of obtaining 
an ample supply of fresh meat— connected as its waters 
are with the “ north water ” off Cape York, it can readily 
be communicated with every summer without more than 
the usual risks attending Arctic navigation. 

On the morning of the 29th the two ships sailed . 
across the strait lor Cape Isabella, with fine weather ; : 
but as we approached the western shore a snow ; 
storm worked its way over the land from the in-; 
terior, and reached us just as w'e arrived at the Cape. 
As the weather was so thick that no one on board , 
the ships, except those employed in establishing the § 
cairn and small depoi of provisions, could see its post- 
tion, and there being therefore no reason lor delaying the ij; 
Disctwer}\ Capt. Stephenson proceeded. The cairn was '$ 
built on the summit of the outer easternmost spur of the !,■ 
Cape, at an elevation of about 700 feet from the water, i;! 
On tlic boat returning on board at 5 IMM., f steamed to 
the VHVthward for Ca])e Sabine, the wind having died 
away, but the weather continuing misty with snow. By , 
8 P.M., when wc were fifteen miles nortn of Cape Isabella, 
ice tviis sighted between us and the shore, and necessitated 
our keeping well out from the land. 

Early in the morning ot j uly 30, having run our distance 
for C.ipe Sabmc I slopped steaming, and at 5 A.M., the mist 
clearing otf, I observed the Discovery near the land appa- 
rently beset with a close pack five or six miles broad ; no 
ice in sight to seaward. As I did not wish the two ships 
to separate, and the calm weather being favourable, I 
bored through the pack, which, although apparently 
opened siiflicientiy to admit of tlie slow progress of ihe 
ship until we gained the land in company with the Dis* 
coverv^ and securtal the ships in a convenient hat hour, 
named after Lieut, Pa^er, the successful and energetic 
Arctic traveller, two miles to the southward of Capo 
Sabine. A depot of 24,0 rations was established on the 
southernmost of the islets in a convenient position for 
travelling parties, a cairn being built on the summit of the 
highest anrl outer one, and a notice of our movements 
deposited there. 

The p;K,k in the offing consisted of floes from 5 to 6 
feet thick, witli occasionally much older and heavier floes 
10 to 12 feet thick intermixed with it, but all was very 
nuicli decayed and honeycombed ; stdl it could not be 
Ucafed with the same im^ainity as the ice in the middle 
passage through B.ilil n’s Bay. 

1 may In re draw autntion to the deceptive impressions 
inexperieuccii people naturaily rcctfive when from a lofty 
look-out station they observe a sea uribordcred by ice. 
'fihe tiisicince from Littleton Island to Cape Babinc is 
only twenty-five miles. On a clear evening, from an 
altitiulc of 700 feet, with the land and lion/.on distinctly 
visible, no ice was in sight from the first-named place, and 
the prospects of the expedition as to attaining a higher 
latitude without trouble appeared to he precisely ihe 
same as when I looked over a bouiKUe‘'S sea from the 
summit <>f one of the Carey Islands loo mih's to the 
southward, and yet the ships were twcnty-lour hours after- 
wards locked up by ice in a harbour near Cape Sabine. 
From Littleton island the inexperienced observer would 
conclude that there was an open Polar Sea ; from our 
present position he would as certainly conclude that his 
farther progress was for ever stayed, aud that the sooner 
he looked for winter quarters the better. 

The ships were detained at Payer Harbour for three 
days watching for an opening in the ice, getting under 
weigh whenever there appeared the slightest chance of 
proceeditig onwards, but on each occasion being unable 
to pass Cape Sabine, were forced to return. Their resting- 
place proved to be an excellent station, well protected 
against the entrance of luavy floes, possessing a loUy 
look-out, and deep navigable channels to the north and 
south through which to proceed to sea immediately the 
ice opened with a favourable westerly wind. Being ad- 
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vantageously situated near a prominent Cape, where the 
tidal currents run with increased velocity, it is however 
subject to squally winds ; but in icy seas during the 
summer, when a'vaiting the opening of the ice, they are 
rather an advantage than otherwise, striving as they do 
with the sea currents, which is to be the chief worker m 
removing the impediments to a vessePs advance. 

Early in the moroing of August 4. after several hours 
of light south-westerly winds, the mam pack, while re- 
maining perlectlv close and impenetrable to the north- 
ward, moved off from the land to a sufficient distance to 
enable the ships to pass to the westward round Cape 
Sabine. In the hope of finding a passage on the western 
side of the island, of which Capes Victoria and Albert 
are the prominent eastern points, sail was immediately 
made, and we succeeded, with only one short detention, 
in advancing twenty miles along the southern shores of 
Hayes Sound, and securing the ships in a snug harbour. 
In the neighbourhood the sportsmen discovered a richly 
vegetated valley with numerous traces of musk-oxen and 
other game. Two glaciers coming from nearly opposite 
directions, which, instead of uniting in their downward 
direction, abut the one against the other, and maintain a 
constant warfare for the mastery, a never-tniding grapple 
for victory, suggested the name of Twin Glacier Valley 
for the locality. 

The ice in the sound was one season old, and decaying 
so swiftly that if not drifted away it would in a week^s 
time present no impediment to the advance of a steam 
vessel. On August 5 the strong tides and a south-westerly 
wind opened a channel to the north-west, and we gained 
a few miles in advance ; but not wishing to expend much 
coal, were finally stopped in the light pack- Alter re- 
maining sufficiently long to determine that the Hood tide 
still came from the eastward, although the ebb or east 
running tide w^as apparently the stronger of the two, 1 
pushed the ship through the pack towards the shore, and 
with Capt. Stephenson ascended a hill 1,500 feet high. 
From this station, the appearance of the land giving no 
prospect of a channel to the northward, and, moreover, 
the w^esterly wind having set in in strength, which we 
expected would open a passage to the eastward of Cape 
Albeit, we decided to bear up and return 10 the entrance 
of the Sound ; accordingly the ships made a quick run 
under sail to Cape Albeit, arriving off which the wind 
died away leaving the ice loosely packed. A clear space 
of w'ater being visible along the shore of the mainland to ! 
the northward, and the coast between Cape Victoria and ! 
Cape Albert affording no protection, I ran the two ships | 
into the pack under steam, with the hope ot forcing our i 
way through, but before midnight they were hopelessly 
beset ; and the tloe, to which the ships were secured at a 
distance of 100 yards apart, drifting rapidly towards an 
iceberg- lioth ships were at once prepared for a severe 
nip, the rudders and screws being unshipped. At first 
the Discovery was apparently in the most dangerous 
position, but the floe in w'bich we were sealed up by 
wheeling round, while it relieved Capt. Stephenson from 
any immediate apprehension, brought the Aleri directly 
in the path of the advancing mass, which was steadily 
tearing its way through the intei mediate surface ice. 
When only icx> yards distant the iceberg, by turning 
slightly, presented a broader fiont to the approaching ice, 
which then accumulated in advance of it to such an 
extent as to fill up the angle, and form, as it were, a point 
or bow of pressed-up ice, sufficiently strong to itself divide 
and split up the floe, and act as a buffer in advance of 
the berg ; and thib it did in our case most successfully, 
our floe breaking up into numerous pieces. The ship j 
herself escaped with a vei^ light nip, and, sliding past j 
the side without accident, was finally secured in the water 1 
space left in the wake of the iceberg by the faster drift of 
tne surface ice. | 

The next twenty “four hours were spent in a constant j 


struggle towards the shore through the pack, which for- 
tunately consisted of ice seldom more than 4 feet in 
thickness, with occasional pieces up to 12 feet thick, 
formed by the over-riding and piling up of ordinary floes, 
and then cemented together by a winter's frost ; the worn 
down round-topped ice hummocks on these were from 
6 to 8 feet above the water-line. The icebergs, evidently 
derived from inferior glaciers, were from 20 to 40 feet in 
height above water, and 100 yards in diameter. 

Owing to the unsteady wind and the variable tidal 
currents we were unable to remain for long in any one 
pool of water — either the iceberg turned round and carried 
us with it to the exposed side, before we could change the 
position of the hawsers by which we were secured ; or the 
pack ice, which was readily acted upon by the wind, 
drifting back the opposite way with any change, closed 
up the water space. Securing the ships in a dock in 
rotten ice in the presence of so many icebergs, was not 
advisable, and also would have carried the ships deeper 
into the pack to the southward. There was, therefore no 
alternative before me but to get up full steam and dodge 
aViout as best we could, taking instant advantage of every 
change in our favour. The ships were seldom separated 
for long, and now as on all other occasions, they mutually 
assisted each other. The Discovery was handled by 
Capt, Stephenson and her officers in the most masterly 
and daring manner, combined with great judgment, quali- 
ties essential in arctic navigation. She, as well as the 
j Alcrt^ ran not a few hairbreadth escapes. Once in par- 
j ticular when in following us through a closing channel 
between an iceberg and heavy floe- piece, before getting 
I quite past the danger she was caught and nipped against 
^ the berg, and had it not been for a fortunate tongue of 
projecting ice would certainly have had all her boats on 
the exposed side ground away from her. Fortunately, 
the moving ice pushed her clear, much in the same 
manner as it had done the ^llcri the previous day. 

I Having less beam than the Alert^ and a finer bow, with 
tiie very great advantage of an overhanging stem, the 
I Discovery is better adapted for forcing her way through 
a pack, ii will be difficult ever to efface from my mind 
the determined manner in which, when the bluff-bowed 
i leatlmg ship had become imbedded in the ice, which by 
; her impetus against it had accumulated round and sunk 
under her bows, and a great quantity by floating to the 
surface again in her w’ake, had helplessly inclosed her 
abaft, the Discovery was handled, when advancing to our 
rescue; having backed some distance astern, for the 
double purpose of allowing the dibris ice from a former 
I blow to float away and for the vessel to attain distance 
j sufficient for the accumulation of momentum with wiiich 
I to strike a second, coming ahead at her utmost speed she 
I would force her way into the ice burying her bows in it as 
i far aft as the foremast, the commanding officer on the 
j bowsprit, carefully conning the ship to an inch, for had 
! the ice nut been struck fairly it would have caused her to 
cannon ofif it against ourselves with much havoc to the 
two. From the moment of the first impact the overhang- 
ing stem necessarily caused the ship’s bow to rise 3 or 4 
feet as she advanced from 12 to 20 feet*into the solid floe 
I and imbedded herself before the force of the blow was 
; expended, and as the ship’s way was stopped, the over- 
I banging weight, by settling down, crushed the ice down 
j still further ahead. Frequently on these occasions her 
j jib-boom was within touching distance of the Alert^s 
j boats I But after a little experience had been gained, 

I such confidence had we in each other that there was not 
I the slightest swerving in any one. Floes up to 4 feet in 
! thickness, and in a soft state, that is melting, not freezing, 
may be charged with advantage, thicker or harder ice 
had better be left alone. It speaks well for our chrono- 
meters, and the manner in which they are secured, that 
their rates were little effected by the frequent concussions 
on this and on many after occasions. 
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By 8 A M. on the morning of the 8th we had succeeded 
in reaching the land water off Cape Victoria, having sus- 
tained no more serious damage during this severe trial 
than sprung rudder heads, consequent on the frequent 
necessity of going full speed astern ; all heartily glad to 
be out of the pack ice. The two islands mai ked on the 
chart, on the authority of Dr. Hayes, as existing in the 
entrance of Hayes Sound are, as originally represented 
by the present Admiral Inglefield, in reality joined ; the 
three capes named by the latter, nonh of Cape Sabine, 
are very prominent headlands, and readily sighted from a 
ship’s deck from any position north of Littleton Island. 
There is no sign of an inlet along the very slightly in- 
dented coast line between his Cape Camperdown and 
Cape Albert, His Princess Marie Bay is the inlet north 
of the land in the n Jddle of the sound, but wbetlier that 
be an island or a peninsula remains to be determined ; 
and his Cane Victoria is evidently one of the headlands 
on the present Grinnell Land. 

It is necessarily an unthankful office to find fault with 
our predecessors ; but navigators cannot be too careful 
how they rtmove (rom the chart names given by the 
original discoverers, merely because durii g a gale of wind 
a bearing or an estimated distance is a tnfle wrong ; and 
when the correct; r or improver is also himself consider- 
ably wrong, and in fact produces a more unreliable chart 
than the first one, he deserves blame. The names given 
to the headlands undoubtedly tiiscovered by Admiral 
Inglefield should not have been altered by Doctors Kane 
and Hayes, each of whom published very misleading 
delineations of the same coast. 

It is as yet uncertain whether Hayes Sound is a channel 
or not. The flood tide coming from the eastward, the 
apparent continuity of the western htUs, and the absence 
of berg pieces or heavy ice high up the sound, would lead 
to the supposition that it was cl-sed ; but considering the 
general configuration of the neighlK)uring land and the 
fact that the ebb or east i tinning tidal current was stronger 
than that during the flood— but this the westerly wind 
might have occasioned — and the luirnerous Esquimaux 
remains which are usually found in channels, there seems 
no reason why we may not reasonably expect the exist- j 
ence of a narrow opening leading to a western sea. 'I'be 
very decayed state of the ice would be the naiur.d result 
either from strong tidal currents in a long fiord or the 
increased strength of the ebb tide occasioned by an i 
set from the Polar Sea. 

On passing whai is called on the chait C. pe Victoria, 
Commander Markham landed to ascertain the state of 
the ice, but a very ihiek log and snowstorm coming on 
be was obliged to leturn. 'i'he ships were securt d to the 
fioe in Princess Marie opening which consisted of the last 
season’s ice which had not cleared out : it was very much 
decayed but sufficiently strong to prevent our forcir g our 
way through it — and in fact when pressing in with the 
flood time it became so compact that at one time the ship 
was in danger of being driven on shore. At high water 
it opened and we succeeded in cioxising the bay and 
securing the ships to the land ice in Franklin Pierce Bay 
on the southern shore of Grinnell Land. 

On the morning of August 9, after depositing a record 
in a small cmrn erected on a spur of the limestone hills, 
200 feet above the sea, on the west $ide of the bay, oi^e 
and a half miles ea&t from Cape Harrison, we gained 
three miles of easting ; but, being unable to round Cape 
Prescott, were compelled to make the ships fast to an ex- 
tensive fioe extending from that cape to Norman Lockyer 
Island, which stopped all further progress. Franklin 
Pierce Bay, which is about three miles broad and two and 
a half deep, and in which we found an unbroken smooth 
floe of one season’s ice, is protected from any heavy pres- 
sure by Norman Lockycr Island and the Walrus Shoal, 
situated one mile further to the eastward ; it is therefore 
a fit position for winter <|uartets. But, as far as we could 
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judge during our short slay, there is very little game pro- ; 
curable in the neighbourhood. The shoal was so named . 
in consequence of the numerous ancient remains of^ 
Esquimaux found on the island, who, by the number of | 
bones found lying about, had evidently subsisted princi- 
pally on these animals. At present this neighbourhood 
maybe considered ns the northern limit of their migra- 
tion, only a very few having been seen farther to the north. , 
I'he compai'atively slugs.Tishi tidal motion at the entrance ^ 
denotes that the coast lies out of the main run of the ; 
stream, and if so, Princess Marie opening will probably 
prove to be rnerdy a deep inlet. In the extended basin , 
of Smithes Sound the soulheily current and the tidal I 
streams run in a direct line between Cape Frazer and j 
Cape Isabella, producing eddies and accumulating the 
ice in any open water space on either side of that course. 

August being proverbially a calm month in the Arctic 
seas, and the western rnountaias i-rotecting the coast ; 
from winds blowing off the shore, the ice is inclined to 
hug the land, and, except during itrong westerly winds, a 
large amount of patience must- be exercised by any one 
striving to advance to the northward. The pack in the 
offing in the main channel consisted principally of old 
Hoes which did not clear out of the sound during the . 
previous season, mixed with light onc-scason ice, formed 
in Kennedy Channel and its numerous bays, and in Hail’s ' 
Basin. these w^ere scattered muncrous icebergs 

discharged from the Humboldt Glacier, and the few 
smaller ones on the eastern shores, and here and there a 
heavy blue- topped hummocky floe of ancient ice from 
the Arctic basin, but of unknown thickness. By the 
scarcity of iliese the main drift of the northern ice is 
apparently in some other direction. 

lluring the fortnight we were delayed in thi.s neigh- 
bourhood, in the middle of August and the height of 
the Arctic summer, a constant watch was kept on the 
pack, and as often as possible from high elevations, from 
w'hich wc Wire aide to distinguish even the shore, 

with its glacier and heavy barrier of fruiging iceboigs. 
Although small openings were seen occasionally. 1 arn 
satisfied that noith of Cape Sabine it was at no tirne 
I navigable 10 the .smallest extent, and ih/U any vos^el 
winch endeavoured lo force a passage through ».he midd* 
ice here, where it is drilling steadily towards an evt 
narrowing opening, as many h tve succtedcd in doing 
the nK>re open s< a of Baffin’s Bay, would decidedly be 
beset in the pack and be carried with it to the south- 
ward. 

We were delayed near Walrus Shoal for three days, 
unable to move more than a mile in any direction, until 
August 12, wlicn, ouring a calm, the ice set off shore 
with the ebb tide, and uUow’ed us without much trouble 
to sicarn past Cape Hawks, and between it and Washing- 
I ton Irving (or Sphinx) Islmd— a very conspicuous latid- 
i mark — but here the ice }neventcd any further movement, 

1 the flood tide closing in the channel by which we had 
advanced. A large depot of 3,600 rations of provisions 
was landt d on the nortnern side of Cape Schott, and a 
j notice of our progress deposited in a ca^rn on the summit 
of Washington Irving Island. Two cairns were found 
t there, but they cont-iined no document-, and wex*e much 
J too old to have been built by Dr. Hayes in i866, the only 
i time any traveller has journeyed pa-^t the po-*ittor*. 

I On the western shore of Dobbin Bay there is no shelter 
, obtairable, and the tides run with much greater rapidity 
‘ than off the coast farther to the westward. During the 
I next tbb tide, August 13, after blasting a pin-sage through 
a nec k of ice, 1 succeeded in conducting the ships to the 
. eastern shore, and docking them in an extensive flue four 
miles north-west of Cape Hilgard. A mile north of our 
po.sition was an island, having a channel half a mile 
broad between it and the eastern shore of the bay. 
named Prince Imperial Island The laud ice which had 
not broken out this scaion extended from the island in a 
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westerly direction across the bay. Several small icebergs 
were frozen in at the head of the hay, where there are 
some large discharging glaciers named after the Empress 
Eugenie. The land, as far as our explorations went, was 
very bare of game, and »ot well vegetated, A noe of 
last season’s ice was observed in the bays between Cape 
Hilgard and Cape Louis Napoleon, but oft each of those 
headlands the piled-up ice foot denoted very heavy recent 
pressure from the eastward. , , , , 

On the evening of August 15, after considerable labour, 
we succeeded in blasting and clearing away a barrier 
which separated the ships from a water channel leading 
beyond Cape Louis Napoleon, but so narrow was the 
channel that, notwithstanding the extreme care of Capt. 
Stephenson, the Discovery took the ground for a few 
minutes whilst steaming between the ice and the shallow 
shore. By 8 a.m. of the j6th we had advanced to within 
five miles of Cape Frazer, but here we again met with a 
block. Calm weather and spring tides caused much and 
constant movement in the ice, the main tendency being 
to drift to the southward at the rate of about five miles a 
day. 

The character of the pack had changed considerably, 
few icebergs were seen that were not aground, and the 
floes consisted principally of old hummocky pieces pressed 
together, of from r 3 to 20 feet in thickness, the surface 
being studded over with worn-down hummocks of a blue 
bottle-glass colour, which denotes great age. In such ice 
it was impossible to cut into dock on account of the time 
it would occupy, even had we been provided with saws 
of sufficient length. Our only possible safety lay in keep- 
ing close in shore of grounded icebergs, but in doing so 
the two ships were obliged to separate. The Alert secur- 
ing to one, and the Discovery forcing herself in between 
three smaller ones farther in shore, 

On the two following days, during which the ice con- 
tinued to drift to the southward and westward, the con- 
stant movement of the heavy floes, nipping together with 
great force, like the closing of a gigantic pair of scissors, 
between which, if once caught, the ships would have been 
instantaneously crushed, caused much anxiety, and j;eces- 
sitated constant watchfulness and much labour on the 
part of the officers and crew ; and all were much dis- 
tressed at losing three or four miles of the ground pre- 
viously gained. The rudders and screws were constantly 
being shipped and unshipped, the midship lioats were 
obliged to be turned inboard, on account of the ice 
touching their keels, and steam, when not in use, was 
always kept ready at twenty minutes’ notice. Beyond 
wrenching the rudder-head, no serious damage occurred. 
On the 19th, the highest spring tide, the ice nrar us 
became more open ; and from a high station on Mount 
Joy I saw that we could at least regain our lost station, 
and might get further north. Knowing that this was our 
last chance during the present tides, and until the strong 
westerly winds set in, and the pack having opened for 
the first time, I risked boring my way into the pack for 
two miles, and by doing so entered a channel round Cape 
Frazer which had long been considered as one of the 
most difficult milestones to pass on our passage north. 
By 9 P.M,, after a few hours’ delay during the flood tide 
which brought the ice inshore again, we were fairly in 
Kennedy Channel, secured to a floe off Cape J ohn Barrow ; 
only two days later in the year than when the Riwohde 
WHS blown out of winter-quarters at Meb ille Island, in 
1853, and whh a fortnight of the navi;able season still 
beiore us. Between Scoresby Bay and Dobbin Bay there 
is tio protection obtainable except inside grounded ico- 
bergs ; none of the shallow bays are deep enough to 
shelter a ship from the pressure of heavy ice. 

Soon after midnight the ice moved off shore, opening 
a passage, and again allowed us to proceed, the water 
spaces becoming more frequent and larger as we ad- 
vanced northward. Passing the mouth of a large bay j 


about ten miles deep, after making a very tortuous 
course through the ice and many narrow escapes of being 
driven to the southward again in the pack, we reached 
what we supposed to be Cape Collinson, the second of 
two capes to the north of the large bay, which must be 
intended to be represented on the chart as Scoresby Bay. 
But as Cape Frazer is placed eight miles and Scoresby 
Bay twenty miles too far north, and the rest of the 
western land very incorrectly delineated on the charts, it 
is difficult to say where we arrived, and yet for the pre- 
sent it is necessary for me to describe the advance of the 
expedition by reference to the published charts. 1 shall 
therefore continue to do so with an occasional necessary 
reference to our correct latitude. 

Between Cape Collinson and Cape McClintock, the 
north point of Scoresby Bay, is a slight indentation in 
the coast from half to three-quarters of a mile in depth, 
but affording no protection. North of Cape Collinson 
the land trends slightly to the westward, and about three 
miles north of the Cape turns sharp to the west, forming 
Richardson Bay, which is much deeper than represented, 
probably four miles broad and six deep. A heavy ice- 
berg firmly aground two miles from the land in the shal- 
low bay north of Cape Collinson, w'hich had evidently 
never moved this season, prevented a compact fioe from 
floating off shore. The same iceberg caught all the ice 
that streamed down the west coast and round Richardson 
Bay, guiding it out towards the south-east, away from 
Cape Collinson, off which, and between it and the iceberg, 
was navigable water, in this pool the two ships were 
secured, watching for an opportunity to get north, and 
during the forced delay employing our energies in trying, 
by blasting, to unlock the land ice from the berg, and 
let it drift south, with the hoj^e of releasing the ice to 
the northward ; but perhaps it is fortunate we did not 
succeed, as by doing so, if the ice in the offing had not 
opened at the same time, our principal protection might 
liave been lost, the iceberg itself being too small to form 
a pool under its lec sufficiently large for both ships, even 
had it been for one. A depot of provisions was landed at 
Cape Collinson for our future travellers bound to the 
southward along the coast. I'he current was observed to 
run with greater rapidity to the southward than in the 
broader part of Smith’s Sound, During each flood-tide 
j about five mile:> of ice drifted past us ; for four hours of 
the ebb it remained stationary ; thus about ten miles of 
ice drifted south daily, adding to the accumulation in the 
basin of Smith’s Sound, unless, as is probable, it is 
carried as quickly into Baffin’s Bay through the southern 
entrance. On the north side of each point on this shore 
the ice^had piled up a walMike barrier from 20 to 30 feet 
high, but elsewhere there was not muen display of pressure. 

On the morning of August 21, the waier channels in 
the middle of the straits looking very inviting, we made :i 
start at the top of high water, but were led by the ice so 
much out from the land that 1 returned to our friendly 
protecting fioe and iceberg until the next tide, first en- 
deavouring to clear the nip of one against the other by 
ramming ; but finding that it would cost too much in coal 
and shake of the ship to clear it confpletely, and too much 
powder to blast it away, 1 gave up the attempt, atler con- 
sultation with Capt. Stephenson, and considering that the 
constant open channels in the oiffing denoted marc water 
farther off. The two ships started again at 9 P.M., just 
before low water, and after a troublesome passage through 
about three miles of close heavy fioe pieces, we passed 
into open leads of water, extending to the north-east up 
the straits. A bitter northerly wind, accompanied with 
mist and snow, freshening at the same time, carried the 
ice with great rapidity to the southward, and obliged us 
to beat to windward under steam and fore and aft sails, 
tacking frequently to avoid the heaviest streams of ice. 
After this snowstorm the land remained covered with 
snow for the season. 
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By noon of the 22nd, after buffetinjr against a strong 
breeie, we succeeded in weathering the northern head- 
land of the largest bay on the west coast, named on the 
latest charts Carl Ritter Bay, but agreeing by latitude and 
relative position with the neighbouring land on the north 
part of Richardson Bay. In this part of the channel 
there was very little ice, but three or four miles further 
north a heavy pack extended across towards Crozicr 
Island, and obliged us to proceed in that direction. In 
the evening, the wind lulling, I took in the fore and aft 
sails, and steered through the most open channels to the 
northward, passing to the westward of Franklin Island, 
and at midnight we were abeam of Hans Island* with pei- 
fectly clear water between us and the eastern land ; but 
streams of ice prevented our approaching the western 
shore. No deep inlet answering to the Carl Ritter Bay of 
the charts exists in its given latitude. Steaming to the 
northward, I endeavoured to close the western shore 
south of Cape Cracroft, but the icc prevented our doing 
so, and forced me to bear up to the eastward for Cape 
Br)ant, passing which I found the pack extending across 
from Cape Morton and Joe Island to Cape Lieber, with a 
south-westerly wind constantly adding to it by driving 
more ice to the northward through Kennedy Channel, 
The Discovery then landed a depot of 240 rations at 
Cape Morton for use of any travelling party exploring 
Petermann Fiord, and the ships beat back to Bessels Bay, 
in the entrance of which we obtained a sheltered anchorage 
to the north of Hannah Island. 

On the 24th, the south-west wind still continuing, which 
I knew would open the ice on the western shore of H all’s 
Basin, I ascended Cape Morton. At an altitude of 2,000 
feet it was perfectly calm, with a clear sky. The prominent 
capes of the channel were clearly visible— Cape Union | 
seventy miles distant, and Cape Sumner fifty miles, the | 
one locking in beyond the other to within hve degrees. 
All the west coast of Kennedy Channel, up to Cape 
Lieber and Lady Franklin Sound, was clear of ice, with 
navigable water through the ice streams in the middle of 
the channel far to the northward. From Joe Island to 
the north, and east to Polaris Bay, the icc was clearly 
packed, but between Cape Lupton and Beechey was more 
open. Hurrying to the boat the ships were signalled to 
get under way, and we ran quickly to the northward 
across the channel under sail. Five miles north of Cape 
Lieber the pack obliged me to enter Lady Franklin Sound, 
on the northern shore of which an indentation in the land 
gave piotnise of protection. On a nearer approach wo 
discovered a large and well-protected harbour inside an 
island immediately west of Cape Bellot, against wiiichthe 
pack ice of the channel rested. Here the ships were 
seaired close to the shore on the morning of August 25. 

On entering the harbour we had the satisfaction of 
sighting a herd of nine musk-oxen, all of which were 
killed ; our joy at the good luck of the sportsmen and 
ourselves being greatly increased by the news that the 
vegetation was considerably richer than that of any pari 
of the coast visited by us north of Port Foulke, the 
Elysium of the Arctic regions. Finding that the harbour 
was suitable in every^way for winter quarters, and the 
abundance of the spare Arctic vegetation in the neigh- 
bourhood giving every promise of game being procurable 
I here decided to leave the Discovery^ and to push forward 
with the Alert alone. 

Owing to our high northern position, although the sun 
was still above the horizon at midnight, its altitude at 
noon was too low to affect the temperature much, conse- 
quently, after August 20 the temperature of the air re- 
mained steadily below freezing point for the winter, and 
the young ice was forming at midday much earlier tlum 
hdoes in more southern latitudes. Notwithstanding this, 
Arctic navigation depends so much upon the wind, that I 
considered that the transient^ Arctic season of twenty days’ 
duration was still at its height. The ice in Robeson 


[JVov. 9, 1876 

Channel was well brokun up, moving up and down the 
strait with the change of tide, and only wailing for a wind 
to open a passage along shore. 

Having strengthened my crew by embarking Lieut 
Wyatt Rawson and seven men belonging io ihG Discovery ^ 
forming one travelling sledge party, on the morning of 
Augirst 26 the two ships forming the expedition, the 
ofiicers and crews of which had worked so harmoniously 
and successfully together, separated ; those embarking in 
one, if the published charts and the statements of our 
predecessors proved correct, having the cheering feelings 
of in all human probability successiully completing the 
chief task assigned us, but the others, although elated at 
Uie prospects of their comrades and partaking generally 
in the inspiriting feelings, having a desperate tight to 
conquer the sensation of being left behind to play what 
tbv7 could not but consider a secondary part in the 
general programme. 

On arriving at the entrance of the harbour the main 
pad: was found to have closed in agiinst the shore and 
completely filled up Lady Franklin Sound, some small 
floes streaming rapidly into Discovery Bay. In endea- 
vouring to keep the ship clear of these, she touched 
the ground at tlie top of high water and hung there for 
hall an hour, when, fortunately, by lowering the boats 
and lightening the ship a little, she floated agiin without 
damage. During the afternoon, at low water, the pack, 
which, apparently uninduenced by vvind, had been moving 
to the south vvard the whole day, but fistest during the 
riood tide, drifted slightly off the land. Immediate ad- 
vantage was taken of the welcome opening which enabled 
us to proceed north, but on reaching Point Murchison, 
the pack extending completely across the strait, prevented 
all farther progress ; there was therefore nothing for it 
but to return to “ Dis^covery Harbour,” where the ship 
was again secured at the entrance ready to advance at 
the fust opportunity. 

On the 27th we experienced very light north-east wdnds. 
The ice in the channel continued to move to the south- 
ward, except during the height of the ebb tide, when it 
was cither stationary or set slowly northward, but not 
sufficiently so to open a uavii^able passage, although just 
before high water it appeared so ready to move that I 
was induced to recall the skating parties to the ship and 
keep the steam up. On the 2tSth the ice was decidedly 
more open, and we were just about to move at ii A.M., 
the commencement of the north running tide, when a 
thick fog enveloped us, and, hiding everyth ng at more 
than twvnty yards distance, eliectually prevented our 
moving. Later in the afternoon it cleared off, but it was 
now low waltr, and on trying to move the ship I found 
that, although artoat, she w^as within a basin, surrounded 
on all sides by a raised embankment of mud, so, wdth the 
tantalising prospect of an open channel before us, we were 
forced to remain until the' rising water enabled the 
lightened ship to pass over the obstacle. Hoisting up the 
boats and signalling a final good-bye ” to the Discovery^ 
we succeeded in advancing to within a mile of Cape 
Beechey, fifteen miles north-east of Discovery Biy, when, 
in a tussle with a he ivy floe-piece, the rudder-head— 
which had been badly sprung some clays btfore — became 
so injured that the rudder was nearly useless j at the same 
time the pack was sighted pressing tight in against the cape 
on the northern side ; I therefore secured the ship inside 
some grounded ice and shifted the rudder. While waiting 
at this part of the coast the sportsmen were fortunate 
enough to capture three more musk-oxen, a very welcome 
addition to our supply of fresh meat. 

On the 29th the pack remained closed in to the north- 
ward of Cape Beechey until noon, when, at about the time 
of high water, from the summit of the cape, I observed it 
opening. The ship was immediately signalled to advance, 
and, picking up my boat on the way, we succeeded in 
reaching Lincoln Bay* but not without having to fun an 
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excitinfJT atifl rather anxious neck-and*neck race with a 
heavy floe, which setting in towards the beetling pre- 
cipitous cliffs of Cape Frederick VIh, forming the south 
point of the bay, threatened to prevent our progress. At 
the entrance of Lincoln Bay, which otherwise is much 
exposed, some very heavy floe-bergs were aground on a 
bank, and they must to a great extent keep hea\7 ice from 
forcing its way into the bay during a south-easterly wind, 
in which direction the bay is perfectly open. The head 
of the bay, which appeared from the distance to be well 
vegetated, was filled with pack ice consisting of numerous 
small floe pieces less than a quarter of a mile in diameter, 
intermixed with rubble,” or ‘‘boulder” ice, now all 
cemented so firmly together with this season’s frost that 
we had great difficulty in clearing away a dock for the 
ship. 

On the 30th a c 1 cp 6 t of provisions of 1,000 rations, for 
the use of travelling parties, was landed on the north 
shore of the bay. Soon after high water, the ice having 
opened out considerably, we proceeded to the northward ; 
but, in doing so, some large floe pieces of unusually heavy 
ice obliged me, much to my regret, to stand out some 
thiee niiies from the land, thereby risking the ship being 
beset in the pack which I was mOi^t anxious and careful to 
avoid happening. On all occa.sions of viewing the ice in 
Robeson Channel, since it was first seen from Cape 
Morion, I had invariably noticed lanes of water streirhing 
south-east and north-west across the channel from about 
Cape Lupton on the Greenland shore, to Cape Frederick 
V''!!. on the wCsSt side, due probably to this being the 
narrovi est part or neck of the channel, and the ice jamming 
across the narrowing space north and south of it, accord 
ing to the direction of pressure. Consequently, when at 
3 }».M. the ice prevented any farther advance, observing 
many pools of water near us, and having tw'o hours of the 
north- running tide favoincd by a light air still clue, instead 
of returning to the .safety of Lincoln Bay, 1 wailed at the 
edge of the pack, in the hope of its opening. But in this 
1 w»as disappointed, for at 4 P.M., having just sufficient 
warning to enable me to pick out the safcst-looking place 
near us, that i.s, to get as far away as jiossible from the 
heavy ice, it completely encircled the ship, and she wms 
hopelessly beset in a very heavy pack, consisting cf old 
floes of So feet in thickness, and from one to four miles 
in diameter, the intervals between ihun filled wiili broken- 
up ice of all sizes, from the blue-ice rounded hummoi.ks 
which wt re s» fficienily high above the water-line to lift 
the quarUr boats bodily as they passed underneath, whil st 
grinaing their way along the ship’s side, down to the 
smaller pieces which the previous nipping together of the 
heavy floes had rounded and polished like the boulders 
and pebbles in a rapid river. Intermixed with the pack, 
fortunately for us, was a vast collection of soft pats of 
sludge-ice formed during the last snowfall : this, if 
squeezed together before it is properly hardened into ice, 
forms into plate-likc masses with raised edges, each piece, 
whenever moved, assisting to round its neighbour. 

Since meeting the ice off Cape Sabine 1 had noticed a 
gradual but considerable change taking place in the 
appeal ance and formation of the floes. The heaviest 
that we lit hi encounitrt'd were not more than eight or ten 
iect^ in thickness. Off Cape Frazer were a few more 
ancient pieces, estimated at the time as being twenty feet 
thick, but we now know that that was far shoit of the 
correct measure. But up to the present time, when the 
main pack consisted of heavy ice, 1 had faded to realize 
that, instead of approaching a region favoured with open 
water and a warm chmate, we were gradually nearing a 
sea where the ice was of a totally different formation to 
what we had ever before experienced, and that few^ Arctic 
navigators had mcr, and only one battled with f.urcess- 
fully I that in reality we must be appioaching the same 
sea which gives birth to the ice met with on the coast of 
America by Collinson and McClure, and which the latter j 


in 1851, succeeded in navigating through in a sailing 
vessel for upwards of 100 miles, during his memorable 
and perilous passage along the north-west coast of Banks 
Land, from Prince Alfred Cape to the Bay of Mercy, but 
there sealed up his ship for ever ; which Sir Edward 
Parry met with in the same channel in 1820, but with the 
more difficult task before him of navigating against stream 
and prevailing wind, was forced to own conquered even 
him and his experienced companions *, which, passing on- 
wards to the eastwaid down McClintock Channel, beset, 
and never afterwards released, the Eredi/ssind Terror under 
Sir John Franklin and Captain Crozicr ; and which, inter- 
mixed wfilli light Spitzbergen ice, is constantly streaming 
to the southward along the eastern shore of Greenland, 
and tlure destroyed the Hansa of the German Arctic 
Expedition. 

As our only hope of pushing north against the general 
set of the current, to say nothing of the extreme hazard 
of remaining in such a pack, consisted in regaining the 
shore, both boilers were lighted and full steam kept 
I ready, in order to take immediate advantage of any 
I opportunity that might occur. During the night, at the 
top of high water, the pack, which previously had been 
drifiing in a compact body to the southward, eased a 
little near the edge of the large and deep floating floes, 
in consequence of a difftrence in the force of the suiface 
and under- current ; but before we w^erc able to clear away 
a space of water at the stern sufficiently large to enable 
the rudder to be shipjied, the icc closed, and obliged us to 
dismantle again. At the full height of the tbb current 
’ the pack again tried its best to open, but with the same 
result. 

Fully expecting a change at low w*atcr, with much 
labour a working space was cleared under the stern, but 
owing to the spare rudder being very badly balanced we 
nearly lost our opportunity. At last, with the same momen- 
tary slacking of the ice pressure as occurred at the top of 
higli water, with a greater pressure of steam than had 
bet-n exerted even during the official steam trial, the ship 
commenced to move ; when, by advancing and retreating, 

I a w'nter space was gradually formed in which the ship 
j could gain momentum, and at last we pushed our way 
f bodily into icc not quite so close, and succeeded most 
I providentially in reaching the shore in Lincoln Bay. Had 
I we been delayed another five minutes the ship would 
have Ixen caught in the pack during the heavy gale 
which set in from the south-west the same evening, and 
continued for two days ; and which, in fact, by forcing 
the pad; to the north-east, out of the Kobesen Channel, 
j enabled the ship to pass Cape Union without any trouble. 

During the late stiuggle, as well as on many previous 
occar-ions, it was noticeable how I’utile the efforts of the 
crew wn:re to clear away the ice on the bow or quarter 
which impeded the movement of the ship, compared to 
the enormous pow'cr exerted by the ship when able to 
ram her way between the pieces even at ordinary speed. 
Thus fett'arners are enabled to penetrate through a broken- 
up pack which the old voyagers, with their sailing vessels, 
necessarily deemed impassable. At the same time there 
is a limit to the risks which are advisable to be run ; no 
ship has yet been built which could withstand a real 
nip between two pieces of heavy icc. 

On the aiternonn of August 31, shortly after the ship 
was secured in her Ibnnerposition to the firm ice in Lincoln 
Bay, the wind gradually freshened from llic south-west, 
blowing slightly off the land, accompanied with a snow- 
storm and a threatening appearance of the weather. So 
far as we could d'stinguish through the snow, the main 
pack was driven by the gale to the northward up the 
ebanneb but knowing that it would take some hours to 
produce a navigable passage past Cape Union, I waited 
until the morning of September i, when with steam 
at hand ready if requisite, we passed up the straits, 
tunning before a strong gale 9 i knots an hour, between 
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the western shore and the pack, which was driving but its constant motion to the eastward kept it tight in 
quickly to the northward, at about three miles distance against Point Sheridan and cut us off from all chance of 
from the land. By noon, having carried Her Majesty's advancing. I was much struck at the time by the per- 
ship into latitude 82® 24' N., a higher latitude than any tinacity with which the pack kept its ground during this 
vessel had ever before attained, the ensign was hoined at severe gale, and could not help fearing that there would 
the peak. On hauling to the westward at the noithern be little chance of its opening out sufHcienlly to allow us 
entrance of Robeson Channel, we lost the wind under to advance much farther this year ; but knowing well the 
the lee of the land, and were obliged to furl sails and occasional inexplicable uncertainty in its movements we 
proceed under steam ; at the same time the breadth of still hoped for the best. 

the navigable water channel was much contracted, until On the morning of September 2 the wind suddenly 
off Cape Sheridan the ice was observed to be touching shi/ted from south-west to north-west, bringing the pack 
the shore. rapidly in towards the land, and causing the ship to swing 

In Robeson Channel proper, except where the clilTs rise broadside on to the heavy stranded ice ; fortunately, the 
precipitously from the sea, and afford no ledge or step on barometer having indicated the probability of a change 
which the ice can lodge, the shore line is fronted at a few occurring, steam had been kept ready, and after a con- 
paces distance by a nearly continuous ragged -topped ice siderable amount of manoeuvring the anchor was weighed, 
wall from fifteen to thirty-five feet high. It is broken only Our protected dock was so small, and the entrance to it 
opposite the larger ravines, where the soil carried down so narrow and encumbered with ice, that it was with 
by the summer flood has, by accumulating:, shallowed the extreme difficulty, much labour, and no trifling expense in 
water sufficiently to catch up the drifting ice as it passes, broken hawsers, that the ship was hauled in stern fore- 
and form a line of more isolated ice hummocks. Here most, with the united force of the wind and flood tide 
the continuity of the ice wall is occasionally broken. But pressing at right angles to the coarse. It was a nice 
on leaving Robeson Channel, immediately the land trends question whether the "ice or the ship would be in first, 
to the westward, the coast line loses its steep character, j and my anxiety was much relieved when, as the \vholc 
and the heavy ice is stranded at a distance of 100 to 200 | northern pack reached the outivide of our friendly floe- 
yards from the shore, forming a fringe of detached masses bergs, I saw the ship’s bow swing clear inside into safely, 
of ice from 20 feet to upwards of 60 feet in height above and the pack, instead of doing us an injury, considerably 
water, aground in from eight to twelve fathoms water, and strengthen our protecting outwork by forcing new pieces 
except where the coast is shallow extending close into the on shoie ; at the same time, we could* not help foreseeing 
beach line. The average measurement of the ice in that by so doing our chance of advancing when we wished 
thickness as it floated is 80 feet, and it always breaks was proportionately lessened. The danger we had so 
from the salt water floe of which it originally formed a \ narrowly escaped from was forcibly represented to us all, 
part in pieces of slightly greater dimensions in horizontal j as the pack, with irresistible force, swept past us to the 
measurements. On finding the ice close in at Cape | eastward at the rale of a mile an hour, and constantly 
Sheridan, having made good 25 miles of northing since j added to the accumulated masses outside, 
leaving Lincoln Bay in the morning, my only alternative | The projecting point of a heavy floe would first ground 
was to secure the ship inside this protecting barrier of ice, in from ten to twelve fiithoms of water j then the outer 
where she was accordingly placed during the afternoon, mass, continuing its course, unable to stop its progress, 
and a depot of provisions of 2,000 rations established for wouicl tear itself away from its cast-olf portion. The 
the use of travelling parties. The weather remained thick j pressure, however, still continuing, the severed piece w'as 
until the evening, when I obtained a good view from a forced, and frequently by the parent mass itself, up the 
station about 300 feet above the sea level. The coast line steeply inclined shore, rising slowdy and majestically out 
continued to the north-west for about thirty miles, form- of the ^vater 10 or j 2 leet above its old line of flotation, 
ing a large bay bounded by the United States' range of and remaining usually nearly upright. The motion was i‘,JV 
mountains— Mounts Marie and Julia and Cape Joseph entirely different to that produced w»hen two ordinary 
Henry, named by the late Capt. Hall, are so conspicuous floes some 4 or 6 feet thick met together ; then, the 
that it w'as impossible to mistake their identity although broken edges of the two pieces of ice, each striving for 
more than thirty degrees out in bearing on the chart. No the mastery, are readily iipheaved and continually fall 
land was to be seen to the northward although our w'ishes over with a noisy crash. Here, the euormous pressure, 
leading to the thought, wc still hoped that the heavy raising ]>icces, frequently 30,000 tons in weight, in com- 
clouds in that direction might hide it from our view. But paralive silence, displays itself with becoming solemnity 
considering the character and movement of the ice I was and grandeur. What occurs when two So fooi floes meet 
reluctantly forced to admit that it gave convincing proof we cannot say ; but the result, as far as a ship is con- V7 
that none existed within a reasonable distance, and that ccineJ, floating as the ice does higher out of the watex 
we bad arrived on the shore of the Arctic Ocean finding than herself, would be much the same as the closing 
it exactly the opposite to an “ Open Polar Sea.” The together of the two sides of a dry dock on the confined 
pack ice extended close in to Cape Sheridan and the ve.ssel. 

shore to the westward of it, a pool of water being noticed For the next three days we experienced light westerly 
on the east or Ice side of each projecting point in the bay winds ; the ice remained close in to the coast, moving 
which the intervening. ice effectually prevented our think- generally to the south-eastward, but occasionally stopping 
ing of reaching. To the eastward the channel by which and closing up towards the norlb-u est during the ebb 
we had advanced was completely blocked by the return tide. During the flood, pools of water, half a mile long 
of the ice, and the ship, although fairly protected, was by a quarter broad, frequently formed on the south-east 
thoroughly embayed by the pack. The last snowfall had side of the larger floes, but they were always completely 
covered the land completely to a depth of from 6 to 12 isolated from each other by several miles of heavy ice. 
inches and the low sloping hills formed anything but a Although a few large floes could be distinguished m the 
chcerin^^ landscape. oflbig, the pack within five miles of the land usually con- 

During the night the wind again freshened considerably sisted of floes of less than a mile in diameter, with a very 
from the south-west, and in a squall carried away the large proportion of rubble ice evidently broken off the 
hawsers by which we were secured and obliged me to kt large floes as they forced their way past the points of 
go a bower anchor; this falling on gravel did not bring land to the north-west of us, the whole forming as rough 
the ship up until she had drifted half a cable’s length out- a road for sledge travelling as could well be imagined, 
side the barrier of floe-bergs" Irom which the pack was At this period, although all regular navigation was cvi- 
blowly retreating towards the north-east. The gale con- dently at an end, I was naturally most anxious to move 
tinned all nivht and drove the pack two miles off shore, the ship from her exposed position before the setting in 
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of winter, but the quickly advancing season warned me 
that no movement should be made without a reasonable 
probability of attaining a sheltered position. Accommgly, 
Commander Albert Hastings Markbarn and Lieut. Pelham 
Aldrich started on September 5 to look at a bay seen 
from our hill station about eight miles distant us to 
the westward. They reported that it was a well-sheltered 
harbour, thickly coated with this season $ ice, but that 
the continuous wall formed by the grounded floe- bergs 
across the entrance to it would effectually prevent our 

entering. , . . , 

After this report, with the temperature remaining steady 
between + 20" i^nd + lo®, and the barrier of grounded 
ice, which, although protecting, effectually imprisoned us, 
having increased in breadth to seaward for 200 yards, I 
each heavy piece being compactly cemented in amongst 
its neighbours by the lighter broken up rubble ice, which 
was carried in by the tidal current, and frozen into posi- 
tion by the low temperature, I decided to commence 
landing such provisions and stores as were hampering 
the decks of the ship, and which would not be required 
during the winter, should we fortunately be able to move 
into safer quarters. 

On September 6, 7, and 8, we experienced a heavy fall 
of snow, which, bearing down the young ice by its accu- 
mulated weight, allowed the water to percolate upwards, 
and render the floe very wet and unfavourable for travel- 
ling on. But not expecting any decided movement of the 
ice during the neap tides, and having secured the ship 
with a bower anchor and cable to the shore, and landed 
an ample depot for the support of any travelling party in 
the event of accident to the ship, which at the time did 
not appear improbable, Lieut. Pelham Aldrich, accom- 
panied by Capt. Feilden, R.A., and Dr. Edward L. Moss, 
started on a pioneering journey towards the north, and 
Lieut. Wyatt Rawson towards the south. The latter 
returned after two days^ absence, having found the cape 
three miles from the ship, forming the entrance to 
Robeson Channel, impassable by land, on account of the 
steepness of the cliffs ; and by sea, in consequence of the 
continual movement of the broken pack, which prevented 
him venturing on it, even with a boat. Lieut. Aldrich’s 
party returned after an absence of four days. He had 
succeeded in establishing a dep6t of j>rovisions, and ex- 
ploring the coast line for a distance of twenty miles to the 
north-west. The travelling was found to be unusually 
heavy, owing to the very rough state of the ice, and the 
deep snow, with its sticky wet foundation of sludge ; 
indeed, so bad was it that although only laden with half 
weights, all three sled^jes broke down. The young ice in 
the few patches met with was too wcvak and treacherous 
to admit of heavy sledg s journeying over it ; one sledge 
broke through, and was only recovered with much diffi- 
culty. 

On September 10 a westerly wind blowing off shore, 
force 4, combined with the ebb tidt*, opened for the first 
time since our arrival here, a narrow channel between the 
pounded ice and the pack extending for half a mile 
beyond Cape Sheridan, but trending out to seaward. On 
the luh, the same wind continuing, the channel widened 
out until it was a mile broad, and extended for iix miles 
to the westward, ending two miles distant from the shore. 
As this offered an opportunity of advancing a laige depot 
of travelling provisions and boats by water, Commander 
Markham started with a strong party, having first to 
launch the boats across the heavier barrier of ice within 
Which the .ship was sealed up, apparently frozen in for the 
season. 

The sky being fairly clear, this was the first day on 
which we were able to pronounce decidedly concerning 
the northern land reported to exist by the Poiaris. After 
a constant watch, and carefully noting the movement of 
the darkened patches, 1 was now ^ith much reluctance 
forced to admit that no land existed to the northward for 


a very considerable distance. As seen through the light 
haze the dark reflection of the sky above the detached 
pools of water in the offing, in strong contrast by the side 
of the light reflected from the close ice, which in a great 
measure is similar to the bright glare reflected from a 
large sand flat, creates a very decided appearance of land 
when there is a mirage ; indeed, sufficiently so as to 
deceive many of us when so anxiously expecting and 
hoping to see it. Wc, therefore, cease to wondtr at the 
casual look-out men from the Polaris being mistaken, 
but the more experienced on board should not have 
allowed themselves to be so readily misled. 

During the 13th and 14th the wind from the south- 
west gradually freshened, until on the latter day it was 
blowing a very strong gale, force 10 in the squalls, and 
evidently extending over the whole extent of Kennedy 
Channel ; for the swell from the open water which it had 
produced on the weather shore extended round Capo 
Rawson, and reaching our position broke up all the light 
ice formed this season, and drove it out to sea, the largo 
grounded floe-bergs alone remaining, with clear passages 
between them, through which we could hive readily 
passed if requisite ; but the main pack to the westward, 
although the channel leading to seaward had extended 
to between ten and twelve miles distance from us, still 
remained fast to the shore at a distance of about six miles 
from the ship. 

Tlie ship was secured by a bower cable, stern to the 
shore, one side resting against a large floc-berg, and 
bumping slightly against it with the swell. During the 
evening it was blowing furiously, with a blinding snow- 
drift, and whilst 1 was thinking of the uncomfortable slate 
of the travellers in the tents in such a gale, I observed 
Commander Markham arrive abreast the ship. Although 
we were within 120 yards of the shore, it was only by 
double manning the oars of the cutter that during an 
opportune lull I was able to establish a hauling line 
between the ship and the shore, and so communicate with 
him ; when it appeared that, having one man disabled 
from exhaustion, he had decided to push on for the ship 
to obtain assistance. With the help of the fresh men 
forming the cutter’s crew, Capt. M^irkham and myself 
had the satisfaction of seeing the sledge party all on 
board before midnight, and the frozen man’s life saved ; 
but the sledge crew, who had so gallantly faced the 
storm, were all much exhausted, and in fact did not 
recover themselves for several days. 

On the morning of the 15th the wind lulled consider- 
ably, and the remainder of Commander Markham’s party, 
under the command of Lieut Parr, returned, having 
passed anything but a pleasant time in their tents daring 
the gale. On ascending our look-out hill I observed that 
the ice to the westward between the land and the channel 
in the pack had driu^ed to seaward, leaving a clear road 
by which we could advance to a place of shelter. Making 
a signal to the ship, steam was immediately got ready and 
the rudder shipped, but on lowering the screw we found 
it impossible to enter th2 shaft. Whilst raising it again 
to dear away the ice, a very thick snowstorm came on 
with a blinding mist, which, hiding ev’erything from view, 
prevented our moving. Before midnight the storm was 
blowing as furiously as ever. 

On the morning of the i6th, the gale still keeping the 
main pack clear of the shore, the weather cleared again, 
and another attempt was made to ship the screw, but 
without success, on account of the accumulated ice. 
While endeavouring to clear it the wind gradually shifted 
round to the north-west, and we had the mortification of 
seeing the pack rapidly nearing the land. By 2 p . m . it 
had reached the shore ice, and effectually dosed us in for 
the winter. It never left the shore to the north-westward 
of our position afterwards, although a large space of dear 
water remained to the eastward between us and Robeson 
Cha‘ nel, so long as the wind lasted from the eastward. 
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I may here add that on cxamiuing the coast- line after- 
wards, both during the autumn and the following spring, 

I am firmly persuaded that our forced detention during 
the late gale was most providential. There was no bay 
on the coast open enough to receive the ship, and the ice 
at the entrance of each was far too thick for us to cut 
or force our way through before the main pack had 
closed in. 

Off the open coast where we were forced to pass our 
winter, the heavy nature of the ice constituted our safety; 
grounding in twelve fathoms, it was impossible that it 
could hurt the ship. At first I was rather anxious lest 
any lighter ice might be forced in, and that then the ship 
might be driv^en by it on shore, but as time advanced 
and nothing but icc of the same thick character made its 
appearance, 1 became more reconciled to our po^itIon. 

It ultimately proved to be the best sheltered position on 
the coast from which a ready means of retreat w«is likely 
to be offered. In all other parts, the beach, either by 
being too steep, allowed the heavy ice to force its way 
close up on to the shore, or where shallower, left a suf- 
ficiently large space of water in which smaller and more 
dangerous ice-hiocks were able to drift about before they 
giounded in about the same de[ah of water as that in 
which the ship floated. 

During the following week p.nparations were made for 
the autumn sledging, each mar) being fully emplo> ed fitting 
his travelling clothing and preparing the equipment of 
the skdges. As soon as thr shore ice was sufficiently 
strong, Commander A. H. Markham, with Lieutenants A. 
A. C. Parr and W. H. May under his ordtrs, started on 
September 25 with three sledges to establish a depot of 
provisions as far in advance to the north-westward as 
possible. Lieut P. Aldrich left four days previously with 
two lightl>*equipped dog sledges to pioneer the road 
round Cape Joseph Henry for tire larger parly. He re- 
turned on board on October 5, after an absence of thir- 
teen da>s, having been accomi)anied by Ad im Ayles, 
A.B. On SepUrnber 27, from the summit of a mountain 
2,000 feet high, simated in lat. 82^ 48' N., somewhat 
further north than the most northern latitude attained by 
our gallant predecessor, Sir Edward Parry, in liis cele- 
brated boat journey towards the North Pole, he discovered 
land extending to the north-westward for a clistanc.e of 
sixty miles to lat. 83° 7', with lofty mountair.s in the inte- 
iior to the southward. No land was sighted to the 
northward. 

On October 14, two days after the sun had left us for 
Its long winter’s absence, Commander Markham^s partv 
returned after a jc.urney of idiicteen days, having, with 
very severe labour, succeeded in placing a depot of pro- 
visions in lat 82® 44' N,, and m tracing the coa^t-hne 
nearly two ivdlcs further noith, thus reaching the exact 
latitude attained by Sir Edward PaiTy. Being anxious 
to inform Capt Stej>henson of our position, and the good 
prospects before his travelling parties in the following 
spring in exploring the north-west coast of Greenland, I 
despatched Lieut. Rawson again to attempt to open com- 
munication between the two vessels, although I had 
grave doubts of his succeeding, Pie was absent from 
October 2 to October 12, returning unsuccessful on the 
latter day, having found his road again stopped by unsafe 
ice within a distance of nine miles of the ship. The 
broken masses of pressed-up ice resting against the cliffs, 
in many places more than 30 feet high, and the accumu- 
lated deep snow-drifts in the valleys caused very laborious 
and slow travelling. 

During these autumn sledging journeys, with the tem- 
perature ranging between 15*^ above and 22'’ below icro, 
the heavy labour, hardships, and discomforts inseparable 
from Arctic travelling, caused by the wet soft snow, weak 
icc, and water spaces, which obliged the sledges to be 
dragged over the hills, combined with constant strong 
winds and misty weather, were, if anything, much greater 


than those usually experienced. Out of the northern 
party of twenty-one men and three officers, no less than 
sevtn men and one officer returned to the ship bad y 
frostbitten, three of these so severely as to render ampu- 
tation necessary, the patients being confined to their beds 
for the greater part of the winter. 

The sledges with their cargoes on four occasions broKe 
through the ice, and individual men frequ« ntly ; V>iit 
these, becoming wet through, wet c made to change ih ir 
clothing, and so escaped any bad consequence s. Ti e 
frost-bites are to be attributed tntircly to the wet sltid^ y 
state of some of the ice that had to be crossed. It so 
happened that heavy snow fell on twelve consecutive 
days, forming a layer of lightly compressed snow at least 
2 ftet thick, which in the snow-drifts collected into ridges 
more than double that depth. The thin ice, not being 
sufficiently strong to support this additional weight, 
b( came borne down and allowed the water to ooze 
through. This being protected from the cold temperature 
of the air by its blankct-likc covering, icmaincd unfrozen, 
although the temperau«re was upwards of 40' below the 
freezing-point ; consequently whenever the travellers, in- 
experienced as they were at the time, were forced to drag 
their sledges over a road of this nature, their feet became 
wet and afterwards frost bitten a considerable time before 
they discovered it (when the tent was pitched in the 
evening), by which time the iniKchicf had attaiiud such 
an advanced stage as to defy all lestoiation of the cirm- 
lation. The tent equipment became so saturated with 
Irozen moisture that on arrival on bi>ard it wx*igbed mo c 
than double what it did when dry before starting ; and 
so anxious weie all to escape another sleepless night in 
the siiffiy frozen blanket bags, that on the last day a 
forced march was made by the northern party through 
the heavy snow to the ship, in which the powers f f endur- 
ance of all engaged were tried to the utmost. All the 
traveller.s returned m wonderful spirits and full of pluck. 
Nothing could exceed the determined perseverance with 
which each obstacle to the advance of the paity was 
overcome, or the cheerfulness with which each made light 
of the numerous unavoidable hardsLips they bad umier- 
gone The sledgts proved to be too rigid ; the uprights 
breaking necessitated frequent stoppages for repairs ; but 
by taking out the metal pins connecting ihem to the upper 
bearers, and depending upon the hide lashings, they after- 
wards stood the unusually heavy work admirably. 

On no one day while the northern party were travelling 
this season could they have obtained snow of sufficient 
consistency to enable them to build snow houses foi 
shelter by night. Lieut Rawson, finding harder snow ir 
the soutliei-n ravines, was able to construct a snow housi 
on one occasion. The advantageous results of the autumr 
travelling, in addition to the advance of provisions fo; 
f^uture use, were, first, a considerable gain in experienci 
in Arctic sledging, and secondly, by our greater goot 
fortune in finding continuous land over or near whic! 
to travel, we succeeded in wresting from Sir Edwart 
Parry and his companions their gallantly-achieved dis 
unction of having advanced the British flag to the highes 
northern latitude. 1 have grouped the names of bimsel 
and his followers together on the chart in the latitude t 
which they attained in 1827. On the return of the tra 
veiling parties, the sun having bidden us farewell, prepa 
rations were made for the winter ; the ship was house 
over, all the provisions and stores which could withstan 
the weather, and for which room could not be found belo^ 
hatches, were deposited on shore, and the habitaMe dec 
cleared as much as possible. By carefully covering ovc 
the engine-room batches with a thick layer of snow, tfa 
cold, throughout the winter, was kept from penetratin 
downwards into the lower part of the ship. The temp 
raturc of the holds and engine-room, without the use 1 
fires, always remaining above -f 28*5, the temperature 
the surrounding water, and the fire-pumps which li« 
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their suction jjipes more than six feet below the water-lme, 
remained serviceable to the last. „ , * . 

The long Arctic winter, with its unparalleled intensity 
and duration of darkness produced by an absence of sun- 
light for 143 days, was passed by each mdivid^l on 
board with much cheerfulness and contentment. Owing 
to the sameness in the daily routine, which, when looking 
into futurity, is thought to entail a long duration of 
drear>' monotony, the time, in reality, passed with great 
rapidity, and in January, when the first glimmering 
increase in the midday twilight began to lengthen 
sensibly day by day, the want of light was scarcely noticed 
by any one ; and not until the sun actually returned on 
March i did v/e in any way realise the intense darkness 
we must have experienced for so long a period. The 
manifold ordinary duties of the ship — to which were added 
the constant repair of the snow embankment, which, in 
consequence of our being frozen in close to a stranded piece 
of ice, was thrown down every springtide— kept the ship’s 
company fully employed, and gave them plenty of exer- 
cise during the day. On five evenings in the week a 
school, formed on the lower deck under Commander 
Markham and several of the officers, was well attended, 
each Thursday being devoted to lectures, songs in cha- 
racter, and readings, with occasional theatrical represen- 
tations ; the whole so admirably arrange! and conducted 
by Commander Markham as to keep up the pleased 
interest of all for the whole period, TIjc ventilation of 
the ship received the unceasing attent’on of Dr. Thomas 
Colan and myself, and owdng to the large extra space 
amidships, left little or nothing to be desired in that 
respect. The health of the officers and crew^, with only 
one exception, was most excellent, and the habitable deck 
as dry as is possible in these regions, in a ship without an 
extraordinary expenditure of coal. 

With the arrival of the new year preparations for the 
spring travelling campaign commenced, the dogs being 
exercised daily under the superintendence of Mr. Georg' 
Le Clere kgeUon, Sub-Lieutenant, as soon as tlrere was 
sufficient light. The pack in the offing remained in 
motion until the first w'ctk in Novemb -r, vvhen it gradual!) 
settled itself into position for the winter, the last pool of 
water being seen on the i6ih of ihe month off Cape 
Kawson at the entrance to Robe'^^on Charnel. No mo\'e- 
ment, whatever occurred in the iee during the winter, 
except the formation of a thl al crack outside the grounded 
ice, which opened 2 or 3 feet during the spring tides. 
Although we bad frequent ev*dt nee of K^ong winds 
vailing in Robeson Channel, the weather at our winter 
quarters was remaikably calm ; indeed w»e may be said 
to have wintered on the border of a Pacific Sea. The 
prevailing wind was from the westward ; we never experi- 
enced any easterly winds ; it always blew off the land. 
Had it not been for the intervening calms, the persistent 
westerly wunds might have been well called a trade wind. 
On only two days w'cre we prevented by the wind and 
accompanying snow^-drife from taking exercise outside the 
ship. This quiet state of the atmosphere w^as productive 
of the severest cold ever experienced in the Arctic 
regions. 

Early in March, during a long continuance of cold 
weather, the registered a minimum of 737 telow 
zero; the Discovery the same time, 70*5 below zero. In 
1850 the North Star^ at Wolsenholme Sound, in lat. 76^30' 
N., recorded 69*5 below zero. The AlerVs minimum tem- 
perature for twenty-four hours was 70 31 below zero, the 
Ihswfety's minimum temperature for twenty* four hours 
was 67^0 below zero ; Dr, Kane’s, at Rensselaer Harbour, in 
lat. 78*^ 37' N. in 185^^ 58*01 below zero. Previously the 
longest continuance of cold weather recorded, that by Sir 
Edward Belcher at Northumberland Sound, in lat. 76® j 2' 
N., in J853, was a mean temperature for ten consecutive 
days of 48’9 below zero. The Discovery experienced a 
temperature for seven consecutive days of 58*1 7 


ditto. The Alert experienced a mean temperature for 
thirteen days of 58*9 ditto ; and for five days and nine 
hours of 66*29. During February mercury remained 
frozen for fifteen consecutive days ; a south-westerly gale, 
lasting four days, then brought warmer weather ; imme- 
diately the wind fell cold weather returned, and the 
mercury remained frozen for a further period of fifteen 
days. 

After the heavy snow-fall in the autumn previously 
alluded to, very little fell, and much trouble was experi- 
enced in obtaining sufficient for embanking the ship, it 
being necessary to drag some from the shore for that 
purpose. Owing to the small quantity which fell during 
the winter, estimated at from 6 to 8 inches, the summits 
of the coast hills were uncovered by the wind and re- 
mained so until May and the early part of June, when we 
again experienced a heavy snow-fall, estimated at a mean 
thickness of i foot. In the valleys and on the shores haying 
an eastern aspect, the snow which fell remained light, 
and, unless snow-shoes were used, caused very heavy 
travelling. In the unprotected valleys and on the weather 
coasts the snow was sufficiently compact to afford fair 
travelling, much the same as that experienced in southern 
latitudes, where the more variable winds harden the snow 
everywhere. 

Light flashes of aurora were occasionally seen on 
various bearings, but most commonly passing through 
the zenith. None were of sufficient brilliancy to call for 
notice. The phenomena may be said to have been insig- 
nificant in the extreme, and, as far as we could discover, 
were totally unconnected with any magnetic or electric 
disturbance. 

During the winter Commander Albert' H. Markham 
and Lieut, George A. Giffard employed themselves witli 
much diligence and perseverance at the magnetic ob- 
servatory, situated on shore, in a series of large and lofty 
snow houses, which were connected together with a 
covered snow gallery. Weekly observations ivere made 
with Barrow’s dip circle for determining the inclination, 
and by means of Lloyd’s needles for the total (relative) 
force. Occasionally tnese observations were repeated on 
the same day. The absolute horizontal intensity w.is 
obtained once every three weeks, and a series of hourly 
differential obsciTations ivere obtained with the portable 
declination magnetomeier on several consecutive days ia 
the months of December, January, and February. At 
various places between Disco and the Alert's win’er 
quarters, whenever opportunities offered, observations for 
incl nation and total force were taken whh ^Ir. Fox’s 
instrument, observations for determining the absolute 
declination wete also taken when opportunities occuired. 

L^eut Pelham Aldrich superintended the meteorological 
observations, also observations with Sir C. Wheatstone’s 
polariscope, and Lieut, Alfred A. C, Parr, notwithstanding 
the severe season, obtained a good series of astronomir.il 
observations, abo observations with the spectroscope and 
Sir William I'homson’s portable electrometer. 

I have not hitherto alluded to the services of Capt. 
j Feilden, Paymaster, R.A., Naturalist to the Exp€diti<'n, 

1 prcfeiring th^t the report on the numerous scientific sub- 
jects to which he has directed his attention should 
emanate from himself ; I will merely state here that not 
one moment has been lost by this indefatigable collector 
and observer. He has, moreover, by his genial disposi- 
tion and ready help on all occasions, won the friendship 
of all, and I feel confident that ihcir Lordships will higluy 
appreciate his valuable services. I am only doing him 
justice when 1 state that he has been to this expcoi- 
tion what Sabine was to that under the command of Sir 
Edward P^irry, 

Dr. Edward Moss, a highly skilled and talented ob- 
server, in addition to his medical duties, kept himselffully 
, employed in many branches of natural science ; his in- 
j vestigations embraced studies of the floe* bergs and flots, 
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principally chlorine estimations, speciftc gravity estima- 
tions by Buchanan’s method, and microscopy of dust 
Strata ; the chlorine and specific gravity estjmatioits, and 
the microscopy of winter sea water ; examination of air 
precipitates; estimation of carbonic acid and watery 
irapour in air ; some experiments on the brittleness of 
iron at low temperatures. 

The vicinity of our winter quarters proved to be un- 
Tavoured by game. On our first arrival a few ducks were 
^een and five shot, and during the winter and spr ing three 
hares were shot in the neighbourhood of the ship. This 
completes our list up to the end of May. In March, a 
wolf suddenly made his appearance, and the same day 
the tracks of three musk-oxen or reindeer were setn wi hin 
two miles of the ship, but they had evidently only paid 
LIS a flying visit. In July six musk-oxen were shot, the 
nnly ones seen in our neighbourhood. The travelling 
parties were only slightly more fortunate in obtaining 
game. In June a few ptarmigan, ducks, and geese were 
shot and used by the sick. In July and August they 
fibtained a ration of fresh meat daily. In March and the 
beginning of April about two do;^en ptarmigan passed the 
ship, dying towards the north-west in pairs ; finding no 
iregetation uncovered by snow incur neighbourhood, they 
flew on seeking better feeding grounds ; they were nearly all 
shot subsequently by the outlying parties near Cape Joseph 
Henry. In the middle of May snow-buntings and knots 
arrived. A number of the young of the latter were killed 
in July, but no nests or eggs were found. Early in June 
:iucks and geese passed in small flocks of about a dozen, 
flying towards the north-west, but owing to a heavy fall of 
mow, lasting three days, which covered the land more 
:ompleteIy than at any other time during our stay, at 
east hall the number returned to the southward, not 
pleased with their prospects so far north. Two dozen 
miall trout were caught during the autumn and summer 
in lakes from which they could not possibly escape to the 
sea. 

The total game list for the neighbourhood of the Alert"* s 
svinter quarters, is as follows 
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On March i the sun returned after its long absence. 

The sledging season being now rear at hand, 1 pre* 
>ared orders for Capt. Stephenson to employ the whole 
bree at his disposal in exploration of the neighbouring 
bore and the north coast of (ii eenland, instead c f sending 
L party to communicate with Smith’s Sound, as I con- 
iefered that a sledge party employed on that duty this 
reason would be performing unnecessary work, and that 
tt the event of their Lordships communicating with 
^ittleton Island, and finding that I had not visited it, 
hey would understand that the expedition was well placed 
or exploration far north, and that all was going on satts- 
actomy, 

March 4 was the day fixed for the dog-sledge to start to 
►pen communication with the Discovery^ should the 
reather Ipe favourable, but the severe cold which we then 
atperienced prevented their starting. The temperature 
emained unusually low until the rath, when it rose to 
the weather being fine and settled, Mr. 
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Ge'ovgi^ T.e Clere Egfrton, Sub- Lieutenant, started in 
charge of the dog-sledgc, arrompanied by Lieut. Wyatt 
Rawbon, belonging to the Disu>very^ whom I wished to 
consult with Capt. Stephenson concerning the exploration 
of the Greenland coast, and Christian Petersen, inter- 
preter, As I, knew that this journey was sure to entail 
VI ry severe labour, Frederick, the Esquimaux dog-driver, 
not being a strong man, was left on board. Four days 
afterwards, the temperature having risen considerably in 
the interval, with a strong wind from the southward, the 
party returned in consequence of the seveie illness of 
F’etersen. He wastaktn ill on the second march with 
cramp in the stomach ; and afterwards nothing could keep 
him warm. The tent being very cold, the two officers 
burrowed out a snow hut, and succeeded in raising the 
temperature ins’de to + 7*^, but the patient stdl re- 
mained in an unsatisfactory condition, and it was only by 
depriving themselves of all their own warm clothing, and 
at the expense of the heat of their own bodies, that they 
succeeded, after great persistence, in restoring the ciren- 
Uiion in his extremities to some extent. The following 
day, Petersen being no better, they wisely determined to 
: return with him immediately to the ship. During this 
journey of sixteen miles, both Mr. Ej^erton and Lieut, 
Rawson behaved most heroically, and, although fie- 
queritly very seriously frost-bitten themselves, succeeded 
in keeping life in the invalid until they arrived on board. 
He was badly frost-biiten in the feet, both of which had 
subsequently to be amputated. Notwithstanding the pro- 
fessional ability and incessant watchful care of Dr, 
Thomas| Colan, he never recovered from the severe shock 
his system had received on this occasion, and eventuall> 
expired from exhaustion three months afterwards. H< 
leaves a wife at^d family living in Copenhagen, who , 
trust will receive 4 pension. 

On March 20, with fine weather and a temperaturt 
of 30*' below zero, Mr. Egerton and Lieut. Rawson, 
having partially recovered from their most praiseworthy 
exertions when attending Petersen, again started for the 
Ih'scvrrry, accompanied by two seamen, which they suc- 
ceeded in reaching on the sixth oay, after a very hard 
scramble over the rough ice in Robeson Channel, and 
along the steep snow slopes formed at the foot « f the 
jirccipitous coast cliffs. No water was met with beyond 
that formed in the tidal crack, close to the shore. The 
temperature throughout the journey ranged from — 
42** to - 24°. During the latter part of March the 
sledge crews were lully employed preparing their provi- 
sions, and equipping the sledges for the spring journeys. 
Long walks were taken for exercise, and a depdt of pro- 
visions was placed a few miles to the southward for the 
use of the (keenland division. 

On April 3 the seven sledges and crews, numbering 
fifty- three officers and men, started on their journeys with 
as bright prospects before them as any former Arctic 
travellers — everyone in apparently the best possible 
health, and, while knowing the severe labour and hard- 
ships they would have to undergo, all cheerful, and 
determined to do their utmost. A finer body of picked 
men than the crews of the three extended sledge pardes 
was never previously collected together. 

Commander Albert H. Markham, seconded by Lieut. 
Alfred A. C, Parr, with two boats equipped for an absence 
of seventy days, was to f »rce his way to the northward 
over the ice, starting oflf from the land near Cape Joseph 
Henry. 

Three sledge crews, under the respective commands of 
Dr. Edward Moss, who in addition to his duties as 
Medical Officer to the division, volunteered to assume 
executive charge, and Mr. George White, Engineer, also 
a volunteer, accompanied them as far as their provisions 
would allow. Lieut. Pelham Aldrich, assisted by a sledge 
crew under the command of Lieut. George A^^Gififard, was to 
explore the shores of Grant Land towards the north and 
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west, along the coast line he had discovered in the 
previous autumn. 

In regard to the first of these two journeys, that under- 
taken over the ice towards the north, it is my duty to its 
Commander and his followers to state that, knowing the 
extremely rough road over which they would be obliged 
to travel, I had little hope that they would reach a high 
latitude, for their daily progress with light or heavy 
sledges must necessarily be very slow. I thought it best, 
nevertheless, to make the experiment, to prove whether or 
not the Pole could be reached by a direct course over the 
ice without continuous land along which to travel. 
Having- such willing and determined leaders as Com- 
mander Markham and Lieut. Parr, and the pick of the 
ship’s company, who themselves were all chosen men out 
of numbers at hand, I sent them forth with full confidence 
that whatever was possible they would perform. 

In organising this party, nothing was known of the 
movements of the Polar ice. I was even in doubt 
whether it was not always in motion in the ofHng, conse- 
quently I decided that boats must be carried of sufficient 
capacity for navigation, and not merely for ferrying pur- 
poses. This necessitated very heavyweights being dragged. 

It was also necessary that the party should carry a heavy ! 
load of provisions, for, owing to our clear weather and 
lofty look-out station, we bad previously ascertained that 
no land existed within a distance of ft fry miles of Cape 
Joseph Henry. 

When a sledge party have to drag a boat even with only 
a few days* provisions, and over a smooth floe, double 
trips are necessary over the same road daily, in the same 
manner as Sir Edward Parry was compelled to journey 
in 1827, consequently, the utmost limit that could be 
transported in this way with two trips on level ice was 
chosen, and this provided the party for an absence from 
the land for sixty-three days. The plan usually resorted 
to of reducing the weights canied by the advance party by , 
providing a chain of supporting sledges is not applicable 1 
when each assisting sledge requires a boat capable of ’ 
carrying its crew. 

On the day following the departure of our travelling ' 
parties, Mr. Egerton and Lieut. Itaw^son returned from * 
the Discovery after a rough journey, with a tempe- 
rature ranging between 44® and 15® below zero, but all in 
good health and spirits, and beyond sore noses and tips 
of fingers from frost-bites, v ere none the worse for their 
cold journey. 

The news from the Discovery was most cheering with 
the exception that, although they had succeeded in obtain- 
ing upwards of thirty musk-oxen, one man was in the 
sick list with a bad attack of scurvy. With this exception j 
the crew of the Discovery had passed a very comfortable 
winter, plenty of cheerful work leading to and inducing 
constant employment of mind and body, coupled with a 
fair share of mirthful relaxation and a frequent meal of 
fresh meat. 1 refer you, Sir, to Capt. Stephenson’s full 
report for a detail of his proceedings. His crew were 
preparing for the exploration of Lady Franklin Sound 
and the coast of Greenland. 

On April 8 the first supporting sledge returned from 
Commander Markham’s and Lieut. Aldrich’s parties. 
As usual on the first starling several of the travellers were 
much distressed by the severe and unaccustomed work, 
and the cold v eathet preventing sleep at night, but were 
gradually improving. One man who had been ailing 
slightly during the last month was sent back, and one of 
The crew of the supporting sledge returned with a frost- 
bite, the only serious case during the season, although the 
travellers, on two days out of the six that this party were 
away, experienced a temperature of — 46^ 

On April 10 Lieut Wyatt Rawson and Sub-Lieut. 
George L« Clere Egerton, having somewhat recovered 
after their cold journey to the Discovery^ equipped with 
sledges, started to ascertain the nature of the ice in 


Robeson Channel, and to mark a convenient road across 
it for the heavier exploring sledges coming north from the 
Discovery under the command of Lieut. Lewis A. 
Beaumont. 

On April 24 the second division of the supporting 
sledges returned, reporting the main parties to have settled 
steadily down to their work, and with the exception of one 
marine suffering from debility who was sent back, all were 
in good health and capital spirits. The temperature had 
fortunately risen to about — 26 degrees. The very cold 
weather had tried the party much, and there had been 
numerous light cases of frost-bites, which but for the pre- 
sence and care of Dr. Moss might have proved serious. 
The appearance of the ice within six miles of the land was 
anything but cheering to the northern party, but they 
looked forward with hope that the floes would get larger 
and less broken up as they advanced. Each sledge 
cairicd extra tea in lieu of the usual midday allowance of 
spirits. Both men and officers were unanimous in favour 
ot the change, and willingly put up with the misery of 
standing still in the cold with cold feet during the long 
halt needed for the purpose of boiling the water, and all 
agreed that they worked belter after the tea lunch than 
during the forenoon. 

On the 1 6th Lieut. Lewis A. Beaumont and Dr. Richard 
W. Coppinger arrived from the Discovery.^ having been 
ten days performing a travelling distance of seventy-six 
miles with light sledges, so broken up and difficult was 
the nature of the ice in Kobeson Channel. They brought 
news that the ice was continuous and afforded fair travel- 
ling across Flail’s Basin, and that the dep 5 t of provisions 
at Polaris Bay was in good condition and fit for use. These 
circumstances enabled me to arrange for Lieut. Beaumont 
to proceed with lightly laden sledges along the Greenland 
coast to the eastward, and after completing his journey to 
fall back on the Polaris depot before June 15, by which 
time two boats would be carried across the straits from 
the Discovery^ ready for his retreat should the ice have 
broken up. 

On the 18th Lieut. Rawson and Mr. Egerton returned, 
having succeeded in crossing the channel without finding 
more than the usual difficulties amongst the heavy hum- 
mocks, which they had now become so accustomed to. 
They bad landed on the Greenland coast north of the 
position marked as Repulse Harbour, which proves to be 
only a slight indentation in the coast line, having a fresh- 
water lake inshore of it, which from an inland view might 
readily be mistaken for a harbour. 

On April 20 Lieut. Beaumont, accompanied by Lieut. 
Rawson and Dr. Coppinger, started for his Greenland 
exploration, the few days’ rest having materially benefited 
his men, who may be said to have started from the Dis- 
coifcry unexperienced in Arctic sledging, that ship having 
had no aummn travelling in consequence of the ice re- 
maining in motion until a very late period of the season, 
i On April 23 Capt. Stephenson and Mr. Thomas Mitchell, 
assistant-paymaster in charge, arrived from the Discovery^ 
and I had the advantage of consulting with the former 
unreservedly concerning the prospects of our numerous 
travellers then scattered over the neighbouring shores, 
the two ships remaining tenanted only by officers and a 
few invalids. Arrangements were made fqr explo- 
ration of Peiermann’s Fiord, and should the season prove 
favourable, for the examination of the ice-cap south of 
Bessels Bay. On April 30 Capt. Stephenson returned to 
_ y Discovery > 

Until the latter end of May sledge parties were con- 
tinually arriving or departing, carrying forward dep6ts of 
provisions for the use of the distant parties on their return. 
In carrying out these duties I was much indebted to pr, 
Edward L. Moss, who again volunteered to comn^d a 
and I the more readily availed myself of ser- 
vices knowing that it would afford him a 
continuing his scientific studies. Mr. James 
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ftngineer, also assisted me materially as commander of a On May 24 Litut. Giffafd returned on board, after 
iledge party, depositing Lieut. Telhatn Aldrich*s last dep6t of pro- 

I On Mays Lieut GifTard returned with news from Lieut, visions, he and Lis crew having performed their im- 
|>elham Aldrich up to April 25, his twenty-second day out portani work well and expeditiously ; but I am sorry to 
from the ship He reported that all bis crew were well add that he brought Dr. Colan two moie invalids. The 
and cheerful’ but that the soft snow was causing very attack occurring on his outward journey, as it was of 
Ijeavy and slow travelling. importance that he pushed on, Lieut, Giffard was 

^ Up io this lime all had gone well with the expedition, necessarily obliged to leave them in a snow hut for 
St'he two ships had advanced as far north as wa.s possible ; live days, one man taking care of the other as best he 
ihey were admirably plJtced for exploration and other could until the party returned, Lieut. Giffard acted with 
burposes ; and the sledge crews, formed of men in full great judgment, decision, and consideration on this oc- 
lieallh and strength, had obtained a fair start on their casion, and the two invalids recovered before the ship 
journeys under as favourable circumstances as possible, broke out of winter quarters. 

On May 3 Dr. Thomas Colan reported that five men had On June r Mr. Crawford Conybeare arrived with 

scorbutic symptoms ; however, as each case had some news from the Discovery up to May 22. Lieut, Archer 
predisposing cau.se, I was not alarmed until on the 8ih had completed his exann nation of the opening in the land 
ithe thrte ice quartermasters and two able seamen return- west of Lady Franklin hound, proving it to be a deep 
ing from sledge service were attacked, and by June 8 fiord terminating in mountainous land, with glacier- 
fourteen of the cicw of the Aleri and three men belonging covered vahe)s in the interior 

to the Discovery who happened to be on board, forming Lieut. Reginald B. Fiilfurd, with the men returned 

the majority ot the number of men then I resent, liad been from Lieut. Archer’s party, then transported two boats 
or were under the docloF.s care for the same w^asting dis- across li all’s Ba^in to assi;-t Lieut. Beaumont in his 
order. Capt. Stephenson also repurted that four more of lelura later in the season. Capt. Stephenson, accom- 
his crew had been attacked. panied by Mr. Henry C. Hart, naturalist, overtool 

Although many of the sledge crew's formerly employed this party on the 12th at Polaiis Bay. On the following 
ion Arctic lesearch had been attacked by this disease some day, the American Hag being hoisted, a brass tablet pre 
had totally escaped ; therefore, considering the ample pared in England was erected at the foot of Cc'jpt. Hall’ 
equipment and carefully prepared provisions with which grave with due suUninity. It bore the following inscrip 
the yi and Discovery were provided, its outbreak was tion : — 

most inexplicable and unlooked-for. it was, however, “Sacred 

most encouraging to learn from the report of former expe- the Memory of 

ditions how transient the attacks had usually proved, and Cavi ain C. K Hall, 

how readily the patients recoveied with rest, the advance bhip /Warn, 

of summer, and a change to a more generous diet. . who sacrTictd hn* Liie 

On May 9, by the return of Lieut, May and Mr. Kgerton ^ 

1 f ""‘^1 TaWet has^'tlw trUtld hy^he Briti.li Polar 

succeeded in discovering a practicable overland route im- Expedition of iSys, who, following in his fooisteps, 
mediately east ol Cape Brevort fit for the use of the have pmfited by his experience.” 

iTCtumiDg sledges should the ice break up, 1 received 

.news of Lieur. Beaumont’s party up to May 4, when he Dr* Coppmger, when returning from assisting Lieuten 
Jwas within two miles of Cape Stanton. From their place ant Beaumont, had visited Capt. Mali’s Cairn at Cap< 
of crossing the Straits they found that the coast line for Ihevort, and the boat depdt in Newsman’s Bay, and con- 
mearly the entire distance to Cape Stanton was formed veyed the few articles of any value to the Discovery , The 
either by precipitous cliffs or very steep snow slopes, the boat itself, with the exception of one hole easily repair- 


bases of which receive the direct and unchecked pressure 
of the northern pack as it drifts from the north- westward 
and strikes against that part of the coast nearly at right 
^angles. The Hoe- bergs, at their maximum sizes, were 
^pressed high up one over the other against the stc ep shore ; 
khe chaos outside was something indescribable, and the 
travelling the worst that can possibly be imagined, seven 
idays being occupied in moving forward only twenty miles. 
Being quite uncertain when such a road might betome 
"impassable by the ice breaking up in May as it did in 
1872, a depot of provisions, sufficient for a return journey 
by land, was wdscly left, but Lieut. Beaumont’s journey was 
thus shortened considerably. 

As neatly every south-westerly wind we experienced 
.at Fioeberg Beach changed its direction to north-west 
^before it blew itself out, the coast of Greenland north of 
>Cape Brevort must necessarily be a very wild cne as 
-regards ice-pressure, and a most uncertain coast for navi- 
igatioii. A vessel once caught in the pack-ice off that 


boat itself, with the exception of one hole easily repair- 
able, was in a serviceable condition, Capt. Stephenson 
returned to the Discovejy on May 18, leaving Lieut 
Fuiford and Dr. Coppir>ger on the Greenland shore tc 
explore Petermann F lord. Mr. Crawford Conybeare having 
lepoited that the travelling along shore in Robesor 
Channel was fast becoming impracticable in consequenct 
of the ice being in motion near the shore, his party were 
kept on board the AlcrL 

On the evening of June 8, Lieut. A. A. C* Parr arrivec 
on board, most unexpectedly, with the distressing iiitelli 
gence that nearly the whole of the crew belonging 
to the northern div sion of sledges were attacked witl 
scurvy, and in want of immediate assistance. Commandei 
Markham, and the few men who w'ere able to keep or 
their feet, had succeeded in convey ing^thc invalids to the 
neighbourhood of Cape Joseph HeViry, thirty miles 
distant from the ship, but each day was rapidly adding tc 
the intensity of the disease, and, while lessening the 
powers ot those still able 10 work, adding to the number 


shore, if not crushed at once, runs a great risk of being ; of the sick, and consequently, alarmingly increasing 


carried by it to the eastward round the northern coast, as 
r pointed out by Admiral Sir George Back, Kt., F.R.S. 


the weight which had to be dragged on the sledges. 
Under these circumsiances, Lieut. Parr, with his usual 


I During the first week in May the temperature rising to brave deteimination, and knowing exactly his own 
peto enabled me to remove the snow from over the sky- powers, nobly voiuntceted to bring me the news, and so 
Mights tXkd bull’s-eyes and let in light between decks, but obtain relief for his companions. Starting wuh only an 
^wing to there being no skylight over the lower deck it alpenstock, and a small allowance of provisions, he 
Istill remained very dark. I would here remark, Sir, how completed his long solitary walk, over a very rough icy 
Ivery impo^nt it is that Arctic ships should, if possible, road, deeply covered with newly fallen snow, within 

^ fitted with a large skylight above the ship’s company's 1 twenty*four hours. 

deck. ® ^ 6 ^ Arrangements were immediately made to proceed to 
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Commatidt^r Markham's assistance ; and with the help of 
the oihccrs, who at once all volunteered to drag the 
sledges, I was able by midnight to proof cd vrith two 
strong parties, Messrs. Egcrton, Conybear", Wootton, and 
White, the officers who could be best spared from the 
ship, taking their places at the drag ropes, Lieut. \V. H. 
May and Dr. E. Moss pushing on ahead with the dog- 
sledge laden with appropriate medical stores 
^ By making a forced march the two latter, with James 
Self, A.B., reached Commander Markham’s camp within 
fifty hours of the departure of Lieut. Parr, although 
they were, I deeply regret to sta^e, unfortunately too late 
to save the life of George Porter, Gunner R M.A., who 
only a few hours previously had expired and been buri'*d 
in the floe. Their arrival had a most txhilaraiing effect 
on the stricken party, who were gallantly continuing their 
journey as best they could. ICarly on the follow ng day 
the relief party joined them, when the hope and trust 
which had never deserted these determined men was 
quickened to the utmost, even the invalids losing the 
depression of spirits always induced by the insiVlious 
disease that had attacked them, and vthfeb in their (‘asc 
was much intensified by the recent loss of thetr comrade. 
Plarly on the morning of the 14th, owing t » the skill and 
incessant attention of Dr. E. Mo-^s and the assistance 
of the df'g sledge conducted by Lieut. May ami James 
Self, A.B., who, with a most praiseworthy disregard of 
their own re^t, were constantly on the move, Comniander 
Markham and I had the satisfaction of reaching the ship 
without further loss of life; and a ter a general expres- 
sion of thanksgiving to God for his watchful care over 
the lives of the survivors, of pliicmg thetn under the 
skib'ul charge of Dr. T. Colan, Fleet-Surgeon. 

Of the original seventeen members composing the 
party, only five “the two officers and three of the men, 
John Radmorc, chief carpenter’s mate, Thomas Joli tie, 
first-class petty officer, and William Maskell, A. B.— were 
able to dr^ the sledges alongside. Three others, Edward 
Laurence, captain forecastle, George Winston, A.B., 
and Daniel Harley, captain foretop, manfully kept on 
their feet to the last, submitting to extreme jiain and 
fatigue rather than, by riding on the sledge, increase the 
weight their enfeebled companions had to drag, and 
w ere just able to walk on board the ship without as’^isi- 
ance. The remaining eight, after a long stniggle, had 
been fore id to succumb to the dise.ise, and were carried 
on the sledges. Out of the whole number, the two officers 
alone escaped the attack of scurvy. Alter a few’ clays’ 
rest and attention, John Radmore, chief carpenter's mate, 
returned to his duly, and three of the others were able to 
attend on their sick comrades : but Thomas JoUffe, who 
had most manfully resisted the disease while actively 
employed, when his legs became cramped from resting on 
his return on board, w as one of the most lingering cases. 
These men gradually recovered, and were all out of the 
sick list before the ship was free of the ice during the 
passage home. 

In journeying to the northward, the route, after leaving 
the coast, seldom lay over smooth ice ; the somewhat 
level floes or fields, ‘although standing at a mean height of 
6 feet above the neighbouring ice, were small, usually less 
than a mile across. Their surfaces were thickly studded 
over "with rounded blue-topped ice humps, of a mean 
height above the general level of from 10 to 20 feet, lying 
sometimes in ranges, but more frequently separated at a 
distance of from roo to 200 yards apart, the depressions 
between being filled w'ith snow deeply scored into ridges 
by the wind, 3te whole composition being well comparable 
to a suddenly frozen oceanic sea. Separating these floes, 
as it were, by a broadened-out hedge, lay a vast collection 
of Mris of the previous summers, broken up pack-ice, 
which had been re-froz!!n during the winter into one 
chaotic ragged mass of angular blocks of various heights 
up to 40 and 50 feet, and every possible shape, leaving 


little, if any, choice of a road over, through, or round 
about them. Among these was a contitmous scries of 
steep sided snow drifts sloping down from the highest 
altitude of the pressed-up ice until lost in the general level 
at a distance of about too vatds. The prevailing wind 
during the previf^us winter having been from the w^est- 
ward, and the sledges' course being due north, these 

sastrogi,'’ instead of rendering the road smoother, as 
they frequently do in travelling along a coast line, when 
advantage can be taken of their long smooth top#, bad to 
be encountered nearly at right angles. The whole formed 
the roughest line of way imaginable, without the slightest 
prospect of ever improving. The journey was conse- 
quently an incessant battle to overcome ever recurring 
obstacles, each hard-w^on success stimulating them for the 
next stniggle. A passage had always to be cut through 
the squeezed-up ice with pickaxes, an extra one being 
carried for the purpose, and an incline picked out of the 
perpendicular side of the high floes or roadway built tip, 
before the sledges, generally one at a time, could be 
brought on. Instead of advancing with a steady walk, 
the usual means of progression, more than half of each 
day, was expended by the whole party facing the sledge 
and pulling it forward n few feet at a lime. Under these 
circuiUHtauces, the distance attained, short as it may be 
consi<l( red by some, was truly marvellous. 

The excellent conduct of the ciew^s and the spirit dis- 
played by them, combined with the work performed, 
indiented i.o a striking maivncr the sense of confidence in 
the leaders which they enjoyed, and points unmistakably 
to the w'atchful care taken of themselves and to the 
general good gutrlance of the party. 

No two officers could have conducted this arduous 
journey with greater ability or courage than Commander 
Albert IL Markham and his very able second in com- 
mand, Lieut. A. C. Chase Parr, and 1 trust that their 
Lordships wdll notice their services by some mark o# 
approval. The services of Thomas Rawlings and Edward 
Laurence, 1st class petty 'ofiicers, filling tlie highly im- 
portant posirions of captains of the sledges, was beyond 
all praise. In addition to their general cheerfulness and 
good humour, to their care and skill must be attributed 
the safe return of the sledges, on which the lives of the 
party depended, uninjured, and in as serviceable a stale 
as when they left the ship, notwithstanding the heavy 
nature of the road, which on all former oc^’asions not only 
repulsed the travellers altogether, but drove them back 
with broken-up equipment To such men as these, and 
the sledge crews generally, it is difficult to find any reward 
which can in the least conqicnsatc them for the manner 
in which they have manfully met the cx reme privations 
! and conlinuous labour necessarily undergone. During 
I this memorable journey to penetrate towards the north 
' over the heavy Polar oceanic ice, without the assistance 
of continuous land along which to travel, in which has 
been displayed in its highest state the pluck and courageous 
determination of the British seaman to steadily persevere, 
day after day, against apparently insurmountable diffi* 
culties, their spirits rising as the oppositions increased, 
Commander Markham and Lieut. Parr and their brave 
associates succeeded in advancing the National Flag to 
lat. 83*^ 20' 26^' N., leaving a di«itancc of 400 miles still to 
be travelled over before the North Pole is reached. 

In order to attain this position, although a direct dis- 
tance of' only seventy-three miles from the ship was 
accomplished, the total distance travelled was 276 miles 
on the outward, and 245 miles on the homeward journey. 
Their severe labour and exertions which certainly can 
never be surpassed, coupled with the experience gained 
by Sir Edward Parry in the summer of 1827, proves that 
a lengthened journey over the Polar pack ice with a sledge 
party provided with a navigable boat is, in consequence 
I of the rough nature of the road over which the party has 
I to travel, impracticable at any season of the year ; and 
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further, as the sledges were necessarily advanced each 
stage singly, we are enabled to estimate the exact rate of 
progression which may be expected should anyone con- 
sider it desirable to push forward with light sledges with- 
out any additional means of returning later in the se^on 
in the event of the ice breaking up in ms rear. The j 
maximum rate of advance in this way was ^t the rate of 
2| miles a day, the mean being at the rate of 1 j miles a 
day* 

It may be necessary here to state that the much to be 
deplored outbreak of scurvy, which certainly shortened 
the journey to the extent of some ten or twenty miles, in 
no way affects the conclusions to be derived from it. 
When the first two men who were attacked complained 
of sore legs, the disorder so commonly experienced by 
travellers in all countries, and particularly those employed 
to drag Arctic sledges, the loss of their services at the 
drag ropes was fully balanced by one of the two boats 
being left behind, thus, the daily distance accomplished | 
during the first twenty-five days of the outward journey | 
was not materially altered, and it was only during the 
latter fourteen days, that owing to the gradual break- 
down of three more of the crew, the rate of advance was 
necessarily much retarded. The previous rate, however, 
had been so slow that the party gallantly continued their 
advance to the utmost limit of their provisions, confident 
that with the help of the manual labour of the officers, 
who from the first look their places at the drag ropes and 
pickaxes and worked as hard as the men, they could 
readily return to the land along the road on which they 
had expended so much labour in somewhat levelling 
during their outward journey. 

The scurvy by this time having with very few excep- 
tions, attacked tlie whole ship’s company, I was some^^hnt 
anxious concerning the health of Lieut. Aldrich’s men 
returning from their western journey ; particularly when 
I observed that the cairn erected over his depot of pro- 
visions, thirty miles to the north-west, remained untouched 
on the day appointed for his arrival there ; accordingly I 
sent Lieut, May with the dog sledge, and three strong 
men to meet him. On June 20 the two parties joined 
company at the dep6t and signalled their arrival to the 
ship. Lieut. Aldrich had crossed the land only jest in time, 
for on the following day a gale of wind from the south- 
ward commer.ced bringing warmer weather, and the thaw ! 
set in with such rapidity that the snow valL‘}'s on the laud : 
were rendered init)as:>able for sledges for the remainder of | 
tile season. Litut. May met the parly on the very last ! 
day, when most of them were able to travel, having sue- 1 
cceded in reaching, after a very severe journey most i 
courageously borne, the same position to which Com- j 
inander Markham’s party had returned without assist- 
ance ; but there the same blight that attacked the 
northern party, and against which the w'csrern division 
had long been struggling, gained on them so quickly that, 
with the exception of Lieut. Aldrich and Adam Aylcs 
(P. 0 *, 2nd class), the whole crew were placed /iors tie 
combai^ James Doidge (ist class P.O.) and David Mitchell 
(A.B.) still gallantly struggling along by the side of the 
sledge, the other four invalids, having held out until the last 
moment, were obliged to be carried. Under these circum- 
stances the arrival of Lieut, May with relief was most 
providential. With their assistance Lieut. Aldrich suc- 
ceeded in reaching Alert on the morning of the :>6lh, 
when, after again publicly returning thanks to Almighty 
God for his watchful care over the lives of the party, they 
were placed under Dr. Colan’s charge, the ojficer being 
the only one not attacked by scurvy. 

Notwithstanding a bad start, owing to the necessity of 
Crossing the land with heavily laden sledges, Lieut. 
Aldrich with great energy succeeded in exploring the 
coastline to the westward for a distance of 220 miles , 
from the position of the Alert, Trending first to the j 
north- westward for ninety miles to Cape Columbia, the ' 


extreme northern cape in lat. 83® 7' N,, and long. 70® 30’ 
W., the coast extends to the west for sixty miles to long. 
79" o' W. and then gradually trends round to the south- 
ward to lat. 82° 16' N. and long. 85“ 33' W., the extreme 
position attained. No land or appearance of land was 
seen at any time to the northward or westward, and owing 
to the continued heavy nature of the ice. I conclude that 
no land can possibly exist within an attainable distance 
from this coast. Although most of the party suffered 
more or less during the outward journey, the attack was 
supposed to be merely transient, and it was not until they 
were returning home when the scorbutic symptoms of 
sore gums first made their appearance, that the real 
nature of the disease was in the least suspected. To 
these men equal praise is due as to their comrades em- 
ployed in the northern division for the endurance and 
intrepidity with which each individual performed his 
respective duty. Crippled nearly as badly, they if possible 
suffered more severely ; for being so distant from relief 
none could be carried without imperilling all, and each 
was obliged to remain toiling at the drag ropes making 
forced marches. 

It is to Lieut. Aldrich’s judicious care and energy during 
i the long and anxious homeward march, seconded by the 
j spirited example of Joseph Good, acting chief boatswain’s 
I mate, captain of the sledge, himself one of the most en- 
i fcebicd of the party, that they owe their lives. Lieut. 

I Aldrich’s services on this, as on all other occasions during 
the three years he has been under my command, calls for 
my unqualified admiration ; he is a talented and zealous 
officer, and in every way deserving of their Lordships’ 
consideration. 

Again, Sir, I have to bring to your notice the valuable 
services of Lieut. May and James Self, A.B. ; the thaw 
having set in, it was principally due to their incessant 
labour that the party arrived on board before the rapidly 
advancing disease had further developed itself. 

With regard to the outbreak of scurvy, which attacked 
the crew of the Discovery as tvell as ourselves, when the 
sledge crews started early in April, a finer body of men 
in apparently perfect health it would have been difBcuh 
to pick anywhere, and I trusted that, owing to the excel- 
lent condition of our provisions, we were secure from any 
* attack, but I must now conclude that disease was even 
then lurking among us, and that the heavy labour of 
sledge travelling intensified and brought it out, as has 
been the case in nearly all former journeys when the tra- 
vellers have been unable to procure large supplies of 
game, and were unprovided with lime juice. It attacked 
first the weakly men, afterwards the strong men who 
were predisposed for it, and most severely of all those 
who were employed on the longest and most trying 
journeys. Had there been no .sledging work I believe 
that the disease would not have betrayed its presence 
amongst us, and had the officers been called upon /rom 
the first to perform as severe daily labour as their men f 
think that they would have been equally attacked. 

On July 9, fifteen days after theretuin of the last sledge 
parly, thirty-six of the crew of the .ship had been, and 
[ twenty-four were, under treatment for M;urvy. This large 
I numbet of patients, most of them requiring constant and 
: special attention, necessarily taxed to the utmost the ser- 
vices of Dr. Thomas Colan, Fleet Surgeon, and his able 
second, Dr. Ed. Moss, Surgeon. Nothing could excecil 
their indefatigable patience and care. The deprivation 
i of necessary rest and exercise cheerfully submitted to ))y 
j Dr, Colan, upon whom the chief responsibility fell, con- 
siderably impaiied his own health, following as it did so 
closely on his long anxious watch by the bedside of Ned 
Petersen, . 

In order to preserve the continuity of the narrative, I 
,;ill here report the result of Lieut. Beaumont’s explora- 
tion on the Greenland coast, but which I only learnt some 
time afterwards. 
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On August 6, while the was imprisoned by the 

ice twenty miles north of Discovery Harbour, during her 
passage down Robeson Channel, Lieut, Rawson and two 
men arrived with letters from Capt. Stephenson contain- 
ing the distressing intelligence that scurvy had attacked 
the Greenland Division of sledges with as much severity 
as it had visited the travellers from the v^/<v 7 , and that 
Lieut. Beaumont was then at Polaris Bay recruiting his 
n^en, I must refer you, Sir, to Capt Stephenson’s letters 
and to Lieut, Lewis A. Beaumont’s report for a full detail 
of the proceeding of this party, but I may here meru ion 
the chief points. I have already reported their »nove- 
ments up to May 5, when Dr. Coppinger left them ; 
Lieut, Beaumont with two sledge crews journeying to the 
north-eastward along the north coast of (Greenland, all ■ 
apparently in good licaKh. A v^ry few days after, James | 
J. Hand, A. B., who had passed the winter on board of 1 
the Alert ^ showed symptoms of scurvy. As soon ns the 
nature of the disease was I'ecidcd, L^eiit. Beaumont do- 1 
terniined to send Lieut. Rawson with three men and the j 
invalid back to Polaias Ba\, and to continue the cxplora- ! 
tion with reduced numbers. Lieut. Wj alt Kaw’son parted ! 
company cm his return on May ii ; but owing to two j 
more of his crew breaking down, leaving only hiin^cK | 
and one man strong enough to drag tlie sledge on which 1 
lay the principal sufferer, and to look afeer the other two, | 
lie only succ<.'Ccied in reaching the depot on June 3, J 
James J. Hand unhappily dviag from the extreme fatigue j 
a few hours a' ter the anival ot the parly at Polaris Ba>. 
Out of the other men forming the sledge crew, who had ! 
;iU passed the winur on boa'd the Akrt^ only one of | 
them — Klijah Rauicr, Gunner, R.M.A. — escaped the in- t 
sidious diWase ; George Bryant, ir>t class petty officer 
and captain of Bie sled.^c, and INlichaol Regan, A.B., ; 
were both attacked, the former, although in a wry bad | 
state, manfully refustd to the last to be curried on the ; 
sledge, knowing that his extra weight would endanger the i 
lives of all I 

i cannot praise Lieut Rawsonls conduct on this occa- | 
sion too highly ; it is entin Iv due to his genial hut firm j 
command of his party, inspu-itingas he did his crippled j 
l»and, who re ied with the utnio;>t ccnhUcnce on him, that : 
they succeeded in reaching lite dcf '61. Jiis return bting j 
totally unexpected, no relief was thought of, nor, indeed, ; 
were there any tnen to send. On June 7 Lieut. Fultord | 
and Dr, Coopb ger, wiih Hans and the dog-sledge, re- j 
Lurm d to Rolans Bay d»'p6l from the exploration of | 
Betcrniaim Fiord; and, with the help of some fresh seal : 
meal and the profe:>3ional skill and care of Dr. Cop- ^ 
pinger, the malady w^as checked and the sick men gradu- 1 
allv regained strength. 

Lieut. Beaumont, continuing his journey on May 21, 
succeeded in re.iching lat. 82'^ 18’ N,, long. 50“ 40^ W., 
discovered land, apparently an island, but, ow'ing to the 
nature of the ice, probably a continuation of the Giecn- 
land coast, extending to lat. 82 ' 54' N., long. 48'-' 33' W. 
By this lime two more of the crew showed symptoms of 
scurvy, and soon after the return journey was commenced 
the whole party were attacked, until at last Lieut. Beau- 
mont, Alexander Giay, st.rgcant-quartermaster captain of 
the sledge, and Frank Jones, stoker, were alone able to 
drag, the other four men having to be carried forward on 
the skdge in detachments, which necessitated always 
double and must frequently treble journeys over the 
rough and disheartening icy load ; ncvcnheless, the gal- 
lant band struggled manlully onwards, ib«inkful if they 
made one mile a day, but never losing heart ; but Lieut. 
BcaumonRs anxiety being intense kst relict should anivc 
too late to save the lives of the worst cases. Not arriving 
at Polaris Bay on the day expected, Lieut. Wyatt Raw- 
son and Dr. Richard W. Coppingcr, with Hans and the 
dog^skdge, started on June 22 to took for them, the two 
pmues providentially meetmg in Newman’s Bay, twenty 
niiks from the dep6t. The tuliowing day Frank Jones 


three officers and Alexander Gray to drag the four in- 
valids, the dogs carrying on the provisions and equipage. 
On the 27th Alexander Gray was obliged to give in, and 
the officers had to drag the sledge by themselves, Gray 
and Jones hobbling along as best they could. On the 
28th, being within a day's march of the dep6t with the 
dogs, the two worst cases were sent on in charge of Dr. 
Coppinger, and arrived at the end of the march, but I 
regret to state that Charles W. Paul, A.B., who joined 
the expedidou from the Valorous at Disco, at the last 
moment, died shortly after their arrival. The remainder 
of the party, helped by Hans and the dogs, arrived at the 
depot on July i,and it being impossible to cross the strait 
and return to the JDiscinmy before the inval ds were re- 
cruited, at once settled thcmselv'cs down for a month’s 
stay, ilu>se able to gel about shooting game for the suf- 
ferers with such success that they obtained a daily ration 
of fresh meat. It was enli»*e]y due, under Eh'ovi deuce, to 
the timely assistance dispatched by Lieut. Rawson, who, 
as senior officer at Polaris Bay, when there was not time 
to cross Hall’s Basin and inform Capt. Stephenson of his 
apprehensions, acted promptly on his own authority and 
went to the relief of Lieut. Beaumont’s party, that more 
casualties did not occur. 

After such details it is scarcely necessary for me to 
allude to the services of Lieut, Beaumont The command 
of the Greenland sk‘dge->. entailing as it did the ciossing 
and rerrossing of Ivobeson Channel— which in 1872 re- 
mained in motion all the season — required even greater 
care and jinlgmcnt than is always necessary in the leader 
of an Arctic sledge party. My confidence m Lieut Beau- 
mont, as cxpiessed in my original orders to him, wms 
fully borne out b/ his careful conduct of the parly 
throughout this trying and most harassing march. He 
is a most judicious, dct^.rmincd, and intelligent leader, 
and as such 1 bring his services to the notice of their 
Lordships. 

Capt. Stephenson by personal inspection having satis- 
fied himsHf that the resources of the Polaris depot were 
suthcieait and appropriaie for the subsistence of the men 
detached to the Greenland shore, although naturally 
anxious tU their non-arrival on board the Discovery^ was 
not alarmed for ihcir safety. (>n July 12 l..ieuT, FulforJ, 
uiih two men and the clog-sledge, were dispatched across 
Hair’s Basin to Discovery Bay, and arrived there on the 
third day, having found the ice in motion on the west side 
of the chai.nH, and experiencing much difficulty in effect- 
ing a lauding. On the receipt of the news Capt. Stephen- 
sc*u imtantiy started with a relief party, carr>ing medical 
comfoits, and arrived at Bolaris Bay on the jqth. On 
the following day the ice was in motion on both sides of 
the channel'. On the 29th Capt. Stephenson, with Lieut. 

I Rawson, llans, and lour abl^ men, with two invalids who 
could walk, started with the dingy for Discovery Bay, 
j and after a very wet journey they landed on the west 
shore on August 2, Lieut. Beaumont and Dr. Coppinger, 
with five strong men, being left for a few days longer in 
order to give the other two invalids further time to recruit. 
The whole party ultimately re-crossed the Strait, and 
arrived at Discovery Bay on August 14, having been 
absent from their ship 120 days, several of the party who 
had wintered on board of thcy/A’r/ having been absent 
since August 26 the previous year. 

Great praise is clue to Dr. Richard W. Coppinger for 
his skilful treatment of the disease ; living as be and the 
party did for from six to eight weeks in tents on an Arctic 
I shore without extra resources or medicmei<, except at the 
last, it is much to his credit that oxr their arrival on 
board the Discovery all the patients were able to perform 
their ship duties. All speak in the highest terms of Hans 
the Esquimaux, who was untiring in his exertions with 
the dog- sledge, and in procuring game— it was owing to 
his pauent skill in shooting seal that Dr. Coppinger was 
able to regulate the diet somewhat to his satismction. 
T R#*£r]T>aki B. Fulford, and Dr. Richard W. Cop- 
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pinger cleared up all doubt about the nature of Peter- 
mann Fiord, having reached at a distance of nineteen 
miles from the entrance, the precipitous can of a glacier 
which stretched across the Fiord. ^ 

On considering the result of the spring sledging opera- 
tions, I concluded that, owing to the absence of land 
trending to the northward and the Polar pack not being 
navigable, no ship could be carried north on either side 
of Smith's Sound beyond the position we had already 
attained ; and also that from any maintainable position 
in Smith’s Sound it was impossible to advance nearer the 
pole by sledges. The only object, therefore, to be gained 
by the Expedition remaining in the vicinity for another 
season, would be to extend the exploration of the shores 
of Grant Land to the south-westward, and Greenland to 
the north-east or eastward, but as with the whole resources 
of the expedition 1 could not hope to advance more than 
about fifty miles beyond the positions already attained on 
those coasts, and moreover, although the crew were 
rapidly recovering from the dinease which had attacked 
them, they Avould certainly be unfit for employment on 
extended sledge parties next year, I decided that the 
Plxpediiion should return to England as soon as the ice 
broke up and released the ship. It was with the very 
greatest regret I felt it my duty to give up the very inter- 
esting further examination of the northern coast of Green- 
land. 

Although pools of water formed along the titlal crack 
in the ice early in June, the thaw did not regularly set in 
before the last week of the month. On July i w'ater in 
the ravines commenced to run, after that date the tliaw 
was very rapid both on shore and on the ice, but no 
decided motion look place before the 20th. On the 23rd, 
with a strong south-west wind, the pack was driven a mile 
away from the shore, but, as in the autumn, no navigable 
channel made to seaward or along the land to the west- 
ward of Cape Sheridan. On the 26th a record was Itfc in 
a cairn erected on shore detailing the work performed l)y 
the expedition, and of my intention to proceed to the 
southward. On the 3rst, after considerable labour to 
clear away a passage through the barrier of floe-bergs 
which had so well protected Ub during the winter, wc suc- 
ceeded during a strong south west wild, which drove the 
pack out to Sea, in rounding Cape Rawson and entering 
Robeson Channel on our return voya^^e. After a ten 
miles run along shore, through a f.iirly open channel 
between the pack and the clifiy ice foot bordering the 
coast, we were stopjied by a heavy Hoc one-and-a-half 
miles in diameter nipping against the land four miles 
noith of Cape Union, and there being no other protection 
attainable, the ship was secured in a small indentation 
among a group of grounded lloc-bergs lining the shore off 
a shallow part of the coast. The ice in the offing drifted 
north and south with the tides in a nearly compact mass, 
that near the shore alone being loose, but in no way navi- 
gable. 

Early in the morning of August i, the heavy floe which 
had stopped us the previous day commenced to move, and 
was soon travelling to the northward with the whole 
strength of the tide at the rate of one-and-a-half miles an 
hour, scraping along the ice foot as it advanced towards 
the ship in a rather alarming manner, JSteam being for- 
, tun ate Jy ready we cast off, and succeeded in passing 
between it and the shore, as after a severe wrench against 
a projecting point dose ahead of us, a channel was opened 
by its rebound, as it coach-wheeled round the north point 
ot the floe, turned in towards the land close to the 
portion which we had vacated a few moments before. 

The difference between an ordinary floe and Polar Sea 
ice i^s here exemplified completely ; the former com- 
posed of ice about 6 feet in thickness, on meeting with an 
obstruction is torn in pieces as it presses past it ; the 
, being some floor 100 feet thick, quietly lifts any 
^ itn|>ediiiieiit away out ot its course, and takes no further 


notice of it. Such was the case on this occcasion : the 
Polar floe, which we only escaped by a few yards, on 
nipping against the heavy breastwork of isolated floe-bergs 
lining the coast, some of them 40 feet high and many 
thousand tons in weight, which had lately formed our 
protection from the smaller icc pieces, tilted them over 
one after another, and forced them higher up the land- 
slope, like a giant at play, without receiving the slightest 
harm itself, not a piece breaking away. It was mok pro- 
vidential, that by its twisting round the A/crt w:is enabled 
to escape out of the trap in which she was inclosed. 

Steering onward, so close to the shore ice-cViff'— from 
20 to 40 feet high, and having ten to twenty flithoms water 
alongside it — that the quarter-boats touched on several 
occasions, we reached within two miles of Cape Union, 
but in consequence of the pack remaining close in at the 
cape, both during the flood and ebb tides, the ship was 
again brought to a stop. Fortunately we were able to 
secure her abreast of a large w'atcr-course, the stream of 
which had been powerful enough to undermine the ice- 
cliff to such an extent as to allow fifty yards of it to break 
away and float off to sea ; this left just sufficient sprice in 
which to secure the ship alongside the beach in such a 
manner that in the event of a nip taking place she would 
merely be forced on the shore before the floe itself 
grounded. Here we were delayed for twenty-four hours 
with the boats from the exposed side lowered do Am and 
moored in-shore for safety. 

At half flood, the south-nmning tide, a narrow lead of 
water formed round the cape ; steam was got up imme- 
diately, but owing to delay in shipping the rudder con- 
sequent on the tide loinning towards the bow carrying it 
under the ship’s bottom, the ice closed in again before i 
could get round ; it also cut us off from our Iriendly little 
haven, and I was therefore obliged to secure the ship during 
the north-running tide in a slight indentation in the high 
clifiy ice-foot. Fortunately being within half-a-mile 0/ 
Cape Union, the run of the ice, as it passed to the north- 
waid round the Cape, kept at about twenty yards from 
the land until after it had passed our position ; only the 
lighter ice pieces scraping their way along the ship’s side. 

As we would be exposed to the whole pressure of the 
ice duiing the soutli-going tide, at 4 P.M., low water, il 
being calm and no prospect of a westerly wind to open a 
navigable passage, 1 caist oif and bored a short distance 
into the pack with the purpose of allowing the ship to 
drift round the Cape with the flood or south-going tide. 
The ice carried her with it about a quarter of a mile 
distant from the land, wiih no navigable water in sight, 
the whole pack moving steadily together without nippir.g 
to any great extent. As wc passed we noticed that the 
front of the ice-foot was perfectly smooth, and tvould 
aftord no protection whatever if we were obliged to leave 
the pack. As the tide slackened we succeeded with great 
trouble in steaming out of the pack just as the icc com- 
menced to set to the northward with great rapidit)^ As 
il remained slack for some twenty yards from the beach, 
we were able to proceed slowly to the southward, dose 10 
the ice-foot ; the midship boats being turned in-boaivl, 
but the quarter- boats which could noFbe protected, being 
in constant peril of a squeeze. The water channel 
widened considerahdy as we approached Lincoln Bay, 
and we crossed it without anv trouble, and arrived with- 
in five miles of Cape Ikechey before the tide turned, to 
run south again, when 1 secured the ship alongside a 
heavy polar floe-picce, wiih the hope of again drifting 
south ; but finding that the lighter pieces of ice wcr(‘ 
drifting faster and gradually inclosing us, I was obliged 
to cast off, and with much trouble succeeded in reaching 
the north side of Cape Beechey, before the north running 
tide made at noon, August 3. After two hours waitirig, 
there being plenty of water space to the northward, a 
channel opened and allowed us to get round the Cape. 
Here the cliffy ice-foot comes to an end with the precipi- 
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tcus land. South of the Cape the land slopes down to 
the shore line, and is fronted by a breast- work of broken 
off floe-berfTs similar, but somewhat smaller, than those 
lining the shore of the Polar Sea ; among these the ship 
was secured in three fathoms water within twenty yards 
of the shore, a mile south of the Cape, and considering 
our much more exposed position during the winter, 1 
thought the ship secure. 

During August 4 the weather was overcast with snow 
squalls from the south-west, with a low barometer but not 
much wind. As the ice had closed in and locked the 
ship up completely, the sportsmen visited the lakes where 
three musk-oxen bad been shot the previous summer. A 
number of geese were found all unable to fly ; the old ones 
moulting w’ere nearly featherless, and the young ones not 
yet having grown theirs ; consequently fifty-seven were 
captured, a very welcome supply for the invalids, of whom 
we had ten still remaining. The ice remaining close, and 
being only twenty miles from the LHscovtry^ Mr. Egerton, 
with a seaman for a companion, was sent to her on 
August 5 with orders for her to prepare for sea. They 
had a rough and troublesome w^alk over the hills, but 
arrived the same evening. 

During our detention in this position, the pack in the 
offing drifted up and down the strait with the tide, the 
wind having the effect of increasing the speed of the 
current, and the duration of its flow both tow.ards the 
north and the south. Although the ice generally was of a 
considerably lighter character than that in the Polar Sea, 
or at the northern entrance of Robeson Channel, a number 
of heavy Polar floes passed us, driven to the southward by 
the northerly wind, and set into Lady Franklin Sound 
and Archer Fiord rather than down Ktiuiedy Channel. 
In fact, that Sound may be considered as a pocket 
receiving all the heavy ice driven south through Robeson 
Channel, and retaining it until the prevailing westerly 
winds carry it to to the northward again, and clear out 
the Sound ready to be rc-fllled when the north wind 
returns. It is only during seasons when nonhcily winds 
prevail considerably over the westerly ones, that the 
heavy Polar ice is carried south in large quantities into 
Srtiith’s Sound and Ilafrin's Bay. 

On August 6 the wind increa ed considerably from the 
north UT.til it blew' a gale. During the height of the flood 
or soulh-going tide a succession of heavy floe pieces 
passed us driitmg down the strait, toyingw ab our barrier 
ofouiUing protection*?, and turning one large one com- 
pletely topsy-turvy. It was firmly agrouiid in twedve 
fathoms water on an off-lying shoal some 200 yards from 
the main line of the floe-bergs, and on this and the 
previous days had been of great service in keeping the 
line of the drilling pack at a safe distanct* from us ; but 
on this occasion the point of a large floe which was drift- 
ing south close in shore brought the we ght of the whole 
pack on the doomed mass. As it received the pressure the 
lloe-berg was reared up in the air to its full height of at 
least 60 feet above water, and turning a complete somer- 
sault, fell over on its back with a tremendous splash, 
breaking into a number of pieces with a great commotion 
and raising a wavef^uflicieiuly to roll the ship consider- 
ably. Our protecting floe-berg carried away, the ice 
moved in, forcing the lighter floe-bergs one after the 
other, as they became exposed farther in-shore, and at 
last nipped the ship slightly. This evening Lieut, Rawson 
and two seamen arrived from the Discovery with news of 
the Greenland division of sledges. On the morning of 
August 7, with the wind blowing slightly off the land, the 
ice eajsed oO shore, and cleared the nip jound the ship, 
b>it did not allow me to move to a more sheltered posi- 
tion. In the afternoon, a temporary opening occurring, 
steam was raised and the rudder shipped, but owing to 
some of the ropes fouling, the Jaiter was not ready before 
the ice closed in and imprisoned us again* During the 
ni£hl the wind increased considerably, and with the south 
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running tide the ice vras being carried past us at the rate 
of two miles an hour. Owing to several heavy pieces 
grounding outside our line of barrier ice, the inner edge 
of the pack was guided more towards our position, and at 
last two heavy pieces wedged themselves against the ship, 
the inner one grounding alongside the ship after forcing 
her very close to the shore, and nipping her to such an 
extent that the ship was raised bodily 3 feet. As the tide 
rose the lighter ice in-shore gradually forced its way under 
the sliip’s bottom and relieved the prcssuie somewhat ; so 
that after four hours she was only raised about 6 inches 
above her usual draught of water. 

i As there was now no hope of releasing the ship, except 
by cutting down the heavy piece of ice which was aground 
outside us, all bands were set to work with pickaxes to 
lighten it. On August 10, after three days’ w^ork, the ice 
having been sufliciently reduced, floated at the top of high 
water, and released the ship ; the main pack moving off 
shore at the same time, we advanced five miles, and on 
the following day, after much trouble, succeeded in join- 
ing company with the Disco^fety. Sending all my sick 
men to the Discovery^ the Alert was secured at the en- 
trance of the harbour ready to start for Polaris Bay to 
relieve Lieut. Beaumont immediately the ice permitted me 
to cross ; but his arrival on August 14, as before stated, 
fortunately rendered this passage unnecessary. The Dis- 
covery having embarked her coals and provisions, both 
ships w'cre now ready to continue their voyage to the 
southward, but although w^ater was observed in Kennedy 
Channel, the whole of X.ady Franklin Sound remained 
filled with the ice brought to the southward by the late 
northerly gale. While waiting, ready to start, each of the 
ships tailed on shore at nearly low water, but floated 
ag.un wi.hout damage. 

We uere delayed here with calm weather and con- 
sequent little motion in the ice until August 20, when, 
a chance offering, we pushed our way through the 
pack, which, gradually opening as we advanced, led 
us into comparatively open water off Cape Liebcr, 
wher-^ a strung south-westerly wind had been blow- 
ing for several days but had not been able to force 
its way across the ice in Hall s Basin. As we neared 
Cape Lawience, the ice, which had been getting closer as 
we advance- d south, became so close that we must either 
retani north, run into the pack, or secure the ships to 
some of the grounded floe-bergs or icebergs. I chose the 
latter, and entering the bay immediately south of the 
cape, v.'c fuliowetl the co.ast until we found ourselves in a 
large inner basin perfectly land-locked, and I made the 
ship'i fast with perfect confidence, although with the spring 
florxi iide the ice was floating sluggishly in and gradually 
nllmg up the bay. It happened, untortiinately, that at 
the very top of high-water a rather insignilicant-iooking 
piece, of ice pressed against the ship, when the floe- berg 
in-shorc ol us, and against which the ship was resting, 
having floated with the spring tide, allowed itself to be 
pi esse i in-shorc, and suddenly we found the ship aground 
forward wi th deep water under the stern. Before any means 
could be taken to release her from this position the tide 
had fallen 14 feet at low wa’cr, leaving the fore foot and 
keel bare as far aft as the fore channels, the ship lying 
over on her bilge at an angle of twenty-two degrees. As 
the tide rose, tnc ship was lightened, the cables hauled 
aft, and the anchors lowered on to suitable pieces of ice. 
One of these was then hauled astern to a proper position, 
when by blowing up the ice the anchor was laid out with 
great case. At high water the ship was hauled off with- 
out having received any injury. Un August 22 a south- 
west wind opened a passage iagain, of which immediate 
advantage was taken, and we proceeded to the southward 
as far as Collinson with only the ordinary troubles 
in ice navigation, during thick snow-storms, misty weather, 
and strong head winds. Oil the cape, owing to the A/M 
being obliged to back astern to escape a nip, the two 
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ships foaled for a few moments* and the Ducovery lost a ! another, as slight movements in the ice during the cairn 
boat's davit, but by smart and skilful management saved weather allowed, ami al hough obliged to enter the pack 
the boat. I may here add that &uch has been the skill occasionally, always keeping as near the shore as prudent, 
displayed by the ofiicers of the watches of the and we rounded Cape Louis Napoleon, and on the 29111 

Discovery although the two ships have frequently been arrived at Prince Imperial Island, in Dobbin Bay, every- 
necessarily within touching distance of each other, and of one heartily thankful to be ^ of the pack, clear of the 
the ice-cliffs and bergs, this is the only accident of conse- straggling icebergs, and for the ships 10 be secured to 
quence which occurred during the voyage. The ice fixed ice once more. 

closing in ahead the two ships were made fast inside During the previous week had expericnc d much 
5 ome grounded icWicrgs in Joiner Bay, one mile north of misty weather with a heavy (all of snow, measuring 
Cape McCHntock, inches, whiih chan?efl the viho’e aspect of the 

In Rawlings Bay, south of Cape Lawrence, icebergs land by reclothirg the richly- tinted stratified nmuntatns 
are found for the first time on coming from the northward, with their winter garb, from which they had only been 
All to the northward may be considered as floe bergs, free for a short seven weeks; aften wards the snow only 
Few even of the initufed can distinguish one from the j melted slightly in the low-lying vafleys, A northerly wind 
other, so like arc they ; and certainly any stranger would now set in, not strong enough to effect the movenrtents of 
be deceived, the floe-betgs being frequently larger than the ice materially, but suffi iently so to clear the atm</- 
the icebergs. The ice foot is also totally diffeivnt, being sphere and lower the tvtnperature considerably below 
(formed by the pressure of lighter ire, it does not project freezing-point; after this date the young ' ca ice formed 
into such deep water; consequerjtly, whereas we cotdd continually d:»y and night. As the mist cleared away it 
secure the ship alongside the ice-foot in Robeson C'bnnnel disclosed a fine, panorama of lofty snow-clad mountainj 
with confidence of her not grounding, in Kennedy Channel with glacier-filled valleys intervening ; one lat gc one ex- 
and all parts to the wSoiith of it there is only one fathom tending to the shore di^^.harges numerous icebergs iiitc 

water alongside the icy cliff at low wat^ r. ' Dobbin Bay. 'Phis, the largest ciisen irgi ug gl icier on tht 

Starting again in the evening, as an incie'i‘'ing south- west shore of Smith Sound, was named auer the Em^irefu 
wx‘St wind gradually opened llie ice to the southward, we Eugenie, who, beridf s taking a personal int. rest in th< 
crossed Scorvsby Bay, which, exler ding from fifteen to expedition by her thoughtful pnMmt of a number o 
tw’enty miles in a south-west direction, was pe^^fi'ctl', clear homely but most useful artich s, added considerably 
of ice, the fresh breeze blowu’ng down it raising a sea the comfort and amusement of each individual, 
which caused the ships to t>itch slightly, and materially On September t w^e crossed Do)/bin Bay and succeede< 
stopped their speed through the ware*-. Approaching in securing tht* ships to an iceberg aground only a quarle 
Cape Frazer, the wind wns blowing a whole gale, and 1 of a mile from ilu- depdt of provisums left by us the pre 
was forced to expend much coal in reaching Main^ Bay vious spring a few miles nu.rth of f'ape Hawkes, but sue 
immediately north of it, and in which the two ships wc*“e was the thickness of the newly-formed ice that boat wor 
anchored among a lot of grounded ice, hut iLe sonuUs off was nearly out of the question ; by wot king in the crack 
the land rendered it anything but a safe or comfortable opened by thtt ebb tide sotne of the provisions were enr 
position. We were dcla>ed three days roimumg Cape barked, V>m there is still a boat and a large quantity < 
Frazer and Cape Hayes, the turrii-g poatt of the channel, bi cuil left on shore there. The same reason prevente 
and consequently a troublesome piece of jjavigrition. On my landing on Wasliington Irving Island and vjsitin 
the 25th, a^cr twice bting driven back into Maury Bay, our own caiin until the third day, when the spring tid 
we succeeded in securing the sbif s inside some grounded having opt ned a water p s^age 1 fwimd that onr nor/c 
icebergs near Cape Louis Napoleon, the same in all pro- had not hem visited since we left it. 'rhe two old cairn i 
babihty that sheltered us when bound to the noithvvard erected by former t< avc Hers were again visited ; the Jichem 
the previous spring. which had Sj.read from stone to stone prov^ing that thc) 

MueJi has been said concerning the expected diffit u'fy arc iiridouhtodJy of very ancient date. They were pro 

of passing Cape Frazer, on account ol the flood tide.s, bably erected to m.irk the farthest north ponit reached b) 
one coming south from the Polar Sea, and tlie other one • f our enterprising and gallant predecessors whe 
north from the Atlantic, being stgfposed to meet ihere, never returned home. 

and hy so cloiffg collect a, quantity of ice iu die iu;igh- On September 3 a lane of water opening along >hor< 
boufhood. Were ice navigation dependtni on tidal cur- to the w estward ol Cape Hawks, every exertion was mad< 
rents alone, then at the position of slack w^tcr, where to reach it, but oving to the newly made ice, which b; 
there is a minimum ebb and flow, a VaSt (juar.i ty ef ice ' cementing together a nmnV^er of loose pieces ol old ic( 
might be c<»llected by the rwo flood tides, but on thc other formed a luinier hetw# en us .iud die water, we onh sue 
hand there would be an <qual (diaime of thc two tides cetded, afur long persevctance, in ramming our wn] 
carrying it awa> in opposite directions ; however, as wind 1 tbro<<ghit .d a large expendimre of coal. Ader roundm*: 
is of far greater ing.ortance than tidal movement, ihe \ the Cape, the pack by cnifting away from thc lanu tuu 
case need not be considcied. The two ticks do meet at i left uufrozt n water and numcious detached small floes 
Cape Frazer, the aciind position varying a few miks north which forced ms to make a very serpen fine course, anc 
or south according to the prevailing wind, and ah-o the occasionally fo pa-'S within thirty yards of the low ice 
ice is certainly accun ulAted immediately about and suudi toM on the shore, fununately alw<tys1[T» ding dtep water 
the cape in great abundance. But this is owin'* to I hc oatcr p vk, consisting of heavy ice, was cluseli 
the ending of Kennedy Channel, and the strait widening ccmerteci trgeifier In thus year's fio^ t ; it contained fewci 
considerably at that place into Smith's Sound proper, icrbcrgs than we observed K-asi sear. 

While many causes lend to keep narrow channels cl.ar, \Vcsucce*(hd in reaching Allman Bay. half-way be- 
eniarged seas with nai row outlets are naiuniliy era;un*- tween Cape Hawks and KraukSin f^ierce Bq', but her* 
bered with ico. the water ended, and the new ice was so strong th d 1 

^ 1 found no greater danger or trouble in passing Cape thought it better to wait for thc cluince of an opening 
Frazer than in navigating elsewhere, except (ruin what is inste ad ol forcing our way tbiougb it wuh full steam, 
caused by that cape being the turning point 0/ the <'oast On the jttflowijig day, no sign of an opei ing occurring, 
hne, where no one wind blowing up or down the strait is and wishing to ^et to a nn re sheltered position on 
able to clear away the ice on the north and south sides of the wesfern side of the bay, the Discovery being 
the cape at the same time. Struggling slowdy and patiently better adapud for the work than the Alert^ m i|»c 
along, gaining about one mile a day by moving forward way under full .steam forcing a canal unougn the 
from the protection of one stranded iceberg to that of ice, which was i to 3 inches thick. She was iicvtraf 
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times campktcly stopped, until with all h^inds running 
from side to side on tJbe upper deck and rolling the ship, 
she cleared herself and obtained headway again. At the 
head of Allman Bay we found a long valley leadingdown 
from the lofty hills far back in the interior filled with a 
gigantic glacier, probably extending ea.stw;»rd nearly to 
Ijobbin Bay, It was named after Mr. Evans, the IVe- 
sident of the Geological Society In the Bay the 
temperature of the surface water was 32”, whereas since 
the frost had set in we had not met with any above 30. 
On testing it was found to be nearly fresh, which fully 
accounted for the increased thickness of the newdy formed 
ice* We afterwards found the same phenomenon in the 
neighbourhood of each gla ier stream that w e passed, 
proving that the w%ater under the glaciers being cut off from 
the increasing cold remains unfrozen, and running after the 
temperature of the air is considerably b:*low freezmg point. 

The ice prevented our further movenunt until Stptem- i 
her 6. Early on the ydi, after of.c halt to allow the ice to 
open, we reached Norman Lockycr Island, with w^ater 
channels ior a third of the way across Princess Marie 
Bay, 7 'he season was nowr getting so late that one false 
step w'ould probably entail our passing another winter in 
the^e seas without any adequate result being derived ; 
therefore before attempting to cross the bay I walked to 
the summit of the island with Capt. Stephenson, and from 
there we bad the cheering prospect of seeing a large 
space of open water same twtmly miles distant from us 
which we knew would extend to the entrance of Smithes 
Sound, with only a few troublesome-looking nips between 
us and it. Making a signal to the ships we hurried on 
board, and with the exception of one nip which cost us an 
^ hour to clear away with all hands on the ice, and the 
Discovery charging at it repeatedly with full steam, we 
succeeded in getting two-thirds of the distance across the 
Bay ; but there w'e were slopped by three exten.sivc Paleo- 
crystic floes which tozzled m between some grounded 
bergs, and Cape Victoria prevented the ice from drifting 
out of Princess Mane Pay 'Fhe open whaler was now in 
sight from the mast-head, but the supply of coal was 
j cttlng so low that if w'c did not succeed in releasing the 
ships the allowance for the second winter would have 
to be much reduced. On the 9th, as the ice moved at the 
change of Jtides, wc advanced about a miP*. On the 
morning of the loth, observing that the heavy ice was 
likely to pass clear of the icebergs wduch nnpri.soned it, 
steam was got up ready, and five minutes after the channel 
was opened passed through and found ourselves clear 
of Cape Y ictoria. 

After this ihtre was ordy one serious obstacle to our 
advance* Owing to the very calm weather the new ice 
had now frozen so strong that full steam was always 
necessary, particularly so w^hereyer we had to force our 
way through ice where scattered pieces of old ice had been 
re-frozen closely together. At our last barrier of this 
kind, alter the A/eri had repeatedly charged the nip with 
full steam and considerable speed on, with no result, the 
Discovery ranged up alongside, and there being a narrow 
piece of heavy ice which would prevent the two ships 
actually touchingf*we made a charge together, and suc- 
ceeded in foicing the batrier and gaining the open water 
beyond* Fiom here the water channel permitted me to 
make a clear run tor Cape Sabine, the ice opening a.s we 
^vanced until none was in sight from the mast-head. 
On passing the entranciJ of Hayes Sound a considerable 
quantity of ice was observed some distance inside it. 

In comparing the voyage of the Potaris and that of the 
Altft and Discovery^ 1 believe that a vessel might have 
passed up the channel with equal fortune as the Polaris 
without encountering ice during the south-west gale we 
experienced in the middle of September, 1875. The heavy 
sea which on that occasion was produced in Robeson 
Channel indicated that there was a considerable stretch 
of clear water to the southward. The difficulty would be 


the choice of a starting point so late in the season after 
the frost has set in. If carefully navigated, a vessel al- 
though kept ready to make a start, ought by that time to 
be secured in a sheltered position fit for winter quarters ; 
and, there'ore, would most probably be unable to reach the 
channel of open water when it formed. If incautious, she 
would be as helpless in the pack The best starting points 
are Port Foulke and Port Payer, at the entrance of Smith's 
Sound. The Poland quick passage north was entirely 
due to her leaving the entrance of Smith Sound at an 
opportune moment late in the season ; had she left at any 
other time she would have experienced the same trouble 
in getting north in 1871 as in returning south the follow- 
ing year. There was as much in the channel in 1871 as 
in 1872—75 — 76. To the latitude of Polaris or Discovery 
Bav, if no accident happens to the ship, the passage may 
probably be made with perseverance most years by start- 
ing early in the season, but it will at all times be a most 
dangerous one. 

In Robeson Channel the difficulties are greatly in- 
creased, and the p?«ssage may be said to depend as much 
on a fortunate combination of circumstances as on skilful 
navigation. The present expedition was 25 days in going 
and returning between Cape Sabine and Discovery Bay, 
the distance being 250 miles ; 7 days in proceeding from 
Discovery Bay to the Arctic Sea, and 12 days in return- 
ing. the distance being 76 mile.s. 

S-iil was only used once on the passage north, the 
distance run being 20 miles, it was never used during the 
passage south. It is, therefore, totally out of the question 
a sailing vessel ever making the voyage ; nevertheless, as 
full steam was only necessary on two occasions, a power- 
ful steamer is not necessary. When the ice is decidedly 
closing no power at present available is of the slightest 
use ; when it is opening, easy speed generally carries the 
ship along as fast as the ice clears away in advance of 
her ; it is rarely that a quick dash forward is necessary. 

In a very exceptional season a ship might be carried 
nearer towards Cape Joseph Henry than Floeberg Beach 
on the west shore, and probably into Newman Bay on 
the east shore of the entrance to Robeson Channel ; but 
from the experiences we have gained 1 most confidently 
report that no vessel will ever round the promontory of 
Cape Joseph Henry, or pass beyond Cape Brevoort in 
navigable water. 

Every observation indicates that the last few years 
have been mild at the settlenienis on the west coast of 
Greenland, and open sca-ons with regard to the ice in 
Baffin’s Ikiy ; little or none having been met with north 
of Cape York in July and August. 'I'hc settlement at the 
Whale Fish Islands has been temporarily withdrawn, 
owing to the thin state of the ice rendering the fishing 
dangerous ; and the temperature of the water as we pro- 
ceeded south, through llatfin’s Bay, was so high that 
navigation could scarcely be interrupted off Disco before 
the end of the year ; indeed, the Inspector intended to be 
absent in an open boat in the month of November, With 
a maximum body of water the ice formed on it in one 
winter wall be considerably lighter or thinner than it 
would be, had a quantity of ice been left floating about 
on its surface ready to be re-frozen thicker, and cemented 
with the new ice into one floe during the coming winter. 
Thus, one open season certainly leads to another j amd 
unless fortuitous circumstances occur, such as continuous 
south-west gales, during the summer months, the season 
of 1877 must be a very open one in Baffin^s Bay. North 
of Smith’s Sound the season is probably entirely different 
to that of Baffin's Bay, lor the same northerly wdnds that 
carry the ice to the southward towards Davis Straits, 
must fill up Smith's Sound with heavy Polar ice and pro- 
duce a cold season. Southerly winds which keep the ice 
north in the Bay would as certainly clear out the channels 
to the northward, empty the ice into the Polar Sea, and 
produce a milder season than usual 
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From Hayes Sound to Cape Becchey, in lat. 81° 52' N., would be landed at Cape Sabine, we found no record ot 
I where Robeson Channel is only thirteen miles across, her previous or intended movements. Concluding that 
I numerous Esquimaux remains stud the whole line of the the remainder of our mail vms left at Disco, and being 
I west shore of Smith’s Sound. To the southward of Cape short of coal, and the weather very calm, I pushed on 
f Beechy the coast line affords fair travelling, to the north- towards the Carey Istods, without losing time by visiting 
ward the precipitous cliffs cut off all further advance, Littleton Island on the opposite side of the strait. A 
exceot durinit the depth of winter, when the ice in the southerly wind springing up, the ships were put under 
' channel is stationary. A very careful examination was sail. Beating to the southward, we fetched into Whale 
made of the coast north of Cape Union, and I can report Sound on the nth without meeting any ice since leaving 
with confidence that Esquimaux have never had a per- Smith's Sound. The wind having freshened into a gale 
tnanent settlement on that shore. All the facts collected I anchored in Bardin Bay on the evening of the 12th, 
by our numerous observers lead me to conclude that the where we observed some Esquimaux on shore, but the 
wanderers crossed Robeson Channel from Cape Bcechey weather continuing very bad, I, unfortunately for them, 
to Cape Lupton, where the Expedition discoveied put off communicating until the following day. On the 

Iheir traces. same night the wind shifted suddenly .and forced us to 

'I'lic few pieces of drift wood, all of the fir or pine get under weigh, when the misty weather and a dark 
species, that have been obtained on the shores of the night prevented my landing at their settlement. The 
i'olar Sea have evidently drif.cd to the position in which rock a-wash off Cape Powlet, the east point of the entrance 
they were found froai the westw.ird. One piece was ob- on which the Esquimaux village stands, is very dangerous, 
tained lying on the surface of the sea it.c itself, two miles 'fhere is no good anchorage obtainable outside of Tyndall 
distant from the land, the rest were found on the shore at Glacier ; we were obliged to anchor in twenty-three 
difieient heights above the sea level up to 150 feet ; the fathoms in a position exposed to the northward, the Dis- 
former was perfectly fresh with the bark on ; the latter in foifcry making last astern of the Aiert 
all stages of decay, usually imbedded in the mud of dry During the 13th and 14th we worked to the southward 
ancient lakes evidently formed by the rising of the land, toxvards Wolstenholm Island with calm and light airs 
and of very great age. Besides the..e evidences of the from the west, which prevented my reaching the Carey 
jisiugof the land, the clearly defined smoothing of the ^ Islands except at a large expenditure of our rapidly dimi- 

at all the prominent capes, from the present ice nishing stock of coal ; the heavy swell left from the late 

level up to 300 and 400 feet until the marks are lost in southerly gale would also have prevented our landing ; 
the gradually decomposing rucks, caused by the pressure accordingly our letters, left there the previous year by the 
of the bordering ice-foot and the grounding ice as it is Pandora^ w^Te obliged to bsi sacrificed, 
loiced against the land by the drifting pack, and the From Wolstenholm Sound a south-easterly wind enabled 
numerous sea-shell beds and mud deposits at high eleva-* us to fetch across to Cape Byain Martin at the entrance 
lions were most noticeable. of Lancaster Sound, where we arrived on the i6th, having 

At Floeberg Beach the salt-water ice formed during seen no field ice, and the temperature of the sca-watcr 
the winter attained ns maximum thickness of 75I inches langing from 31 to 34 degrees. Steaming to the eastward 
early in June. In a fresh-water lake at the same date the on the i8th, we met another south-east wind, which car- 
ice was inches thick, with 12 feet depth of water at a ried us into the south part of Melville Bay, and we pro- 
ternperature of 33''' below it. Ihis proves decidedly that cceded south along the Greenland shore. I preferred 
the dtcp lakes do not freeze to the bottom during the recios:>ing DafTin’s Bay rather than by standing to the 
winter. The lowest tcnqiera lure rcgisteicd by a thermo- southward risk getting in- shore of the middle ice on the 
meter buried 2 feet in the ground beyond the infiiience of , west side. On the 20th Cape Shackleton was sighted, 
any sudden vaiiation was 13 degrees below zero ; 59 and on the 35th we arrived at Disco, having had per- 
degrees wanner than the uir at the iinic. it rose gradu- sisteiu head winds since we left the entrance of Smith’s 

ally as the summer advanced, and at the end of July had Sound on the loth. Only one light stream of ice was 

risen lo 295''. By that time the ravines had nearly fallen in with all this part of the voyage. Here Mr. 

.stopped running, and the weather was becoming gtadually Krarup Smith, Inspector of North Greenland, most coii- 

■’colder. I'hc sun’s rays were most powerful on June 13 siderately allowed us lo take 30 tons of coal out of his 
4^and 21 f when a thermometer, with a blackened bulb in small si ore, and informed me that there were 20 tons 
'vacuo, registered -J- 128 and + *29 degrees, the tempera- rnoie at my disposal if 1 would visit Egedt'srninde ; and 
j'tu re of the earth’s surface at the time being -+-27 and of in order to give the Expedition the full benefit of his 
air -f 34 degrees. presence in obtaining supplies, Mr. Krarup Smith accom- 

The coldest temperature of the sea- water during the panied the ship to that port. Nothing could exceed his 
winter was 28*2 5"^’, the same at all depths. Ou several kindness to us during our stay. Pending that several of 
ocCiisions the Casella reversible Ihcirnoinetet showed that I the mhabitaius of Egedesminde were attacked with 
the tempeiature of the surface water, south of Robeson scurvy, J made the Governor a present of lime-juice Jor 
Channel, was colder ihau that of the underlj ing stratum, general use. From Mr. Smith we learnt that all our 
the difference amounting on one occasion to degrees letters, with the exception of the few left at Cape Isabella, 
Fahrenheit. had been deposited at Littleton Island. Only a few 

At Floebcrg Beach the time of high water full and letters were received at Cape 1 sabeUa*\hcrcfore a large 
change, loh. 44111, ; spring rise, 3fi, oin. ; neap rise, mail of private and official correspondence has been lost, 
rn. yjin. ; neap range, on, 5111. After coaling and preparing the ships for sea we left 

As 1 had deposited a notice of our proceedings at p^gcdcsininde on October 2. On October 4 the two ships 
Norman Lockycr Island and intended calling at Cape recrossed the Arctic Circle, exactly fptcen mom hs from 
i&abelia 1 ran past our station near Cape Sabme without the lime of crossing it on the outward voyage. Experi- 
yisiting it ; observing that the cairn w is intact and ap- encing contrary winds, slow progress was made to the 
peaied lo be in the same state as we left it, Layer Har- southward. As the weather became warmer and damper 
: bour and the neighbourhood was clear of ice. a few men w^re attacked with rheumatism and colds. 

V? We arrived off Cape Isabella on September 9, the On the 12th, during a very severe gale, in which the 
^Y%eather still remaining calm. On iaiidi ng, a small mail ships wcie hove to under a close- recfvd main topsail and 
,“pf ieitcts and ntw'spapers which had been left by the storm staysail, the rudder head, spiung when the 

Pa/id{fra was found at the dcp6t, the dates inform ng us ship was in the ice, worked adrift from the irons with 
tihai the visit was made this year, but beyond a notice which it had been repaired, the lower part ol the ^u<Jder 
that if possible a duplicate box of newspapers being sound. As I had neglected to have the rudder 
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pendants shackled on before leaving port, it was with no 
little difficulty that make-shift rudder pendants were im- 
provised ; but by their means the ship has been steeied 
across the Atlantic, the sails being trimmed to bring as 
little strain as possible on the rudder. The J discovery 
was lost sight of during a heavy gale on the I9ih. Dur- 
ing the passage, southerly winds prevailed. The spare 
rudder, itself badly sprung, has been repaired, and is in 
serviceable condition ; when it is shifted the Alert will be 
ready to proceed to Portsmouth. Captain Stephenson, 
before parting company, was ordered to rendezvous at 
Queenstown, 

In conclusion, it is my pleasing duty to inform you 
for the information of their Lordships, that one and all 
under my command have done their duty well and 
nobly, the utmost cordiality prevailing throughout the 
members of the Expedition from first to last. Capt. 
wStepbenson has been a most valuable colleague, and I am 
much indebted to him for his friendly advice, and ready 
help on all occasions. 

The executive officers have each been mentioned in the 
detailed reports of Capt Stephenson and myself ; their 
conduct when taxed to the utmost, under difficult and 
most distressing circumstances, is beyond all praise. 
Much as the attack of scurvy which visited us is to be 
regretted, it proved how valuable were the services of 
Me i-Surgeon Thomas Colan, M.D., and Staff-Surgeon 
Belgrnve Ninnis, M.D., who were so ably assisted by 
Surgeons Edward Lawton Moss, M.D., and PJcbard 
William Coppinger, M.l). These officers are each of 
great talent and high character, and have fully borne out 
the confidence imposed in them by the Medical Directur- 
Ctneral ; any reward that it is in the » ow'cr of their 
Lordships to bestow on these gentlemen could not be 
given to more careful or zealous officers. 

Lieuts. Lewis Anthony Beaumont and William Henry 
May, who voluntarily undertook the navigating duties in 
their respective ships, have performed that work most 
ably. 

L’cuts. May and Robert Hugh Archer have charted 
the coast line from the entrance of Smithes Sound to the 
northward with great exactness ; these officers have 
tamed their Lordships’ cominendalion. 

The Expedition is much indebted to Mr. Thomas 
Mitchell, Assistant Paymaster-in- charge ; the departure 
of the Assistant Paymaster of the Alert has much in- 
creased his work, as the only officer of his rank in the 
Expedition. In order the more readily to assist me, he 
performed a sledge journey in the early season from the 
Discovery the Alert^'And has since then divided his 
time between the two ships. He is a steady and trust- 
worthy officer, and as such 1 recommend him for pro- 
motion. Mr. Mitchell and Mr. George While, Engineer, 
have made a most valuable collection of photographs of 
subjects connecud with Arctic life and scenes. 

The Engineers of the two ships have always most 
zealously assisted, like everyone else, in the general work, 
and fully occupied their spare time for the benefit of the 
Expedition. 

Messrs. James Wootton and Daniel Cartmel deserve 
great praise for the invariable excellent order in which 
the engines under their charge have been kept, and for 
the careful economy of the coal supply, a vital point in 
Arctic exploration. Me.ssrs. George White and Matthew 
RieWd Miller are each careful and talented officers, I 
most confidently recommend the claims of these four 
gentlemen, who were voluntarily employed with the sup- 
]>ort sledges, to the favourable consideration of their 
i.x)rdships. 

The two ships' companies have conducted themselves 
in the most praiseworthy manner thioughout ; they are 
specially commendable for their resolute perseverance 
during the trying sledge journeys which have been already 
reported. Their good conduct and zeal entitles them to 


the most favourable consideration of their Lordships. A 
list of men specially deserving of and fit for advancement 
to higher rates will shortly be forwarded. 


0 [/Ji ASTRONOMICAL COLUMN 

Twk November Meteors.— The earth will arrive at the 
descending node of the first comet of 1866 (Tempel), in the 
track of which the meteors of the November period arc found to 
travel, early on the evening of the 13th inst. The comet itself is 
approaching the point of nearest approximation to the orbit of 
Uranus, which planet, however, is always far removed from the 
comet during the present revolution. The distance from the 
earth on Novemt>er 13 is 19 06, and from the sun 1811, the 
mean distance of the earth from the sun being taken as unity ; 
and were we able to reach the comet with our telescopes it would 
then be found rather more than one degree to the west cf An- 
tares. The obvious existence of more than one point of excessive 
condensation in this stream of meteors, necessitates a strict watch 
at each return of the earth to the nodal point, if wc are to arrive 
at a clear knowledge of the law of distribution along the orbit, 
and as was remarked by M. Leverrier, cela permeilra de 
comprendre ces questions duns utie iheorie plus precise.’^ 

Herschki/s First Glimpse ok URANUs.—Herschel's first 
observation for position of this planet on the night of discovery, 
Miirch 13, 17.S1, was mvdeat loh. 3010. M.l’. at Biih, when he 
found ii z* 48^ distant from a star which he calls a. For tho'se 
whvi aie curious in such matters it may be stated that the taliular 
place of Uranus at thus time is in right ascension 5h. 35m. 48‘2«., 
Rnd north polar distance 66'’ 27' 3'', whence it appears that Her- 
schel’s tir^t comparUon was male with the star Argelander 
/. -r 24% No. 1067, estimated 9‘5ra. ; the difference td one 
minute of arc, between the observed distance and that computed 
on reducing the star to March, 17S1, being probably due to 
error of position in the ‘‘ Durolimusterang,’’ The log-distance 
of Uranus from the earth was 1*2774. 

Tjie Tkansit of V^enus, 18S2. — Trof. Bruhns has ciicu- 
laled the results of a new calculation (T the circumstances of this 
transit, made from Leverrier ’s tal)les of sun and planet, on the 
method adopted by Hansen for the transit of 1874. These re 
suits, allowing for small differences in the semi-diameters em- 
ployed, are quite in accordance with those previously published 
by H'liul, Puisseux, Prof. Bruhns hopes to issue a chart of 
the limiting curves in this transit, lounded upon this new com- 
putation, before the end ot the piesent year. 

Mr. Knouel’s Ca h alogue ok the Literature of Side- 
UKAL As TRONOMY. — One of those exceedingly useful, hat 
monotonous and laborious performances which exhibit the real 
zeal of the worker, occupies a large ponioii of the supplennentary 
number of the Monthly Notices” of the Royal Astronomical 
Society. It consists of a list of references to books, papers, die., 
l>earing upon the following subjects connected with stellar abtio- 
nomy ; — i. Double Stars, and the investigation of the orbits of 
Binary Systems ; 2. Variable Stars j 3. Red Stars ; 4. Nebul« 
and Clusters ; 5. Proper Motions ; 6. Parallaxes of Stars ; 7. 
Stellar Spectra ; and, in the formation of this U^l, Mr. K. B. 
Knobel has had the advantage of the valuable library of the 
Royal Society, which is known to be remarkably rich in scientific 
transactions, 8:c., in addition to the library of the Royal Astro- 
nomical Society, to which numerous and important additions 
have been mode of late years. In anch a work it might not 
perhaps be difficult for any one who has interested bimseU in a 
particular branch of sidereal astronomy to suggest some addition 
which he would like to have seen incorporated. For instance, 
if a calculator of double-star orbits be looking up measures o 
a Centauri, he will find no reference to the valuable measures 
by Mr, E. B, Powell, at Madras, under his name. 
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? Mr. Knabel’s statement that with one exception he has ** per- 
[^fSonally examined every paper or hook to which reference is 
;:tnade^^’ will afford an idea of' the expend tore of time and iroulde 
involved in the production of his catalogue. By the way, tfie 
one exception refers to the “ Sidereal Messenger, issued by ihe 
late Prof. O. M. Mitchell, while direch^r of the Observatory at 
Cmcmnaii, which Mr. Kn->l>el savs is not in the British 
Museum nor the libraries of the Royal Society and the Rt)yal 
Astronomical Society.*' The writer is able to testify to a circum- 
stance from his own cxperi«nc«f which may throw some light on 
the rarity of this periodical m our scientific libraries. He was 
one of a favoured few in this country to whom Prof. Mitchell 
sent the “Sidereri Mensenger.” It arrived through the post in 
one or more numbers at a tone, but the postil arrAiigemctits wiih 
the United States not beng ihrn on the liberal footing ot the 
present day, and Prof. Mitchell unluckily enveloping Ins journal 
in a stifif over, heavy Ie(ter-f)ostage was demanded for the suc- 
cessive deliveries. The demand increase 1 on tach occasion, 
until the presentation of one, which would have left but small 
change out of a sovereign, chise 1 the writer’s knowledge of the 
“Sidereal Messengtr,”an(l he has some recollection that the pre- 
sent liumian Ibofessor of Aslrt)no ny informed him at the lime 
that his own recei. 1 of the \>apcjr term na ed about tUc same epo-h, 
and for a similar reisoa. if this be a mistake, perhaps the 
periodical to Its termination may be fmiid in the library of the 
Cambridge Observa O’-y. No. 4 contains the author’s early 
measures of the c nnitanion ol An are-, which he detected at 
Cincinnati, in 1S45, with nu azures of tj Conmaj and one or two 
other double star.-* of no particular intere.st. The “Sidereal 
Messenger *’ was not continued Jor any length of lime. 


M£ TEOROL Oa/CA L NO TKS 

Climate OK Man’ iron a. ---In ihe Journal of the Austrian 
Meteorological Society tor OcHibei i, ihtre appears a valuable 
paper on tins subject by l)r, A. Wojeikoir, based on ob.ser- 
vations made lor a period ab *ut five years at Winnipeg, the 
capital of this pn vince of Canada. Ihe results, a monthly 
rhufuil di which accomf^anies the pajier, show a mean atmo- 
spheric pressuie ab lut tlTc-e-Tenths of an inch less in summer 
than iu wii.ter, and in consequence of the position of Manitoba 
with reference to the dimimshtd pre.-^siirc in the inltrioruf the 
continent at ills seas<.n, N. and N. W. winds prevail theie 
19 per cen*'. le^s, ami N.IC. K., S., and \V'. winds 26 per cent, 
more in summer than in winter. Leaving out September, the 
rainfall of wl.ich atqn ars to be exceptional, May and June are 
the two rainle.-t months and next to these come April and July, 
the rainfall of Winnipeg Iming in these respects closely analogous 
to that of the prairie reg on of the Western States. The rain- 
fall lor the year U only 22 uivhcs. The greatest amount of cloud 
and the greatest relative l»iiui diiy occur in November. The 
mean annual temperature i- 34 ‘o, the coldest month January, 
being o°*5, and the warmest July, The winter tempe- 

rature is thus as cold as that of Archangel, but the summer 
temperature as warm as that of Pans. The high summer tem- 
perature and geneums niinfaU from April to July, the rainfall 
rising from I '85 nches in Aprd to 3*58 inches in June, maik the 
climate of Manitoba as ad in inti dy suited for the successful culti- 
vation of wheab barhy, potatoes, turnips and other agricultural 
products ol temperate regions. f)r, Wojeikoff draws an interest- 
ing comparison between tne climates of the prairies of Manitoba 
and Minnesota on tl»e one hand, and the Steppes of Western 
Siberia on the ot er, and shows that the .seasonal di>tribuiion of 
tem[)erature of Winnipeg i$ all but identical with that of 
Ischim, and that of i>t. Paul with Saratow. An important 
climatic diffetence must^ however, be kept in view, viz,, the 
feumiher rains aie several weeks earlier in Manitoba than in 
Siberia. 


Sirocco at Pau.— ‘In the same Tiuml>er M. Piche, Secretary 
of the Meteoiological CommUsion of the Lower Pyrenees, com- 
municates a !»hort i»odce of a sirocco which occurred in that 
part of France on September 1, 1874, during which the temper- 
ature rose at Bianitz to I0i®’3, and ihe humidity fell to 38, the 
humidity falling still lower, or to 33, at Eaux* Bonnes. The 
extraordinary heat and dryness of the sirocco, which came from 
the south an 1 south-east are attributed by M. Piche to the coarse 
it had pursued, thatco irse being from Africa, acros^^the Pyrenees, 
and thence down on Pau, this wind being thus quue analogous to 
the fohn of the Alps. The sirocco the Lower Pyrenees being 
merely the in-draught towards a low atmospheric pressure accom- 
panying a great storm which is advancing from the west, it follows 
that as soon as the wind veers to W. or to N, W., and conse- 
quenriy no longer cro^ises the Pyrenees before reaching Pau, it 
may be expected that the air will become instantly saturated with 
moisture, and ram begin to fall. This is just what takes place, 
and the connection between the sirocco and Atlantic storms is 
well recognised, and fiads expiession in the weather- prognostic 
current at Pau, “The drier ihe air the nearer the rain.’* 

The Nok\ve(;ian Atlantic Expedition,— Prof. Mohn 
communicates to the Bulletin trUernaUonal an intere-iing note 
on the Norwegian scientific cruise of la-t summer. Tne hourly 
m'-teorologiC'il ol)^erva^i ms will not only be discussed with a 
view to asscriam the diurnal periods durin.^ the summer months, 
but also be cninpared with simultancvius ob.-ei vations made on 
land with the view of tracing the connection which subsists 
between t le weather and its changes on sea and land respectively 
In addition to the observati-ms usually made on board the navy 
of Norvay, the humidity of the air, the evaporation from sea- 
w'atcr, the veUxi‘y of the wind, and the ta nlall w’ere observed. 
The zx logicil collection is rich and varied, many of the species 
found are new to science, and will necessitate the e-*tablishment 
of new genera. A valuable collection has been made of speci- 
mens of the sea-bottom taken at each sounding, of sea-water 
fiom the bottom and the surface, and of the rocl<.s and rninerois 
of Faro and Westmanna Island. 7 ’he stormy character of the 
weather prt vented magnetic observation.s being wade on board, 
but such o'».set vat ions were very caiefully made at Huso, in 
Sognefiord, Rtyi^j ivik, and Namsos in Norway. The expense of 
the cruise, inclusive of the instiuments and apparatu-?, has l)een 
165,000 francs — an expenditure which can only be regardcil as 
Ut>eral for such a country Norway— and it is intiinated to be 
the intention of the Norwegian Government to resu iie the pro- 
sccuiion of ihe researches in the next two years, extending them 
ill the direction of Jan Magen and Spilzbergeii. 

Baromktehs of Southern Russia. --M. Moritz, the eminent 
director of the 'Pdlis Observatory, mikes an important communi- 
cation to the Bnlkon Jntcrnathnal of October 26, regarding the 
barometers of the stati./ws in the south of Pmssia. P«of. Wild, 
in the Annals ot the Central Physical Observatory of 3 t- Peters- 
burg for 1874, states that the barometer at Tiflis is 0*028 inch 
lower than that at Nicolaicff. The determina ion of the true 
difference of the readings of these two barometers is of more 
importance than appears at first sight, because the barometers 
of all the Russian stations on the borders of the Blade Sea have 
their errors determined by that of the Iwirometer at Nicolaieff, o 
as it is technically phrased, are controlled by it, whereas all the 
baiometers of the Caucasian Stations are controlled by that of 
Tiflis. Now these southern Russian Stations, taken as a whole, 
cm supply data, unique of its kind, towards the solution of such 
questions of general meteorology as concerns the influence of 
iaige sheets of water and lofty mountain ranges on the state of 
the atmosphere and its movements, if only we be quite certain 
that the barometric readings at the numeious stations over the 
region are comparable with each other. During the past 
sutnmer M. Montz has made a careful compaiison of the lifiis 
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ftnd Nicolaieif barometers, by nmam of two barometers which he 
carried from Tiflis to Nicolaietf, and back again to Tiflis, with 
the result that the difference between the two barometers by 
which so many barometers ate controlled, is only a tenth part of 
the difference as given by Prof. Wild, or the difference instead 
of being 0 028 inch, is only 0*003 The comparison of 

station barometers is a laborious and delicate opetation. If 
the instrument be a Board of Trade barometer, having an 
air^trap, any air lodged in it renders the comparison worthless ; 
if not furnidied with an air-trap, any air admitted into the tube 
vitiates the comparison ; and if care be not taken in ha nging the 
barometers or in timing the observations so as to secure that each 
attached thermometer truly gives the temperature of the whole 
instrument with its contained mercury, the comparison is not 
satisfactory. 

The Fall of Temperature End of October. — 
The weather maps of Europe of October 27 and following 
days show remarkable changes in the distribution of the a?mo' 
spheric pressure and changes of temperature consequent thereon. 
On the 27th pressures were much higher in the ea^t than in the 
west of the continent, accompanied with south winds and tempe- 
ratures considerably above the average of the season in Great 
Britain ; in other words the meteorological conditjuns were 
analogous to those described in a recent number of Nature 
(vol, xiv, p, 536), as characterising the warm weather from 
October 4 to 7. On the 28th, however, barometers began to 
fail in the extreme north of Norway. This depression and a 
general lowering of the barometer was propagated southwards 
over Eastern Europe, while at the same time barometers rose to 
a considerable height over Western Europe. The necessary 
result, as regards the British Islands of this altered distribution 
of pressure was a change of wind from south to north and a fall 
of temperature from about 5° above the average on October 27 
and 28, to about 5® below it on October 31 and November i. 
In addition to the interest of this illustration from its lx*aririg on 
the importance of a knowledge of the weather in the extreme 
north of Europe in connection with weather forecasts for Great 
Britain, it is also interesting as a type of those meteorological 
conditions to which some of our severe winter weather is clue. 
Indeed, some of our severest winter storms of wind and snow 
have occurred with barometric depressions which have advanced 
from the Arctic Sea southwards over Europe ; and they are 
peculiarly severe in these islands when the centre of the depres- 
sion takes a course more to we.siward than that of la a week, or 
when it passes to the south-eastward over the North Sea or over 
Denmark. 


NOTES 

We publish this week the complete Report of Capt. Nates on 
the Arctic Expedition, along with a new map showing in detail 
the various geographical discoveries made by the expedition, our 
map of last week being necessarily very general. We congratu- 
late the Admiralty on the rapidity of the publication* and are glad 
to be able thus toplacc on permanent record the general report of 
the Commander of the expedition, both as to its work and its re- 
sults. As wc said last week, these results will be fully appreciated 
only when the various scientific reports are published. Of course 
various schemes have been proposed to accomplish the minor object 
in attempting to attain which our fearles.s men were baffled— the 
attarnment of the Pole. A correspondent writes to us suggesting 
the use of a balloon to be inflated at the coal-bcd in Discovery 
Bay, and crossing right over the Pole, about 1,000 miles, obtain 
a bird's-eye view of what is below. A correspondent in one of 
the daily papers advocates the use of steam, and that something 
like a tramway should be made to the Pole, the floe-bergs being 
tunnelled if necessary. Another of our corrcspondeni s endeavours 
to ahow that the kc*J»asscs met with must have been pu^^hed 


over rom the Siberian coast, though this seems somewhat in* 
consistent with the fact of the destruction of the Behring 
Strait whaling fleet by ice. But what do all these groping 
ideas point to but the adoption of Weyptccht's scheme, ad- 
vocated by the German Government, ai d curiously enough 
only now finding Us way into the daily papers, as something 
before quite unknow'ii here, though we published it in 
detail a year ago. If we are not mistaken we shall have 
to thank both the successes and the failures of this expe- 
dition for opening up a new era in Arctic expluraiion. The 
following promotions for services rendered in connection 
with the Arctic Expedition have been made : — Commander 

A. H, Markham to be Captain ; Lieurenants Pelham Aldrich, 

L. A. Beaumont, and A. A. C. Parr to be Commanders ; Sub^ 
Lieutenant C. J. M. Conylreare to be Lieutenant; Staff.Surgeon 

B. Numis, M.D., to be Fleet Suigcou ; Surj^eons K. L. Moss, 

M. D., and R, W. Coppingcr, M.D., to be Staff Suigeons ; 
Engineers D. Cartmel and James Woot'on, to be Chief En- 
gineers ; As.sistaiU Paymaster Thomas Mitvhell to be Pay- 
master. 

As w^e announced la^t week, Capt. Allen Young has returned 
with the PiiHifitra. He was so lieset with ice in about N., 
that he was able to accomplish Itlile, though he managed to 
deposit the letters and despatches which he took out tor the 
expedition. Capt. Young found some liAkimo at the high 
latitude of 77® 12' N., who conducted themselves very well. 
They offered Capt. Young’s i>.<rty everything they had, and 
when asked what ttiey would like to receive, ttie chief went off 
to the ship and selected a 15-foot ash oar and some gimhts. lie 
wanted the oar for spear shalt^, and the gimlets to bore ivory and 
bone in order to cut it. Some other u end pre>enls were given 
them, and they gave in exchange some narwhal’s horns, speci- 
mens of their pot stone ciK)king kellies, and of the iron jiy rites 
used for striking (irc. Capt. Adams, the well-known m-tsier of 
the whaler Atcitc^ has brought home with him to Dundee an 
Eskimo “Chief" named Alnack, thirfy-ti.ht yeirs old, who 
has for years begged to be taken to Engl ind. His object in 
coming to Dundee is that he may get during the winter, ^tnow- 
kdge that might be of much importan :e to the tribe of 4 ^ich 
he i.s chief. Wc ho])e he will take more kindly to our climate 
and habits tlian previous Eskimo visitors. 

The following is the award of medals lor the prc.sent year by 
the Couned of the Royal Society -The Copley Meilal to Prof. 
Claude Beinard, For. Mem. R.S., for his numerous contribu- 
titins to the science of phydology; a Royal Medal to Mr. William 
Froude, 1 \R.S., for his researches, both theoretical and experi- 
mental, on the behaviour of ships, their oscillatinns, their resist- 
ance, and their propulsion ; a Royal Medal to Sir C. Wyville 
Thoni'-on, F.K.S., for bis iuccesdul d reclion of the scieniific 
investigations earned on by H.M.S. Challenger; the Ruinford 
I Medal to Mr. Pierre Jules Cesar Janssen, For. Mem. K.S., for 
his numerous and important researches in the radiation and 
absorption of light, carried on chiefly by means of the spectro- 
sc*»pe. The medals will be pre.sentcd at the awmvers.ary meeting 
of the Sodety on the 30ih inst. It is hoped that the two eminent 
Frenchmen named in the foregoing list will be able to appear in 
peraon on the day appointed. 

The gtore-houses, woikabops, and studies of zoology of the 
Jardin des Plantes, Paris, have been recently removed to a new 
and most commodious building in the rue Buffon, where there 
is ample Rpace fur hcicntific work of every kind. Plans have 
likewise been made for the erection of a large new building in 
front of the “ Galerie," in order to give more space for the 
• exhibition of the general collection of zoology. 

Russian newspap^^rs announce the death of M» Chekanoffskyi 
who, exiled in Siberia, has spent more than ten years in the 
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g^ogicut exploralioti of tht country, recently |etnriied frpm 
1^8 tm» 4 « on the Olenek and the ftliore$ o^ the Polar to 
Si Petersburg, where be was eng^ed at the Academy in the 
description of his ienmense collections. He was found on 
October 10 dead in hU room, and it i» supposed that he poisoned 
himself. 

The Academy of Geneva, whose foundation goes back to the 
l^teei^th century, to the time of Calsiti and Bean, has fnr more 
^an three centuries maintained a renown and a value far 
eaceeding the dimensions of the small republic which glories m 
its |»rosperity. Five years ago, in consequence of the erection of 
lai^ buildings for its use and of concomitant legislative deci- 
sions, it assumed the title of University, the National Council 
hawing decreed the creation of a Faculty of Medicine as an ad- 
dition to those of ancient standing. Until now this new faculty 
existed only on paper, the buildings intended to receive it not 
having been erected . They have been recently finished ; the pro- 
fessors have been chosen from the native medical men, to whom 
have been added some eminent foreigners — Professors Schiff, of 
Florence, Zahn, of Strasburg, and Laskowski, of Paris. An 
inaugural ceremony took place on October 26, when addresses 
were given by the President of the Council of State, the Rector 
of the University, and the Dean of the new Faculty. There are 
already fifty students, and the organisation of the new classes has 
been made on a scale tniirely satisfactory. 

Thk l^o*'ddmtschf. Al{^epneini Zeitung that Capt. Kielsen, 
of the yohn Alaria^ Tromsoe, has rdacbed 814“ N. lat, between 
Nova3ra Zeinlya and Spiizbergen, and found the sea free of ice. 
He discovered an island with a mountain 500 feet high, which 
he called White Island. He supposes that the ice-wall round 
the Pole was, at least this year, at a higher Utitude, and that 
the Gulf Stream generally follows this direcltom 

The following statistics with regard to the number of students 
attending German universities during the summer term of this 
year are taken from the just published University Calendar for 
1876'^. Berlin — number of students, matricalat<;d and unmairi- 
culaUpl^3,,666, of teachers 193. The corre> ponding numbers in 
LeijA v?ere 2,803 ^ikI 155 ; Munich, 1,158 and 114 ; Breslau, 
I,I,j|^nd 108; Gdaingen, 1,059 ^^9 ; Tii diigeri, 1,025 and 

86 } Wurzburg, 990 and 66; Halle, 902 and 96; Heidelberg, 
795 and no; Bonn, 785 and 100; Strasburg, 700 and 94; 
Konigsberg, 6rx and Sz ; GreifswaJd, 507 and 60; Jena, 503 
f«ttd 77 } Marburg, 445 and 69 ; Erlangen, 422 and 55 ; Munster, 
415 and 29 ; Giessen, 343 and 59 ; Freiburg, 290 anl 54 ; Kiel, 
223 and 65 } and Rostock, 141 and 36. Ol universities outside 
the German Empire, Vienna had 3,581 students and 247 teachers ; 
]Porpat, 844 and 65 ; Graz, 804 and 88 ; Innsbruck, 570 aud 67 ; 
Zilciehi 355 7 ^ ! Bern, 351 and 741 and Basel, 239 aud 64. 

It Is proposed by the Coundi of the Trades^ (ruild of Learn- 
ing, in conjunction with the Committee of the National Health 
I Society^ to organise a course of twenty lectures on the ** Laws 
I of Health,” to be delivered by W. PL Corfield, Processor of 
1 Hygiene xsnd Public Heilth in University College, London, in 
^theloige room of the Society of Arts, John Street, Adelphi, 

• W.C,, on consechtive Saturdays, ommenciug November ii, at 
S.30 l\M.| excepting the following dales December i (Friday), 
February i (Thursday), March i (Thursday). There will be an 
'I in^val of four w^eeks at Christmas, and three weeks at Easter. 
f! Cdtifics^ei will be awarded to those who satisfy the examiner 
Jasid who have attended not less than fifteen lectures out of 

Mit.,M'cMANN writes on p, 18, vol av., in, our notice of 
|bii xttdhod of compmiiig spectrum maps, E should have been g. 

» and p is not assumed equal to too^ he 
Ettd isdiidd'ed into 100 equal ; 
Inlets;-' / ' ,i 


5» 


In a lette addressed to Dr. Andrews, Prof. Waxtmaim, of 
Geneva, states, with reference to the communication on Radi, 
ometers to Nature of Oct 19, that Prof. Frankland reproduces 
precisely the conclusions which Prof. Wartmann gave at one of 
the conferences at Souih Kennngton in the month of last May, 
The results were published in No. 222. (June 15) of the^w 4 «vr 
dCw Sciences Physiques et ddaturdles. In the first note which Prof. 
Wartmann published {Arckvvss^ No. 219, March 15) he said (p. 
315) that by making two calorific source? act simultaneously on 
the opposite faces of the same disc, we obtain an equilibrium when 
the intensity of the pressures is in the inverse ratio of the absorb- 
ing power of each face* The experiments, which he made in 
spring, during very favourable nights, on the nullity of the action 
oi the lunar light, completed the demonstration. It is the calo- 
rific radiation which is the cause of the movements of the radi- 
ometer. 

At the recent meeting of the German Association of Natu- 
ralists and Physicians, Dr. Hermes described some interesting 
characteristics of the young gorilla in the Berlin aquarium. He 
iiod.s and claps his hands to visitors ; wakes up like a man and 
stretches himself. His keeper must always be beside him and 
eat with him. lie eats what his keeper eats; they share 
dinner anl supper. The keeper must remain by him till ho goes 
to sleep, his sleep lasting eight h.>urs. His easy life has increasetl 
his weight in a few months from thirty-one to thirty-seven 
pounds. For some weeks he had inilaaunatton of the lungs, 
when his old friend Dr. Fidkenstein was fetched, who treated 
him with quinine and Ems water, which made him better. 
When Dr. Hermes left the gorilla on the previous Sunday the 
latter showed the doctor his tongue, clapped his hands, and 
squeezed the hand of the doctor as an indication, the latter 
believed, of his recovery. In fact the gorilla is now one of the 
most popular inhabitants of the Pmssian capital. For Pungu, 
as the gorilla is called, a large glass palace has been erected in 
the Berlin Aquarium in connection with the palm-house. 

I'Htt Kdinische Zeitung of November 4, reports on the dis- 
covery of an ancient burial ground, during some excavations 
made near Kauschenburg on the Cologne-Mmden Railway. It 
appears that a number of antiquities were found, and while the 
va >es a ov^iigst them, as well as a number of objects found in 
these vases arc of undoubtedly Roman origin, it is doubted that 
the people buried there, and whose skeletons were found, were 
of Roman nationality. It is believed at present that they were 
Teutons of the third or fourth century who lived in friendly 
intercourse with the neighbouring Romans, and bad obtainetl 
Iro'U them the objects mentioned. A definite opinion would be 
premature until tlie whole of the ground is excavated, and a 
scientific invesHgathm has been made of all that is found. 
Amongst the objects discovered recently, we may mention a well- 
preserved vase of terra sigillata. On its floor there is still a 
small remainder of the linen containing the bone-ashes ; the vase 
is 20 cm. broad, and X2 cm. high ; it shows an ornament 
which is of decidedly Roman origin. Amongst the bone ashes 
in its interior there were two bronze nails, swueral molten pieces 
of bronze, and remains of a beautifully ornamented ivory comb. 
Another vase, quite full of bone ashes, and roughly worked of 
coarse clay, consists of two parts almost equal, of which the 
lower one is 25 cm. broad, and 16 cm. high, while the upper one 
is 27 cm. broad, and 18 cm. high. Amo igst the bone ashes it 
contained were found several motion pieces of bronze, the 
remains of a burnt ivory comb, and a piece of some handsome 
ornamental object made of bone. Round this urn scverAl 
amaller vessels were placed ; they were of ordinary gray day, 
two of them of somewhat finer black day. One of them was 
empty, another one contained ten little pieces of day, about 
I 3 cm. thick, and perforated, all of diflerent shapes, they had 
very likely been worn as beads on a string round the neck* 
Theie was also a little tablet of bronze in this vessel One of 
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the black vessels seems to have setved for incense, the other one 
may have served the same ptii|>ose, bat being shaped l^e a three* 
armed Koman lamp, it is probable that it served as support for 
three lamps. Of the dii^erent pieces of undoubtedly Homan 
vases that were found besides the above, one ahowrs the 6gt*re 
of a hare, and anotlw^ that of a ranmng honnd—both in relief. 

A wrsM, which was expressed last year at ihe International 
Geographical Congress held at Pads, will be realised in January 
next* From that date a monthly geographical review will be 
imblisbed Ihere, at the JLibrainc of Ernest Thonin, and edited 
by Ludovic Drapeyron, Professor at the hycce Charlemagne, 
and iiieml>er of the Academie, This Ntmiae Gmgrdphtt/ue will 
contain reports of all work done in connection with geography ; 
the investigation of the various methods now employed in 
leaching geography, as well as topography, will form some of 
the principal subjects of the /Vrw. Besides theoretical original 
papers, it will publish the latest reports of the different travels 
of discovery going on in various parts of our globe, criticism on 
new geographical work«, biographies of celebrated geogratihers, 
Sic. The Geogtaphique is not to be the organ of petty 

fiarty spirit, bat of all thO!»e who see in geographical science one 
of the principal means of breaking the reign of empty rhetorics 
and scholastics. Besides ge^^graphers and geologists, the editor 
invites for co-operation the representatives of all historic sciences 
in the widest sense of the term — palaeontologists and ethno- 
graphers, as well as archaeologists— all those, therefore, who by 
the application of geography in historic research, wish to open 
new fields fur social science in general. 

riiE University of Zurich has announced that in future, like 
the German universities, it will grant tlie doctor’s degree only 
after an oral and written examination. 

Mr. Bryce M. Wkjgiit, of Great Russell Street, has pro- 
cured one of the finest and most complete specimens known 
of the Plesiosaurus from the Lias of Whitby, which is open 
to the inspection of the public until the I2th iost. 'rhe neck 
is 64 feet long, and the entire animal nearly 17 feet. The 
whole of the vertebne from the head to the tip of the tail are 
complete without the slightest break, which gives some idea of 
the entirety and preservation of the animal. It was prociircd 
from the cliff in which it was found in about twenty pieces, but 
after three weeks’ incessant work Mr. Bryce Wright has mourned 
it in such a manner that one could scarcely btlieve a bone had 
l-ieen disturbed. Mr. Brj^ce Wr ght, has believe, secured 
this specimen for a foreign institution. 

The additions to the Zoologi<Ml Society’s Gardens during the 
past week include a Puma (Fdis concolor) from Santa Fe, pre- 
sented by Miss Brassey; two Wild Swine ySm serq/a) from 
Cuba, presented by Mr. J. Alfonso de Aldama; a Persian 
[GaMa itom Persia, presented by Mr. T. 

Fowler ; two Senegal Touracous (Cifryiha^ persa) from West 
Africa, a Sun Biitern (E^trppyga hiUas) from South America, 
a Scarlet Ibis (//w rubra) from Para, a Htng»necked Parrakeet 
(FtUceornii turquata) itosEi India, two Black Torioiiies 
carbanaria)^ a Common Boa comiTtkar) from Fanairta* a 
Sulphur-fireasted Toucan {Famphustos cafinabus) from Carta- 
gena, deposited j an Andean Goose^ {Demkta mdanopierEt) from 
Chili, purchased. 

SOCIETIES AND ACADEMIES 

Paris 

Acftdemy of Sciences, October 30.— Vice-Admiral Paris in 
the chain -^The following papers were read l^iner of Mri 
Hind coo mutticated by M. Leverrier* on the intra-Mercurlal 
planet-^Stody of the organs of reproduction in oihenieia, by 
a lamp devited by M. Sabloscl^oif, 

by M> |>emiiyrouae* carbons ara fixed parallel, and the . 

abort interww between them is occupied by an inmiiatfug ^nb- 
diftiinoears along wlih them (as thevtrax of aeandle 


used, sand, glass, mortar, lac, &c. The simplest and cheam 
tsa^and of pounded glasa-On the distribution of mapnet is 
on the surface of ms^nete, by MM. Treve and l>amasler! T1 
riwre a steel is oarbufetted* the more is the magnetism co 
densed towards its extremities ; the less carburetted, the mote 
jnagnetism spread out equally over iis surface. The authors a 
having a series of steels prepared by hardening with cold wate 
and they seek to formulate a simpV law establishing the rejaric 
between the coerdtive force and »he proportion of carbon.— -C 
the deterioration of vineyards of Cfite^’Or, by M du Metisc 
*— M. Wery submiited an apparatus for ventilating apar 
meats and mines, or increasing the draught of chimneys^—* d 
the rotatory polarisation of quarfjc, by M Sf. Soret and Sarasii 
Th«y extend their obwrvations to the ultra- violet rays moi 
refrangible than the line N, and als » make more preebe measat'< 
menta The results are tabulated.-— On the laws of VibtatOT 
motion of diapa.son«, by M. Mercadier. The number of vlbc* 
lions of a prismatic diapason is proporticmal to its thickness an 
I inversely as the square of its length. The isochronism of vibra 
tions is not absolutely rigorous ; the duration of the period depend 
on the amplitude and the temperature. In using a diapason a 
chronograph or interrupter, the iohtrumi-nt will not give rc 
suits quite identical unless y<m o[>erate at the same tempe 
rature and give the vibrations the same ampiitudo. If (as i 
generally the case) one does not need complete identity and larg 
amplitudes, then provided an amplitude of 2 to 3 mm. be no 
exce^ed, and one operate at temperatures little different, one i 
certain to have the same number of periods per second to nearl; 
0*000 1. — Chemical rcactioos of gallium, by M. l.xicoq de Beds 
baud ran. InUr uF/rrt, further experiment confirms i he opinion 
that oxide of gallium is more soluble than alumina in ammonia 
Carbonate of soda only precipitates Indium after gallium. Chlo 
ride of gallium is very solubfe and deliquescent. A slightly aci< 
solution of it dried at a mild heat, gives needles or crystalli tv 
lamellse, which act strongly on polarised light Sulphate of gal 
Hum IS not deliquescent — On terephtalic aldehyde, by M. Grimaux 
—On the simultaneous formation of two trioxyanthraquiuone-i am 
the synthesis of anew bomerof purpurine, by M. Rusensttehl.- 
On the electric apparatu'ii of the torpe<lo (third p^rt), by M 
Rouget. In ihe ebctric dues, liesides ramifications of nerve 
fibres and the reticulated nervous plate, one finds only vessel 
and ceibfclements, fibrillic and membranes belonging ail to tht 
connective ti«sue.s. M. Rouget offers a theory as to the me 
chanii^m by which the nervous elemeius produce electrical effects 
—On the phenomena of division of the cellular nucleus, by M, 
Balbiani. — Variadons of the electric stale of muscles in tebmu«. 
produced by passage of a continuous current, studied by meam 
of the induced contraction, by MM. Moral and Touw.amt, Ii 
such tetanus the induced contractions (stiocUs, isolated or asso 
ciated into a tetanus of short duration) arc to be regarded si> 
accidents, though the compa* ison of the two traces (inducer an< 
induced) indicates but imperfectly the cause of these aeddents 
The electric slate of the muscle is sensibly uniform during tin 
whole duration of the contraction. —On some parts relating t< 
nutrition of the embryo in the egg ot the hen. The blast^ern 
derives its elements from the yolk, whereas at tlie beginning o 
inculiaiion, and at least till the time of complete cloeuve of th< 
amnion, the etnVjryo is developed at the cost of the albumen. ~ 
Ou the influence of poisonmg by tne bulbous ^arid, on giyesemt! 
by M, Ore.— On the employment of picric acid in treatment o 
wounds, by M. Curie. 


Hotps- 


CONTENTS Faoi 

Ft/fiOVS UisSASE IN India- By R«y. M. J. Mkrkiclev 
The Administration ov Patent L^ws in Knoland 
LeTTER.S to the EOtTOR 

Summer** Method at Sea.— j. A KwiNfi . . 

Sea*<FMh«des and the Hrubh Association.— E. W. H. 

, WORTH. . 

Mr. WallHce add hi** Reviewers —A i„phkd R. Wa^aCK 
Se)6f«rttll«aliOtt of Plant*. —f’rof A.sa Gray ... * 

.Jikwteo Amyl Dr. 13. W Rk hardsoh, F.R S. . . 

CAft'Am NARES’sRRt^RT . 

Ooa AEtRpfHOMICAJ* < -OCOMN 

Th* KoVvinber Meteors - 4 

Glimpse of Uranus » 4 

The Xrriwk Of Venus, j 88a - » 4 

Mr. R^otoeri Catddgue of the Uteratttre df EWere *1 Astremamy . 4 



' -Irdwawt* V, V' '"''1 

The NofwegkiaAtliMXic. Expedition - . < * • ^ • • > 4 

fiaromeidrs'^Smit^em Russia f j 

Ifttnm . r*. .. • V V;* * i 



NA TURE 


53 


THURSDAY, NOVEMBER l6, 1876 


POSTERNS ELEMENTAR Y PH YSI OLOG Y ” I 
A Course of Elementary Practical Physiology. By M. 

Foster, 'UJX, F,R,S,, Fellow of and Pretdector in 

Trinity College, Cambridge, assisted by J. N. Langley, 

B.A., St. John»s College, Cambridge. (London : Mac- 
millan and Co., 1876.) 

In this little book Dr. Foster gives ns the results of his 
experience in teaching physiology practically to students. 
As may be readily understood, such teaching is attended 
with much greater difficulties than those encountered in 
the experimental teaching of chemistry or of physics- 
difficulties which arise partly out of the complexity of the 
phenomena to be demonstrated, partly from the circum- 
stance that experiments in which living processes are 
concerned caimot be repeated so frequently as would be 
desirable. Dr. Foster has himself been remarkably suc- 
cessful in overcoming these difficulties. The evidence of 
that success is to be found in the number of men whose 
names are already known as efficient workers in physi- 
ology, who owe to his teaching their Erst introduction to 
scientific research. Oii this ground, even more than on 
that of his long experience as a teacher, his opinion on 
the question of method is more worthy of attention than 
that of any other person. The book is entitled “A Hand- 
book of Practical Physiology.” Our readers are probably 
not aware that during the last half-dozen years that term 
has acquired a special meaning. Under the term Practi- 
cal Physiology all students of medicine are now required 
by the examining Boards to go through a course of 
laboratory instruction, for which accordingly arrange- 
ments are made in all medical schools. In very many 
instances the instruction is purely technical and anatomi- 
cal, All that is attempted is to teach the student ** how 
to work with the microscope,” which means for the most 
part how to prepare tissues for microscopical examina- 
tion. The acquirement of this art, although, it need not 
be said, of great value to the physiologist, is not the end 
and purpose of physiological teaching. The physiologist 
interests himself only in what is living, and when he uses 
the microscope, concerns himself with the anatomical 
structure of a part or organ, only in relation to its living 
properties. 

The handbook contains no description of the micro- 
scope, and the subject of microscopical manipulation is 
dealt with in an appendix. In this respect it differs from 
most previously published works on histology. Never- 
theless it is as good an introduction to that subject as the 
beginner in animal physiology can take in hand. The 
plan of study laid down is anatomical, but in carrying it 
out, the principle is acted upon that it is desirable from 
the first to give meaning and interest to the otherwise dry 
details of anatomy, by combining the study of the func- 
tion of every part with that of its structure. Histological 
work, says Dr. Foster in his preface, ^‘unless it be salted 
with the salt either of physiological or of morphological 
ideas, is apt to degenerate into a learned trifling of the 
very worst description.” To avoid this evil, of whfeh the 
feebleness of English microscopy is the best evidence, 
Dr, Foster encourages the student, as soon as he has 


learnt the anatomy and histology of a part, to pass at 
once to its physiology, that by learning what is 
known concerning its action, he may form an opinion of 
the real importance of its structural details.” 

Let us now see how the principle is carried out. The 
book comprises twenty-nine lessons. The first is en- 
titled, ** Dissection of a Rabbit and of a Dog.” The 
purpose of this introductory lesson is to make the 
student acquainted with the general construction of the 
body of the mammalian animal as a whole, a sort of 
knowledge which students of human anatomy are often 
strangely wanting in. Then follow two lessons on the 
blood. In the first, the student learns all that relates to 
the structural elements of the circulating fluid ; but even 
here the instruction given is of such a nature that he 
cannot fail to be impressed, provided that he is capable 
of being impressed by observation, with the fact that 
he has to do, not with dead forms, but with living 
organisms. In the second lesson on the blood, the chemi- 
cal constituents of the liquor sanguinis are dealt with, 
particularly those which arc concerned in the process of 
coagulation. Here necessarily, the microscopc^and scalpel 
are for the moment replaced by methods and instruments 
borrowed from the chemical laboratory, but they are re- 
sumed in lessons four and five for the study of cartilage, 
bone, teeth, and the connective tissues. In the next series of 
lessons on contractile tissues, structure and function are 
again mixed. The student, as soon as he knows what 
cilia and muscular fibres are like, at once proceeds to find 
out for himself, though according to a prescribed order, 
how they work. He familiarises himself in succession 
with the effects of the voltaic current, of single induction 
shocks, and faradization on living muscle, then pro- 
ceeds to the more minute examination of the mechanical 
phenomena of muscular contraction, and finally, as in 
the previous study of the blood, investigates the same 
phenomena in their chemical relations. 

In the same style and on the same principle each suc- 
cessive subject is dealt with. “The animal body is 
regarded,” to quote the author's words, “ as a collection 
of fundamental tissues, each having a conspicuous pro- 
perty or properties.” 

Each lesson has appended to it a list of subjects for 
demonstration by the teacher, these consisting either of 
microscopical structures requiring very high powers for 
I their exhibition, or of experiments which the student would 
be unable to perform for himself. Among these last only 
such are comprised as are in their nature painless. 

There can be no doubt that the book is admirably 
I adapted for its immediate purpose, namely, for the instruc- 
tion of natural science students at Cambridge, In order 
to judge of its general utility the question must be asked 
whether it is adapted to the requirements of the much 
larger class of students who learn physiology with a view 
to the study of medicine. 

The answer to this question must depend on the class 
of medical students contemplated. Students of medicine 
may be divided into three categories, the first comprising 
those who come up with the avowed intention of acquir- 
ing no more than the minimum of cram exacted of them 
by the Examining Boards, and who at the end of their 
time are as incompetent for practice as they are destitute 
of knowledge. The second, and by far the largest class, 
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made up of men wbo, while they desire to acquire by 
assiduous reading as much so»called medical science as 
is thought necessary for them to possess, rightly regard it 
as their principal duty to devote their energies during 
their brief period of study to the attainment of skill and 
experience in the arts of medicine and surgery. But 
besides these, there is a smaller class of men who not 
only have time for real study, but possess the necessarj^ pre- 
vious education in which their fellows are in general so de- 
plorably wanting, and whose motive for work is something 
higher than that of preparing themselves for examination. 

To medical students of this last class the lessons are per- 
fectly adapted. Nor can we conceive that a better course 
could be followed by a young man intending to fit him- 
self for the higher career of the medical profession, than 
that laid down by Dr. I'oster, namely, that he should at a 
very early period, />., while he is still engaged in the 
study of the more exact branches of natural science, first 
work through the course of elementary biology laid down 
for him in the well-known lessons of Professor Huxley ; 
then that he should devote a considerable proportion of 
his time during a subsequent year to becoming conver- 
sant with the structures and processes peculiar to the 
bodies of the higher animals, under the guidance of a 
teacher who must be a real physiologist — all this being 
accomplished before he begins his proper medical studies, 
t.e,, before he begins to study the details of human 
descriptive anatomy. 

Strange as it may seem, it is not yet sufficiently recog- 
nised by those who are concerned in medical education that 
the men on whom the community depends for enlighten- 
ment on the great questions of the preservation of health 
and the prevention of disease, ought to be practically 
familiar with all that is known concerning living processes. 
The remark is frequently made that even to the consult- 
ing physician or to the officer of health, physiology and 
pathology are of relatively little value. Surely this must 
be a mistake. It may be readily admitted that the ordi- 
nary practitioner needs only familiarity with the charac- 
teristics of human ailments and tlie prescribed methods 
of treatment and skill in the handling of sick people, and 
may well content himself with as much of the elements 
of scientific knowledge as he can learn from manuals and 
lectures ; but surely the education of those who are in- 
tended to be advisers of the public in relation to health 
and disease should have some more solid foundation. 
There can be no question that these men ought to be 
prepared for their higher functions and responsibilities 
by such a course of preliminary work in physiology as 
will enable them,#if so be that nature has fitt^ them for 
it, to enter with some hope of success on those most 
difficult of all biological investigations which relate to the 
nature and causes of diseases. 

BRITISH MANUFACTURING INDUSTRIES 
British Manufacturing Industries^ Edited by PhtUips 
Bevan, F.G. S. Salt, Preservation of F ood, Bread, and 

Biscuits,^ by J. T. Manley, M,A. ; “ Sugar Refining,” by 
C. Haughton Gill ; Butter and Cheese,” by Morgan 
Evans ; "Brewing, Distilling,” by T. A. Pooiey, B*Sc., 
F.C^S. (London : Edwawd Stanford, 1876.) 

T he preface states that in these volumes, of which the 
present is one, the facts are gathered together and 


racy and a freedom from superficiality ; and though they 
do not lay claim to being a technical guide to each industry, 
the names of the contributors are a sufficient guarantee 
that they are a reliable and standard work of reference.” 

This editorial explanation fairly describes the scope of 
the articles contributed by their respective writers to this 
volume; since, while not pretending to be a technical 
guide to each industry, they must prove of great value to 
all desiring to obtain a general knowledge of the pro- 
cesses described* The common fault of encyclopsedias 
of this kind is to devote much space to detailed explana- 
tions of manufacturing proces.ses and of the machinery 
employed. To the ordinary reader all such elaborate details 
are useless, since his object is to obtain information upon 
the general principles upon which the various processes 
are based ; and to the manufacturc^r practically engaged 
in any process they are equally useless, since no matter 
how carefully written, they can teach him nothing, 
because, as a matter of course, he is in advance of the 
processes described w^ith so much detail. 

The first article is an interesting account of " Salt," 
where found, and how manufactured from the crude 
deposit. Some valuable statistics are given as to the 
quantity produced in and exported from England* 

The next article on the “ Preservation of P'ood" by the 
same contributor deals with a subject of increasing im- 
portance. Though there has been an important increase, 
of late years, in the amount of green crops, and in land 
laid down to grass in the United Kingdom, yet the 
consumption of beef and mutton has so spread among 
the working classes, as to render the increased produc- 
tion vastly inadequate to the ever- increasing demand. It 
has become in consequence a matter of the highest im- 
portance to discover means by which animal food maybe 
imported from America, Australia, and other countries 
where it is abundant. 

The chief processes hitherto employed for the preser- 
vation of meat are classified by the author under the 
heads of Drying, Action of Cold, Chemical Reagents, and 
Exclusion of Air- The drying process has certainly not 
proved a success. " Charqui," so much praised a few years 
since, is but a poor substitute for fresh animal food. 

The value of ice in preserving meat in cold countries is 
so well established, that it naturally presents itself as a 
convenient agent. Hitherto, however, as regards great 
distances, it has failed. This has arisen from two 
causes : in the first place the temperature of melting ice 
is not low enough to prevent change even on ship board ; 
this difficulty will doubtless be overcome by the employ- 
ment of machines, by which a temperature lower than 0* C. 
can be maintained at sea. Another difficulty has arisen 
from the fact that meat kept at the temperature of melting 
ice is very prone to change so soon as removed from the 
ice-tanks to be distributed throughout the country. 
Doubtless in time these and other difficulties will be re- 
moved^ and our large cities, at least, be supplied with 
regular arrivals of fresh uncooked meat from South 
America and our colonies. 

The use of chemical reagents has hitherto proved 
inefficient, but we cannot agree with Mr, Manley " that ii 
is baldly likdy that the use of chemit^als will solve the 
question of meat preservation." A patent has latdy been 
bv vriiich okvsremabsotbing reagents are sO sue- 
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cessfully applied as to give some hope that this or some 
other chemical process will aid us in this important 
question. 

The author gives some useful details and statistics 
regarding the « tinned meat " process. This well-known 
method depends upon the exclusion of air by the substi- 
tution of steam, and in the consequent destruction of 
organic germs. So far as mere preser\^ation is concerned, 
it has undoubtedly proved a great success, and has 
already been of some benefit to us ; but the long cooking 
process hitherto employed to expel the air has so de- 
stroyed the texture of the meat as to have rendered its 
use unpopular in spite of the efforts of enthusiasts to 
force the over-cooked product upon an unwilling public. 
$0 soon as the very primitive plan of heating the tins in 
a bath of chloride of calcium for three or four hours be 
replaced by one exhausting the air and replacing it by 
steam at a high temperature successively, and occupying 
no more than half an hour, then will the tinned meat pro- 
cess prove a real success, and possess many advantages 
over all others. Mr. Manley has done good service by 
his description of what has been attempted, and though 
he suggests but little himself, he may induce some of his 
readers to experiment upon a matter of such national 
importance. 

The paper on "Sugar RcHning ^ is one of the best 
contributions in the series, written by one not only 
an able chemist but also a thoroughly practical sugar 
refiner. As a clear, accurate, and scientific exposi- 
tion of an important industry it serves as an example 
of what such contributions should be. Its only fault 
is that it is somewhat too brief. After the usual 
historical account of the industry, the author explains 
the more important properties of sugar, and shows 
how these are made use of in the various stages of 
extraction and purification from the cane and the beet 
The author has not considered it within his province to 
refer to the serious injury to our sugar manufacturers by 
the heavy export premiums paid by the French nation on 
all high class products exported to this country. Doubt- 
less so soon as the French financiers have completely 
extinguished the manufacture of loaf and other high class 
sugars in England, they will then remove the export pre- 
miums, being full well assured that the memory of the 
ruined English sugar refiners will for a long time at least 
deter our capitalists from competing with French re- 
fineries. Though the " beet ” produces one-third of the 
total amount of sugar grown, and has proved of such 
T-^alue to agriculture on the Continent, yet hitherto the 
growth of beets for sugar manufacturing purposes has not 
proved a success in our own country. Nor indeed is it 
likely to prove remunerative so long as it pays better to 
grow beef and mutton. In concluding this brief notice 
we cannot refrain from once more praising the authors 
valuable— though brief— contribution, 

Mr. Evans contributes a short article on dairy produce. 
He gives some interesting information upon the factoiy 
system of cheese-making introduced with so much success 
into England within the last few years* It is to be re- 
gretted that Mr. Evans has given n6 information upon 
the mode of preparing the FrenOh, Italian, and Swiss 
dheeses so much ap{Mreciated by connoisseurs* 

article on ‘^Brewing and Distilling*' is a useful 


contribution on two important industries, by one evi- 
dently well acquainted with them. Some valuable 
statistics are given, showing the vast development 
which has taken place in the production of alco- 
holic beverages in the United Kingdom. Accord- 
ing to the author, on March 31, 1873, there were 
3i,oro brewers, dealers and retailers of beer. 

The income derived from beer in 1873 amounted to 
8,027,408/., a sum which fully explains the hesitation of the 
present Government to please the agricultural interest by 
the removal of the malt-tax. In addition to these thirty 
thousand brewers, of whom, however, only some three 
thousand are licensed common brewers —there are, it 
appears, 318 distillers and rectifiers, producing 30,644,750 
gallons of spirit, yielding a revenue of 14,895,769/ ; the 
number of licences issued in 1875 to persons dealing in 
and retailing spirits was 138,845. The author calculates 
that in the brewing and distilling industries, and in those 
originjited and sustained by them, there is a capital of 
two hundred millions invested. Without following Sir 
Wilfrid Lawson in all his statements, one cannot but view 
an annual consumption of twenty-eight to thirty millions 
of gallons of spirit as a mosUserious feature in our social 
life. 

Those interested in this matter and desirous of obtain- 
ing a general knowledge of the technical processes, will 
with advantage consult Mr. Pooley^s articles. In con- 
cluding this notice of the volume before us we must 
congratulate the publisher and the editor on their success 
in obtaining the aid of writers so well acquainted with 
their respective subjects. 


I LETTERS TO THE EDITOR 

\Thc Ediio 9 ‘ does not hold himself responsible fo 7 ’ optniotn expressed 
by his eonrs/oitdmfs. A' either can he nnderiake to return^ 
or to correspond with the 7oriters r/, rejected manuscripts* 
notice is taken of anonymous communications 

Sea Fisheries 

Mr non:>swoRTH, at the close of Ins animadversions 
(NATURii:, vol. XV. p. 23) on the address I leccntly delivered 
in the Biological Section of the British Association at Glasgow, 
says that he does not know on what evidence I gri.)undcd my 
belief in the decline of our sea- fisheries. 1 am therefore anxious 
to state that the evidence to which I trusted in what I then said 
was mainly, if not entirely, that collected by the Royal Commis- 
sion of which he was the hard-working secretary. The kindness 
of my good friend in giving me private notice of his intention to 
make his comments public enables me the more promptly to fur- 
nish a reply to them, and for so doing ho has iny best tlianks. 

I do not pretend to have read through the whole of tlie 1,500 
and odd somewhat closely- printed folio paces which form the two 

Blue-books embodying the labours of mat Commission. But 
soon after they appeared— about ten years ago — I looked into 
them sufficiently, as I thought, to give me a fair notion of their 
contents. Whether that notion was mistaken your readers will be 
better able to judge by the time I have done. When I wrote my 
address I had not these books by me. I have since refreshed my 
memory by consulting them. I find that deep as was the im- 
pression left by my first examination of them it is now still 
deeper, ^and were I to write my address over again I should 
expwss m5»self in far stronger terms. 

The second and most bulky volume of the.se blue-books con- 
tains the " Minutes of Evidence ” taken before the Sea Fisheries 
Commission, and reports the 61,831 questions and answers pirt 
by or given to the Commissioners. At first the attempt to ftmi 
the particular needles one may be seeking in this immense bottle 
of hay seems hopeless* Bat fortunately the volume (as most blue- 
books are) is fum^ed with a copious index, extending to 29 
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pages folio, and by help of this I beg leav^ to submit to Mr. 
iloidsworth and your readers the following results. 

The Commissioners took cvid^ce at eighty*six places (Bil- 
ling^ate and London counting separately), which, for con- 
venience' sake, I will call ** stations." Now it appears that of 
these eighty-six stations evidence was offered at twenty-two, 
showing an increase in the supply of fish generally, and evidence 
showing a deermse at forty-three, or exactly half of the whole 
number. But at thirteen of these stations the evidence was con- 
flicting. Deducting, therefore, that number from each side, w'e 
have thirty stations where the evidence was solely for the 
decrease and only nine for the increase, or a clear majority of 
twenty-one stations for the former. It also appears (unless my 
arithmetic is at fault) that of the answers given to t>ie Com- 
missioners at these several places 250 showed an increase, and 
605 a decrease. If, then, my opinion on this subject is so crro> 
neoos as Mr. Holdsworth asserts, it is one entertained by a good 
many people who know more of fishery matters than I do. 

If, further, we analyse the evidence as to various kinds of fishes 
the results will not be very different. These will be best stated 
in a tabular form. 
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Thus out of these Hven^y kinds, rf.rto show a positive decrease 
at more or fewer stations, and among them are some of the most 
important of our food fishes ” — cod and ling, haddock, hake, 
herring, inackarel, sole, sprat, and whiting. ... 

Now I can imagine three objections being raised to the obvious 
inference from this table . — 

First: that the witnesses for the decrease were untrustworthy. 

Sec&tidly : that the Irish stations are included among those 
showing decrease, and Irish fisheries are said to be languishing 
from causes which do not concent the present matter. 

Thirdly: that even. fthe non-Irish stations showing decrease 
are comparatively small and unimportant. 

1, 'W'ithout imputing any waul of veracity to the witnesses for 
the decrease it is obvious that, as all fishermen have a pretty 
hard time of it, the proportion among them with a despairing 
turn of mind may l>e greater than among men who follow other 
callings, and that this may unconsciously tinge their testimony. 
So fhr, however, as my own experience goes, which is petUaps a 
vciy little way, 1 have found tliat the grumblers among fislicrmen 
commonly assign some specific cause for their complaints — be 
that cause real or imaginary. If so-and-so were or were not the 

they say, they would get on very well. Their assignment 
of any cause is purely a matter of opinion with them. Their 
•tatements as to the increase or decrease of fishes relate to a 
matter of fact within their own knowledge. 

2. The proportion of Irish to non-Irish stations among those 

ttbow dkrease is W no means excessive. Here it is • 


out of 13 ^ herring, 10 out of 41 ; mackarel, 2 out of 11 : sole, 
l out of 15 ; sprat, I out of 6 ; whiting, i out of ti. If the 
Irish stations were wholly disregarded the general deduction 
would not be materially affected. 

3* Any one who has ever tried to leain the facts attending the 
process of extinction of animals, will soon find that the premo* 
idtoiy symptoms of approaching extirpation may be for a long 
time hardly recognisable at places where the particular species 
concerned is most abundant. Ills first cut short on its bordeni, 
and scarcity begins and is most readily perceived at its outlying 
localities. Hence it is exactly in accordance with what always, 
or almost always happens, that the smaller and least import- 
ant fislieries should first show signs of decline, if such decline 
is going on, as the above figures seem to prove. It may bi years 
before the great trawling-grounds on various parts of the coast, 
or the Dogger Bank and the Silver Pit show unmistakable signs 
of exhaustion, but where is the take of fish inshore increasing or 
even stationary ? 

Having thu.s furni.^hed the main grounds of my belier— for I do 
not wisli to rely on the Report of the Committee of the House of 
Commons in 1833 (though that declared the Channel fisheries to 
have been in a declining state since 1815) further than to show it 
is a belief of long standing and held by practical men— I must 
proceed to make some other remarks on Mr. Holdsworth's 
indictment. First of all let me a<lmit that he is of course 
literally accurate in his statement of the jmticular objects for 
which the Royal Cammis.slun of 1863 was appointed. But, as 
he also rightly remarks, its incpiiry was extended, and indeed no 
one can glance at its l>lue-books without seeing that tlie inquiry 
covered far more ground tlian ever was scraped by a trawl. As 
I read the lastruction.<5 to the Commis,sioncrs, they were wide 
enough to permit any sort of inquiry into British Fisheries — even 
the seeking of a remedy for any decline in them if such was 
found to exist. But since my friend takes refuge behind the 
literal wording of the (Queen's Commission, I may do the same 
with regard to the expressions used in my address. No doubt 
had I had the blue-bjoks by me when I was writing I should 
have been more explicit In separating the Commission in which 
he acted as secretary from others thjit had preceded it. But, 
as it is, my w'ords, reprinted in your own columns (Nature, 
vol. xiv. pp. 440, 441), show that I spoke of it as something dis- 
tinct from them, .and so it truly was, for as Mr. Holdsworth 
himself say.s, it w:«s the most comprehensive investigation 
of the subject llmt had ever been made," and the evidence it 
collected is one of the most valuable conlribiitions to applied 
zoology with which 1 am acquainted. 

Next there comes up another point. Tt is quite compatible 
I with an increased supf^ly of fish that there may l>e an actual 
decrease in the itock of fishes, and it seems to me that my critic 
hardly sees the danger of confounding these two very different 
thing.s. Th.it the supply of fish to our markets has of late enor* 
nioavdy increased may be indubitable — the question really is 
whetiier there aie still in our seas as many fishes as there used to 
be. The evidence I have above analysed shows, I think, that 
thcie are not, and the recommendations of the Commissioners of 
1863 are certainly not such as would increase the number. 

Mr. Holdsworth asserts tliat practical mischief is likely to 
result" from my opinions becoming known to fishermen. I 
wish he had been a little more careful to explain wherein the 
danger lies. Unless it be that the next Sea-Fisheries Commis- 
sioners may find their inquiries suddenly stopped by a well-placed 
torpedo, I am at a los.s to imagine the risk. As, however, their 
permanent brethren of the Rivers Commission continue to pur- 
sue their duties without any such unpleasant consequences, I 
think the possible mischief must be over-rated. ^ Mischief may 
arise, though, from the utterance of smooth sayings, and very 
great mischief too ; but, if it does, it will not attach to those 
that utter the note of warning. My Iriend refers to his ^‘Deep- 
sea Fishing and Fishing-boats," an excellent work in many 
respects, which fully deserves all that was said in its praise in 
your columns when it appeared (Nature, vol. xi., p. 421), and 
perhaps more, for the reviewer did declare that the author's 

inferences and his facts are very much at variance," which was 
perhaps going rather too far. 1 have carefully read it, but I fail 
to find there any new facts— new, I mean, since the publication 
ol the blue-books before-mentioned— that boar out his views of 
the matter. On the contrary# I have met with several admissions 
which I think point in the opposite direction. Thus I of 
Yatmooth (p. in) :-"The mckwel ‘vojw^e^’ howwar, haw 
been so nnprofiuWe dpruie the last few years t^lj little 
to invest very latgely in new gear for that ftshcry," 
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A Uttle further on, of Lowestoft (p. w*) 
however, docs not support this statement [that the summer fish 
are often as abundant as they ever were before the spnng-fifchery 
came into fashion], '*as with a more or less successiul senes of 
sprinfi! fisherleSf the summer herrings have been exceemngly 
siarc?forthe last seven years/\ Now neither Yarmouth nor 
Lowestoft are very small or unimportant stations. It would 
look, then, as if scarcity has begun lo appear there. Again 
(pp. 214, 215), Mr. Holdsworth tcUs a very good stoiy of the 
Appearance of herrings from the Guernsey waters ; but he 
does not contradict the statement that there has been no heniog- 
fishery there since the year 1830. Furthermofe he says (pp. 
266 267) :— ** Turbot or ‘ bratt * nets are succersfully worked by 
the Staiih^ fishermen, although, according to their report, the 
catches are not nearly as large as they were formerly. This is 
the general statement along this coast. ... It is a remaikable 
circumstance that nearly thirty years ago turbot became so scarce 
near North Sunderland, close to Holy Island, that the turbot- 
nets were given up. At that time trawling in the North Sea 
was only just beginning from Hull and that part of the coast ; 
and the trawlers have never worked near the place where the 
decrease of turbot was said to have been greater than even at 
Staithes. It is evident, then, that we have a good deal to learn 
about what attracts or drives away the fish to or from any par* 
ticular locality.” 

To this last remark 1 cordially agree, for in my address I said 
that the consideration of our fisheries is “fraught with unusual 
diflfiCuUics,” But while we are satisfying ourselves on this and 
similar points, 1 cannot regard with the same complacency as 
Mr. Holdsworth the increasing outlay of capital in improved 
boats and fresh fishing-gear, the growing fish-traffic on the rail* 
W'ays, or the glories of an enlarged and renovated Billingsgate, 
arising amid the pious ejaculations of its fretjuenters. Is that 
the only market which is to be unaffected by inflation ? I derive 
little comfort in allowing my fancy to run riot over the marble 
slabs of Cheapside, Bond Street, and Arabella Row, teeming at 
present with every finny delicacy, and still less when 1 meet the 
humble barrow of the East-end costermonger, with its as 
plenteous and more odorific load. The question i.s, how long 
will that abundance last ? Incalculably great as the .stock of fishes 
in our seas may be, it must be subject to the same laws 
as the stock of every other animal. Directly the draughts upon 
it exceed its natural increa.se, it must dwindle. The time when 
lliat shall happen seems from the evidence before me to be 
imminent. 

Some of Mr, Holdsworth's remarks appear to me irrelevant. 
I said nothing in my address about “ spawn ing-btds,” and there- 
fore to have mentioned the discoveries of Prof. Sars and Ilerr 
Malm would have been little to the purpose. But if my friend 
meant to hint that 1 did not know that the spawn of some fishes 
floats in the water during its development, 1 will content myself 
by observing that my acquaintance with Scandinavian naturalists 
and their works began in the year 1855. His reference to the 
Sea Birds’ Preservation Bill also seems to be wide of the mark. 
But 1 am sure ornithologists will be thankful to him for informa- 
tion that will show how many of the birds named in that Act 
commonly prey upon the sea- fishes that come to our malkets, 
and which kinds they take. Perhaps he will al^o explain why 
the fishermen of our coasts were so strongly in favour of its 
bdng passed. Of the precise direction my efforts took towards 
that end Mr. Holdsworth, I think, cannot be aware. 

> Nkwton 

Magdalene College, Cambridge, November 3 

the remarks I made in my address be well founded, 
they of course have a general bearing, and will apply to all cases 
of “over-fishing.” Since I wrote the above 1 have received 
f^m my kind friend, Prof. Baird, the United States’ Commis- 
sioner of TidtMi and| Fisheries, his reports from 1871 to 1875. 
Therein I find the decrease of the Sea-Fisheries on the Atlantic 
coast of the United States treated as a fact beyond denial, and 
** over-fishing ” unquestionably assigned as the chief cause of that 
decrease. A. N. 

November 14 

The Foundation of Zoological Stations in Heligoland 
and Kiel 

WitL you kindly permit me to say a few words in answer to 
the letter by which my friend Mr. Balfour expressed his view on 
^ejpibposed foundation of soologicat stations at Heligoland and 


Mr. Balfour has certainly not been well informed, when he 
believes the promoters of the future stations in Heligoland 
and Kiel had intended “ to put aside claims of the zoological 
station at Naples in favour of the two new institutions.*^ In 
the first place it is expressly staled in their Report that the 
committee are far from wishing to take away the least support 
from the Naples establishment. Besides, according to information 
which reached me some time ago, one of the most competent 
and influential members of the committee has only consented to 
act, if it is expressly stated in the memorandum to be handed 
over to Government, “ that, should the empire limit iU annual 
contributions to zoological stations to 1,000/. or 1,200/. (a sum 
asked at present for the zoological station at Naple.s)t, this sum 
Ought lo go undivided to the Naples establishment as the one of 
much greater importance. The foundation of the two northern 
stations ought in consequence to be deferred to later times.” 

Nothing more than this could be desired, and certainly the 
proposition once made, nothing more could be expected, and 
had Mr. Balfour been acquainted with the whole of the facts, I 
am satisfied he would never have applied the terms ** unwise and 
ungenerous ” to the proposition. lie is, however, certainly righr 
in maintaining that the Naples station has been the means of 
proving both the value and feasibility of sucli institutions, and 
perhaps nobody, besides myself, knows better than Mr. Balfour, 
how great and hoNV numerous were the obstacles which had tt) 
be overcome. This and the fact that Mr. Balfour assisted Hjc 
most generously and most vigorously during the whole of my 
struggle, entitles him fully to disapprove of what he thinks might 
possibly have a detrimental influence on the fate of the Naples 
establishment. With regard to thi> apprehension I may be per- 
mitted to state that there is well f amded hope that the ,Najde> 
station will soon be frtc Uom such embarrassments as are the 
consequence of irsufllcient means, and that I always cxi^ecte<l 
and desired a scries of zoological stations to spring up wrhich 
should not only follow but even rival the original one started 
by myself. The sudtlen appearance of zoological ttations on 
the Normandy coast, at Trieste, Sebastopol, the foundation of 
the late Anderson School of Natural History in the United 
States, the proposition to create tw’o stations at Heligoland and 
Kiel, and another plan to erect a station on the White Sea, 
brought before the Association of Russian Natuialisfsin Warsaw , 
furnitoh indubitable proofs tliat niy belief was well founded. It 
may be that too little circumspection has been used in founding 
or phanning several of these inslitutioms ; nevertheless their gn at 
number and rapid, augmentation justify me in giving to my 
establishment such dimensions and so distinct an international 
chaiacter as to carry it as far beyond competition as possible, 

I hope to be able to enter more fully into the development of 
the Naples station in the Second Annual Report, which I think 
will be ready next spring. It w^Ul show that till now the station 
has not only not suffered from competition but has been increasing 
very considerably the range of its activity and influence on the 
progress of biology. Anton Dohrn 

Berlin, Novcrnr>er 5 

The Deep-sea Manganiferous Muds 

In the very interesting Address delivered by Sir C. Wyville 
Thomson, at Glasgow, on the (yrtlienger expedition, whi e re- 
ferring to the “ red clay ” deposit so general over the deepest 
parts of the Atlantic and North Biicific, the remarkable fact is 
mentioned that the clay contains numerous nodules of peroxide 
of manganese, which in some places are found in great quantity. ^ 
The Address goes on to say “ This icta phenomenon which 
we are as yet unable to explain, and 1 do not know that there is 
any analogous instance in any of the older formations*’ (Nature, 
vol. xiv., p, 494). 

It is possible that this can be accounted for in the same man- 
ner as the formation of the “ red clay ” itself, assuming that the 
explanation given by Sir C. Wyville Thomson is the Correct one, 
as there can be but little reason to doubt. It is true that excep- 
tion has been taken to it by Dr. Carpenter, who considers the 
** red clay ” to be “ a posl^m&rtem deposit in the chambers of the 
foraminifera.” * It docs not clearly appear, however, where such 
a post-mortem pseudomorphic deposit could come from in this 
cage, while, were that opinion correct, then the Ghhigerina ooze 

* See also ^*Repoi't to Hydrographer of the Admhalty on the Cniiw of 

H.M.S. Frof. Wyville Thomson, F.R.S., Roy. Soc , 

vol. xxiv., p. 39. ^ 

* ** Renuirlcs on Prof. Wyville Thomson’s Ptehwmarjr Notes on the 
Nature of the Sea* bottom/' Ac, /**vc. JRoy. Soc., vol. xxtti., p. >44. 
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itself ought also to foim a pseudomorphic deposit of the same 
kind. 

Accepting, then, Sir Wyville Thpmson^s theory, the mangan- 
ifenous de{>o.sit nii^ht be accounted for as follows : — 

Manganese occurs in sea- Water in very small quantities, suf- 
hcfcnt, nevertheless, for detection. Forchammer has detected 
it together with iron and silica ; as also have Figuer and Mialbe.^ 
It is, besides, almost invariably found in the waters! of some 
springs, according to Prof. T, Sterry Hunt,* and spring-water 
sooner or later finds its way to the ocean. Again, it is found in 
the ashes of plants,* and it is therefore not unlikely that it may 
be secreted by other organisms, such as foraminifera, molluscs, 
d:c. — ^in fact, Biachof found in the outer scale of oyster-shells 
0‘6i per cent, of ferric oxide, with some oxide of manganese^ — 
and as its carbonate is isomorphous with tlmt of lime and iron, 
it is perfectly probable that these should be found associated 
together, as indeed they usually are. Supposing, then, Glo^igc- 
rina shells to consist of carbonate of lime, with small traces of 
carbonate of iron, carbonate of manganese, peroxide of iron, 
and silicate of alumina, the following changes might take place 
while the shell was passing through water charged with carbonic 
acid gas and oxygen. 

All the carbonates would first l>e dissolved. Then the car- 
bonates of iron and manganese would be oxidised, as they readily 
part with carbonic acid in presence of oxygen, and the liberated 
carbonic acid would, no doubt, act on a fresh portion of the 
mixed carbonates. The silicate of alumina and peroxide of iron 
already in the shell * would not be affected. Thus there would 
be a continual deposition of silicate of alumina, peroxide of iron, 
and peroxide of manganese, very likely both hydrated. It is 
taken for granted here that the red clay is merely a silicate of 
alumina coloured by peroxide of iron, and not a double silicate 
of iron and alumina. It does not seem quite clear which is 
really meant in any of the reports. Alumina is found in small 
traces in river- and sea- water, perhaps in many cases as ihe sili- 
cate, which is soluble in minute proportions. Or it might origi- 
nally exist as sulphate, in that state enter into the structure of 
marine organisms, and .subsequently undergo alteration to sili- 
cate. Alumina has been found in small quantities in plants, but 
how combined is not yet known. 

I believe the principal deposits of manganese ores are found 
In connection with limestone or dolomitic rocks, probably for the 
most part originally disseminated through them m sn*all propor- 
tions, and subsequtntly conceutrated in particular localities by ^ 
the action of infiltrating wa^er, and the nearest approach to the 
phenomenon described by Sir Wyville Thomson appears to be 
met with in the associated limestone, dolomite, iron ore, and 
nodular manganese ore of the Lahn district, as recorded by 
Bischof.® At the place where the iron and maiigauese beds are 
worked, there arc several clay beds, varying from a few feci to 
several fathoms in thickness. These Bbchof considers are the 
result of the continuous action of water containing carbonic acid, 
the argillaceous limestone being converted into clay. The man- 

f anese and iron ores lie beneatii the clay beds, and it is most 
kdy that these minerals w^erc extracted from the argillaceous 
limestone at the same time as the carbonate of lime, having 
doubtless existed in small quantities as carbonates in the 
organisms forming the mass. In fact the lower clay beds still 
contain some manganese. There is thus considerable analogy 
between the two cases, the difTerence being that these old lime- 
stones having been formed in mass, in not very deep water, were 
not liable to be dissolved — immediately on the death of the 
orgauiaras whose skeletons they were — by the action ofsea-water, 
that part being ^ges afterwards by atmospheric water. 

The result has been mainly the same, however, viz,, the produc- 
tion of clay from the limestone, together with nodular man- 
ganese. Possibly had the corals, &c,, forming that limestone ■ 
had the opportunity of falling slowly, and each isolated, through 

» Bbchof, ** Chem. Geo./' vol. i., pp. 09-108. 

« ** Cheo). Jfiml Geu, kss.Hjxys/' p. 143. 

3 Fowiies’ "Man. of Chem,,” p. 469 ; ako Watts’ "Chem. Bict/’ 

* B/, ff/., vol, i., p. 19*. 

5 Ir may iHt that there in a trace of uncombioed ferric oxide already in 
these shells, si«ce the ClMnfr,tina ooze, when treated with veiw dilute acid, 
leaves a red sedunent like the " r«d clay ” («cc /‘ Ike Cruise of the 
OuUlm^eri!’ Naiukk, vol. xiv. p, 9G). Sir WyvilIe hesiutes to claim fur 
the ailkate of alumina and peroxide of iron that they exist in that form in 
the shells, rather supposing ihctn to be ptoducts of alterKtion. But the latter 
is cenaltily found in some shehs and in red corals It has been shown by 
Prof. A. H. Church tlwit the red chalk ot Hunstanton, treated, with very 
weak acnl, yieUis a residae closely resembling the deep-sea ^*red clay/"— ' , 
Cfmtt-, zVra'jT, xxxi. p. T 99 ‘ 
t/,'., vol id. p. 193, 


a stt^^cient d^pth of sea-water, the result would ^ve been a 
maitganiferous mud, similar to these deep-sex ckys. 

As to the nodular structure of the manganese oxide, it is of 
course referable to the same mysterious molecular attraction 
which determines the segregation of all the carbonate of iron in 
the case of day-ironstone in fire-days and shales, and silica, as 
in chalk flints. 

Since the above was written, the last number of the Proceedings 
of the Royal Society (vol. xxiv. No. 170), with FreUrainary 
Imports on the Cruise of the Challenger^ by Sir C. Wyville 
Thonison and colleagues, has come to hand. These reports 
contain a full description of the manganiferous muds, but no 
theory as tojhe origin of the manganese i.s as yet put forward. 

Edward T. Hardman, 

Kilkenny II.M. Geological Survey, Ireland 


Mr. Wallace on the Distribution of Passerine Birds 

iN hlr. Wdlace^s rccently-pubJi.shcd work on Geographical 
Distribution, in more than one place the results arrived at from 
an inspection of his elaborate tables of genera and families do 
not agree with the numbers he uses in considering the general 
bearing of the facts adduced. Thus in his General Remarks 
on tlie Distribution of the i’as.scres,^’ vol. ii. pp. 299-302, he 
says {l.c. p. 300); ‘‘Thefiimilies that are confined to single 
iM'gions are not very numerous, except in the case of the Neo- 
tropical region, which has ^he Axi&tralian has onlyM/^v, the 
Oriental one, Ethiopian one, and the other regions have no 

i >eculiar families.*^ Adopting his tables of the families of the 
’asseres, 1 find the numlnjis should be really a.s follows 
Neotropical 7 ... Fauis, Nos. 39®, 40, 41, 42, 44, 45, 46, 

Australian 5 ... „ ,, 21,22,25,49,50. 

Oriental 3 ... ,, ,, 11,12,43. 

'I’he Ncarctic region sfiould also be mentioned as po.ssc8sing 

one peculiar family, %,e* Chanucida,*. The statement that none 
of the turdoid Fasserine families are exclusively American must 
aBo be modified to meet this (act There are three families (fu*. 
Faictidoe, FiUidtic, Eurybrniida), instead of two^ o( the Formica- 
rt^id Fasseres in the Old World, of which the Fittida? can hardly 
be said to have only a very re.siricUd distribution.’^ 

The Australian genus Struthidea, of doubtful position, seems 
omitted altogether. W. A. Fur RES 

Cambridge, Oct, 30 

Antedon Rosaceus (Comatula rosacea) 

There are one or two rather hasty conclusions in the letters 
you have recently published upon the feather-star, whicli I will 
take the liberty of pointing out. My friend, Major I-ang, 
arguing from his experience in Torbay, says ; " It is evident 
that the habitat of Comatula i.s strictly fit fined, viz., in compara- 
tively deep water, and araongit rocks.” Last year, however, I 
took it in Salcombe Estuary, in shallow water, and not among 
rocks, but among the Zosiem marina^ t o which numbers of the 
young stalked form were sticking. The well-known marine 
zoologist, Mr. ITincks, tells me that he took both the adult and 
stalked forms in great abuiulance in the same locality more than 
twenty years ago. 

The President of the Birmingham Natural History and Micro- 
.scopical Society, in commcniing upon Major Lang’s letter aud 
other notices of the capture of the featherstar, says, “It is a 
most remarkable circumstance, therefore, that in the space of 
about three ytar.s, the species should have become numerous to 
the extent alluded to by Major Lang, more than a hundred being 
taken in one haul of the dredge.” But this rapid increase in the 
numbers of the species since 1873 is imaginary, for dredgings in 
the two previous years had yielded the adult form by bucketsful 
from the neighbourhood of the Thatcher Rocku 
In regard to the name, one can only wish for a scientific dic- 
tator to,;rcstore Lamarck’s happily appropriate designation Co- 
maiuia, in place of the earlier name, Antedpii, the meeting and 
proriuiiciation of which are alike difficult to deteiimne. It would 
be iniciestlng to learn from political economists, in what category 
of labour, productive or unproductive, those investigations should 
be reckoned which end in diaplacing some name universally 
received and understood in favour of one forgotten and obsolete, 
Ju.-?tice to theimcient observer is pleaded as a chief reason for 
these revivals. Bat it is a poor repown to have helped to in- 
crease the ever-growing burden of sctentlfic nomenclature. 
Torquay, Nov. 0 THOMAii It It Stebutno 
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li» you cau afford the space I shall be glad to add a few wOTds 
to the recent communications of Major Lang ana ^gnes 
to NaTCKH on the occnrrence of Antedon to$ncms in loroay. 

I do not think Anicdm has been more abundant than usual 
dun’ng the present year in this locaiity. 
note -book reminds me that a chance haul near^e 1 hatcher Rock 
on July n, 1871, brought up plenty of feather stars, and 
since then during the six years I have dredged m 1 orbay, An- 
tedon has been a very ordinary capture whilst dredging for other 

objects of interest. ^ ^ n j j * n-r » 

The haul under Berry Head on July 25. alluded to by Major 

Lantr, was undoubtedly an unusually prolihc one, but had it not 

been for the fortunate discovery by Major Lang of the pedun- 
culate form, the mere occurrence of an abundance of the adult 
feather stars would have made no impression on my mind and no 
notice would have been taken of it. 

Kememlwjring tlmt the Birmingham Natural History Society 
had taken the young, I mentioned the fact to Major Lang, add- 
ing that 1 bad never seen them myself. Next morning I was 
gratified to hear that on examining at his leisure the proceeds of 
the haul he had found them in quantity. 

This successful result induced me to revisit the spot near the 
Thatcher after an interval of six years, and there, as I fully 
expected, Antedon^ both adult and immature, was almndant. 
\Vith this experience to guide me, 1 have since tried a third 
locality, when, though the adults were less numerous, the pedun- 
culate young, and every stage of growth up to about an inch in 
diameter, appeared to me to be even more numerous than at 
BeiTy Head or the Thatcher, 

In conclusion, I beg to say that it will give me pleasure to 
afford the fullest information in my power to any naturalist 
desirous of drc<lging in Tor?>ay. It has often been a source of 
regret to me to see strangers wasting their time in dredging in 
S])Ots VI here, as my old boatman used to say, they could not 
expect to meet with anything of any consequence.*’ 

ARTUtTR ROOVE HUNT 

Southwood, Torquay, November 6 


As the l<;caliti«s of rosaccus seem to be exciting in- 

terest, 1 may notice that I dredged the adult state in June, 1S75, 
in 13 rts.say Sound, sheltered in about xo fathoms water, and in 
June, 1876, abuinianlly between Mount St Edgecurabe and 
Duke Island, riymouih, in a]x)ut the same depth of water, in 
each case on a rocky bottom, B. Mason 

BurKm-on-Trent, November 8 


Meteor 

On November 6 I observed a large meteor of a red colour. 
It commencuHl near the zenitti and look a sinuous course about 
west-south- IV c.st, dividing into two portions after it had travelled 
about 40'^, oiie portion disappearing about 10'^ above the horizon 
nearly due w^est, the ( ther taking a north-west direction, and 
disappearing somewhat higher ; it was not very bright, but 
seemed to l)c a large one. I should like to hear if anyone else 
has seen it ; the lime was between 8 and 9 p.m. 

Clithero, lancnshire T, Nostro 


THE MUSICAL ASSOCIATION^ 

'T'HE third annual session of this Society opened on 
* Monday, November 6, with a paper of considerable 
interest from Alexander J. Ellis, Elsq., F.R.S., “ On the 
Sensitiveness of the Human Ear for Pitch and Change of 
Pitch of N otes in Music.*' 

It appears from the Annual Report, just issued, that 
the Association numbers 170 members, and is in a sound 
financial po.sition. It may therefore be considered to have 
passed its period of infancy, and should now be perma- 
nently reckoned among the learned confederations of the 
metrcpolis. 

It is not altogether uninteresting to look back at its 
<^Hgin find to point out the fulfilment of the especial 
objects for which it was established. 

he first conception appears to have emanated from 
Mr. William Spottiswoode^ Dr. Stainer, and a few other | 

' R^ovtond Proceetli»g« of ihe Mtistcal Axsoemtiou for 1874,-5 and | 


gentlemen, representing about equally the scientific and 
artistic sides of music, who circulated a letter among 
their friends, and in a private meeting held at the 
house of the Treasurer of the Royal Society, laid the 
foundations of its futuie organisation. The original title 
chosen for the new society explained at more length its 
peculiar objects than that which it now bears ; it was 
“ Society for the Investigation and Discussion of Subjects 
connected with the Art and Science of Music.” 

The double function herein indicated has hitherto been 
steadily and rigorously carried out. Indeed the Council 
for 1876-7, numbering among its members eminent 
musicians such as the two professors of Oxford and 
Cambridge, Messrs. Hullah, Osborne, Goldschmidt, and 
Dr. Stainer, is supplemented on the side of Science and 
Literature by the fiimiliar names of Mr. Spottiswoode, 
Prof. Tyndall, Dr. Pole, Mr, W. Chappell, and Mr. George 
Grove, 

The contributions recorded in the two annual volumes 
of Proceedings ’* are strictly in concordance with the 
initial programme ; they cannot be better summed up 
than in the words of Mr. Spottiswoode's letter above- 
named, advocating “ the formation of a society similar in 
the main features of its organisation to existing learned 
societies. Its periodical meetings might be devoted 
partly to the reading of papers upon the history, the 
principles, and the criticism of music, partly to the illus- 
tration of such papers by actual performance, and partly 
to the exhibition and discussion of experiments relating 
to theory and construction of musical instruments, or to 
the principles and combination of musical sounds.’* 

In the first year Mr. HuUah, Dr. Stainer, and Mr. 
Scdlcy Taylor, spoke on musical notation and nomen- 
clature ; Mr. Bosanquet and Mr. Ellis furnished valuable 
illustrations of true and tempered intonation ; Mr. Charles 
E. Stephens criticised Dr. Day’s theory of harmony ; Mr. 
Baillic Hamilton and the writer described their respec- 
tive improvements in musical instruments. 

During the second session there were two papers of 
great value, mainly historical, from Sir F. Ouseley, “ On 
the History of Ecclesiastical Music in Western Europe ; ” 
and from Prof, W. G. Adams “ On Wheatstone’s Musical 
Inventions,” two On Notation,” by Dr, Pole and Prof. 
Monk ; two mathematical and physiological, by Lord 
Rayleigh, “On Our Perception of the Direction of a 
Source of Sound,” and Mr. Lennox Browne “ On the 
Management of the V"oice ;** two mechanical and instru- 
mental, by Mr. de Pontigny, “On Kettledrums,” and 
by the writer “On Standards of Musical Pitch;” one 
critical, perhaps even polemical, by the active secretary 
of the Association, Mr. C. K. Salaman, “ On Musical 
Criticism.” 

Several of the above communications, especially Mr. 
Bosanquet’s two exhaustive papers “ On Temperament,” 
call for full analysis ; but the general status and purpose 
of the Association itself are so far novel as to deserve 
preliminary attention. Music, of all msthetical subjects, 
IS that which is most deeply marked by its bisection into 
art and science ; much of the art, little of the science 
is ancient ; for Euclid, Pythagoras, andfeven Galileo carry 
us only a short distance into the laws of harmony. But 
it is peculiar to music that instruments accidentally in- 
vented, slowly improved, fabricated simply for "performance, 
and intended solely to charm the ear, have at a later 
period furnished the tools and apparatus of scientific 
an.ilysis. The violins of Caspar di Salo and Straduiarius, 
have for centuries illustrated the laws of harmonic sounds, 
and even as early as the time of Tartini, furnished the 
7VrJ<? SuonOf which figures so boldly in modern acoustics, 

As the instruments themselves fulfil a double purpose, 
$0 are their votaries divided into two very distinct classes, 
those namely of artists and theorists. The essential value 
of Mn Spottiswoode^s proposal lay in the appreciation of 
this schism, and of the means towards healing it. The 
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artistic world of music, great as the individual acquire- 
ments of some members as executants may be, is essen- 
tially a world of handicraftsmen ; practising indeed a very 
subfle art, but led entirely, according to Aristotle^s defini- 
tion, by rules, and not by laws. 

The function of the scientific man is to expand these 
technical rules of art into the conscious and explained 
Jaws of sci^ce. How nobly this duty has been performed 
by Chladni, by Savart, by Wheatstone, and above all by 
Helmholts, few artists ai-e aware ; nor indeed has there 
been hitherto any easy mode for their obtaining such in- 
formation. They have been somewhat in the habit 
of sneering at the theorist as a mathematician nor is 
it very remarkable that the other party, like the Dublin 
fishmfe whom O’Connell called a parallelopipcdon, should 
retaliate with even more opprobrious epithets. Hence 
bid threadbare jokes about catiiut-scraping,'' Lord Ches- 
terfield’s contempt of musicians, and the like, which 
culminate in the epigram on Handel and Buononcini. 
This century is beginning to recognise that varying styles 
of musical art are not a mere question of Tweedle- 
dum and Tweedledee,’’ and that the “ fiddler ” though in 
an utilitarian point of view unnecessary to the main- 
tenance of life, is highly conducive to education and 
civilisation. If artists are to maintain the improved 
position of later years it must be by cordially fraternising 
with the man of science, for thus only can their art 
hope to acquire the dignity and generalisation which are 
the prerogatives of 

It is to be noticed that this view of the case appears to 
have been taken by many of our best professional mu- 
sicians I for the list of members which heads either volume 
of these *nVoceedings” is far more remarkable for indi- 
vidual eminence of the names than for their multitude. It 
is to be hoped that such a conviction will continue to 
extend. 'J'he number of points in which music is con- 
terminous with pure science is considerable, and is daily 
increasing. Music, moreover, is among the most power- 
ful means we have for cultivating that delicacy of the 
senses on which all accurate observation depends. It 
has, as yet, been too apt to fall into the hands of a sect 
or clique, whose disposition is naturally exclusive, and 
whose objects have often been the reverse of elevated. 
But wnth the great advance which has of late years 
taken place in general musical knowledge throughout 
England, and by the fostering care of societies like the 
present there is ground for anticipation that the science 
of music anay rise to the esteem and consideration as an 
educator and humaniser which it once held in the writings 
of Plato, and in the palmiest days of old Greek thought. 

W. H. Stoke 


ON TNE RESISTANCE OF THE AIR TO THE 
MOTION OF PROJECTIIJES 

'T'HE experiments made by Hutton to determine the 
resistance of the air to the motion of shot were 
carried out by firing small spherical balls into the receiver 
of a gun-pcnduluttL. As little confidence could be felt in 
applying his results to the large service shot at present 
in use, on the formation of the Advanced Class of Royal 
Artillery Officers, Woolwich, in 1864, it was thought de- 
sirable that a systematic course of experiments should be 
made with ehttgaied shot, and upon a much larger scale. 
Afterwards, similar experiments were made with round 
shot 

The method of experimenting pursued by Hutton ap- 
peared to have been carried to its useful limits, and 
although a large ballistic pendulum had been constructed 
for Government, it was practically useless. The drrono- 
graph used in the experiments above referred to was 
invented and constructed for that purpose by the Rev. F. 
Bashfoith, at that time Professor of Applied Mathematics 
to the Advanced Class, and Official Referee to the Ord- 


nance Select Committee. This instrument is now in the 
Loan Exhibition, South Kensington. 

A complete collection of the ** Reports on Experiments 1 
made with the Bashforth chronograph, 1 805-1870*^ I 
(marked 84., B, 1941), has been published by Government, 
at the^ nominal price of one shilling.’ It will therefore 
be sufficient here to state that the first set of experiments 
was made to test the new chronograph, in which the velo- 
city of the shot varied from about 1,150 f.s. to 1,060 fs. 
The resistance of the air ivas found to vary as the cube 
of the velocity. The next experiments were made with 
elongated shot of equal diameters and different forms of 
head. The velocities here varied from i ,500 f.s. to 1 ,090 f.s., 
and the law of resistance still appeared to be the cubic. 
Lastly, a course of experiments w'as made with dongated\ 
and spherical projectiles (solid and imllo'x) of 3, 5, 7, and 
9 incncs in diameter. The velor.ilies of the elongated 
shot varied from 800 f.s. to 1,750 f.s., and those of the 
spherical from 800 f.s. to 2,400 f.s. At a given velocity 
the resistance of the air varied as the square of the dia- 
meter. But when the coefficient of resistance was ob- 
tained by dividing the numbers cxp>ressing the resistances 
by the cube of the corre.sponding velocity, the result 
w'as not now constant through these great variations of 
velocity. This coefficient was found to increase rapidly 
from 900 f s. up to 1,050 f.s., and from 1,100 f.s. to 1,300 f.s. 
it was nearly con.stant, and for higher velocities it gradu- 
ally decreased with the increase of velocity. The pub- 
lished reports give a full account of every round fired. 
Unfortunately it has not hitlu rlo been found possible to 
express the coefficient of resistance by a simple function 
of the velocity. Mr. Bashforth has made use of the cubic 
law in his treatise on the motion of projectiles (1873). 
The trajectory is divided into arc.s, and each arc is sup- 
posed to be described, while the coefficient of resistance 
retains its mean value for that arc. 

In a tract on the remaining velocities, &:c,, of several 
service shot Mr. Bashforth .stated ;■ “ For ogival- 

headed elongated shot, the resistance of the nir may be 
said to vary roughly as the sixlli power of the velocity for 
velocities 900-1,100 f.s. ; to vary as the ihird power for 
velocities, 1,100-1,350 f.s. ; and to vary us the second 
power for velocities above 1,350 f.s.” 

General Mayevski, Trofessor of Ballistics to the Aca- 
demy of Artillery, St. Petersburg, published a work on 
Ballistics in Russian, in 1870, at the expense of the State. 

A translation of the more interesting chapters of this 
woik was published in French by the author, in 1872.® 

In the preface to the latter work he statc.s that Les rd- 
sultats dcs experiences faites par M. Bashforth en Anglc- 
terre sur les projectiles oblongs out the ddduits des 
donndes inserdes dans ks Proiecdings of the Royal ArtiP 
terf Institution, Woolwich, 1868. Les expdriences de St. 
Pdtersbourg sur la rdsistance dc hair au mouvement des 
projectiles sphdriques et oblongs ont dtd failcs par nous en 
et 1869, el Icurs resuUats sont pour la ptcmierc fois 
publids dans noire traitd. Aftn que les expressions de 
la rdsistance reprdsentent, avee unc approximation suf- 
fisante, les rdsultats de nos expdricnces ct ceux des expd- 
riences anglaiscs, faites avec des appareils perfection nds, 
et que ces expressions permettent en mo me temps une 
intdgration facile, quoique par approximation, des dqua- 
tions difidrentielles du mouvement, nous avons admis pour 
les projecHles sphJriques, dans les Uraites des vitesscs dc 
530**** ^ 376*"*^ (1739-1230 f.s.) la rdsistance de fair pro- 
postionclle au carrd de la vitesse, et nous avons exprimd, 
a partir de la vitesse de 376’^« (1230 fs*) jusqu’aux 
pctites vitesses, la rdsistance de hair par un binome dont 
fe premier terme est proportionel k la deuxidme puissance 

de la vitesse, ct le second h la quatrkme ; 

de la vitesse 5 pour les projectiles oblongs^ quand kur axe 
de figure coincide avec la direction du mouvement, nous 

» W. Son; AUeu ; MitcJieH ; boakmwwnnd C>. 

® London ; $p&n, * I'ariA: Bnurtner^ViUur);. 
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MHms admis, daas lea limites de« vitesscs de sio** k 
360^? (1673-1180 f.s.) la rdsistance^ Pair jMfo^ortione^ 
ail carrS de la vitesse ; dans les limites des yitessos de 
360®“^ it 280 (i 1 80-920 f,s.) nous Fayons suinuse propot- 
tianelle k la sixihfne puissance de la vitesse, ct nous avons 
exprimd, k partir de la vitesse de 28^* (920 f.s.) jusqu* 
aux petites vitessesf la resistance de 1 air par un bmome 
dont le premier terme est propottionel a m deuxieme 
puissance de la vitesse ct le second k la quatrieme puis- 
iance de la vitesse,^ &c* (pp. vi., vii.)* So that Mr. Bash- 
forth employs one single law, the cubtc^ and makes his 
coefficient vary to suit the velocity, while General 
Mayevski varies his law of resistance according to the 
velocity. But in neither case does the law of resistance 
admit of direct integration. Mr. Bashforth supplies this 
defect by extensive tables calculated by quadratures, and 
ranting the cubic law, the results are exact. General 
integrs^tions are approximations, and require 
. fdso. But there i« no dispute as to %}m 
of resistance encountered by elongated shot in 
. , , , jg through the air. For General Mayevski observes ; 

pour completer les donndes $e rapportant aua 
projectiles de forts calibres, nous avons profits des 
tableaux des vitesses ddcroissantes ddduites par M. Bash- 
forth de ses experiences faites en 1868 au moyen de son 
chronographe ; ces tableaux comprennent les vitesses de 
518***“ k aSj*”* (1700-930 f.s.), qui correspondent aux trajets 
de 305 en 30$ metres des projectiles oblongs de 178"’”’, 
203”*"*, et 229**"' (7, 8, and 9 inches), et qui sont obtenucs 
pour le cas oti le mouvement des projectiles peut ^tre 
considdrd comme rcctiligne. Nous avons calculi d’apr^s 
les r^sultats ins^rds dans ccs tableaux les valeurs de la 
resistance correspondantes k diffdrentes vitesses ” (p, 38). 

ProjectUis Oblongs, 


Douches h feu. 


i Viteiises Valeurs ; 


Boucheis a feu. 


Vitesses Valeurs 
dc f/. 


C. dc 4» 

-C. 

C. de 4* 

C. de ist 
C. de 24^ 

C. de 703*^^ 

0. dc 003”'*’^ 

C. dc 23 ^”"“ a««l 
^ de 203***"’ angl 
C. de *78’”*“ n 
C. de 1 ‘ 

C. de 4* 

C de 2ag««“ angl 

C de 4‘ 

C de 203"*"' ... 

C. de aoV*”’'' at)gl 
C, d(S 04' «. ... 
C. 


*39 


304 

til 

3»7 

3*9 

330 

320 


0*0151 

0*0137 


0*01^ 

00163 


0*0230 
0*0218 
0*022 1 
0*0158 
0*0305 


C. de 203“ 
C. dc 229’*’ 
C. de 4I 
,C. de 178*” 
[C. de 203”^ 
. de s 

'C. « . ^ 

jiC de 203“^ 
{ C. de 203”' 
lie de 4I 
j C de«03“^ 
jjC de 203”*' 


0*01 74 C, de 203”'”* angl. 
o 0277 ,C, dc angl. 

jC. dc 178'**^ 


834 

937 

340 

345 

355 


i6o 

401 

409 


P'0338 

P'0327 

00332 

0*0341 


o '0382 


0*0456 

0*0430 

00433 

0*0427 

0*0449 

0*0440 


It ought to be stated that Hutton's results for spherical 
shot are very good indeed for velocities above I2oof.s., 
while Didion's results, intended to correct Hutton’s, were 
not quite so good. They both failed for lower velocities. 
It would be ifitertsting to have the resistance of the air to 
projectiles determined for velocities below 900 f.s. But 
very considerable difficulties would be met with if the 
expenments were conducted in the usual manner, for the 
(ffironograph is most effisetive when there is a rapid varia.- 
tion of velocity. In middle of the range the screens 
wonld have to be raised to a considerable height. It 
wuld be found difficult to fire shots through them all, 
fbe shot were fired at low initial velocities fiom the 
oramaxy rifled gun, there might be considerable doubts 
steadiness of the shot. 

:e must be made to the collection of scientific 
on ballistics by the Comte de St. Robert pub^ 
ttshed in 1873/ eJthpugh they do not supply any new 
^^penmental data.. 

* Tutiu ; Viucont Bor*. 


As it is found impossible to integrate the equations of 
motion of shot for the simple laws of resistance, of square 
cube, &€., it appears almost hopeless to search for an 
expression of the complicated law now known to hold 
good through a considerable range of velocities. These 
results would serve as tests of any theory of the resistance 
of the air ; and if any theoretical investigations did 
satisfy these conditions, then we should have an expres- 
sion for the resistance of the air to the shot, but it is 
almost certain that it would be too complicated to be of 
practical use. B. 


A LOCAL MUSEUM 

^HE population of the parish of Morton, 1871, was 
* 2,o9f*-'the chief village, Thornhill, containing 

about one half of the population of the parish. The 
parish is sifuated cm both banks of the Nith in the North 
of Domfriessbiro, Scotland. Yet sparse as is the popula* 
tion, and remote from the great commercial centres as is 
the district, it is supplied with a museum which well 
might grace a place of far more wealth and consequence. 
The building was erected by Thomas B. Grierson, and 
the collections in the museum were formed by him. The 
Duke of Buccleuch granted the land on which to build, 
together with stone. The memorial stone was laid with 
masonic honours in June 1869. The building, which was 
from the design of a local architect, is an oblong, consisting 
of a ground floor and gallery. The gallery is very appro- 
priately supported by six oaks, as brought from the forest, 
being among the last of the natural woods of Nithsdale. 

The excavated for the foundation has been well 
utilised by forming a large mound in the surrounding 
garden, which is faced on all sides by an excellent col- 
lection of the minerals and curious stones of the district, 
and forms a suitable habitat for hardy plants. The 
garden contains a gr^t variety of flowering plants, of 
shrubs, trees, and cryptogamous vegetation, and is laid 
out with considerable art. Large objects, which do not 
suffer waste by atmospheric causes, such as stone crosses 
and querns, aie placed at intervals in the walks. Great 
prominence has been given in the collections inside the 
building to objects which illustrate the history of the 
country. These include some valuable relics belonging 
to the Covenanters of the seventeenth century, and to the 
poet Burns. The collections illustrative of the unpolished 
and polished stone^period are very valuable, Some 
beautifully wmught cdHs and stone-hammers have been 
yielded by this part of Nithsdale. The bronze and iron 
collections are very fair. Among the quadrupeds is a 
skull of the ancient ox which roamed wild less than a 
century ago in Drumlanrig Parks, and which belong to 
the same variety as those at Chillingham and Hamilton 
Palace, which are supposed to be the sole survivors of 
the ancient Caledonian Urus, Among fish there is an 
interesting collection, which was the gift of the late Mr. 
Shaw, illustrative of the natural history of the salmon, 
and which shows that animal in its various different 
stages. The late Mr. Shaw threw^ great light on the 
development of the salmon, and destroyed some popular 
delusions concerning it He was a keeper in the district 
under the Duke of Buccleuch, I'he abnormal form of 
animals are very various, many opportunities having 
occurred to fill the cases devoted to these from the 
pastoral and agricultural district around. In the collec- 
tion of fossils due prominence is given to those belonging 
to the strata of the south of Scotland, and the industrial 
departments contain specimens of the manufactures of the 
country. The museum is free to the public on Saturday, 
and open for a small sum during the week. School 
children are admitted along with their teach^ers gratui- 
tously on application. The proprietor, Dr. Grierson, is 
most indefatigable in his attentions and exffi^ations to 
all wiUxng to Team from his collection of objects. The 
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number of persons who have been admitted for the first 
txnte since the museum was opened, July 1872, is about 
4,000. There is a society in connection with the 
museum which meets monthly, having for its object 
original research. Papers have been contributed, amongst 
others, by Dr, Grierson, Dr. Sharp of the London Entomo- 

THE AUSTRIAN ARCTIC EXPEDITION^ 

N O doubt most of our readers have some acquaintance 
with the story of the memorable Austro-Hungarian 
Arctic Expedition in the Te^etthoff under the leadership of 
Lieutenants Payer and Weyprecht. We have at various 
times since the return of the expedition, upwards of two 
years ago, given details of the adventures of the party 
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logical Society, and Mr. Shaw, schoolmaster. Dr. Sharp 
gave an exhaustive account of the Colorado beetle, ana 
Mr. Shaw illustrated, by means of large diagrams, Darwin, 
Lubbock, and Muller’s discoveries on the fertilisation of 
flowers insects. J. Shaw 

Tynron, Thornhill 

and of the results obtained ; in vol. x, p, 524, we published , 
a map showing the geographical discoveries which had 
been made. In the work named below all who have, 
heard anything of the expedition or who take an interest ; 
in Arctic exploration will be glad to have a complete 
history of its doings from the artistic and graphic pen of 
one of its commanders, Lieut, Payer, We venture to 
think that Payer’s narrative is likely to take its place 














The Auauian PUnteJ at Cape Fli^ely. 


among the classics of Arctic exploration ; the skill with 
which he has toK the story of an expedition so full of 
strange and unexpected events, the enthusiasm and 
rest which mark every page, its pathos and humour, the 
value of the information it contains, and the attraction of 
its numerous illustrations, are sure to make it a permanent 
favourite with old and young, and constitute it an autho- 
rity on Arctic matters generally- 

Tegetthoff^ a screw steamer, expressly built for the 
purpose of this expedition, of 220 tons burden, fitted out 
for two years and a half, left Bremerbaven June 13, 
unA Tromvocs about a month later, for the purpose of 


and Ttom ot about a month later, for the purpose of 
exploring the Arctic Seas in the Novaya Zemlya region. 
The vessd was equipped mainly at the expense of the 

* ** New l4Uw!b wirhin the Arctic Circle. Narrative o( Ihe pi»<^vcric» of 
the Atiatrian Ship itt tjw Vearii By Juhu* Payer, oae 

of the Comma«4ecs the Expedition. Mapa and numeroiw IDtiftrattPti*. 
Twovok. MaonUUn and Co , 187^) 


Austrian Count Wilczek, and, including officers and men 
had only twenty-four souls on board. The ultimate des 
tinalion of the expedition was not rigidly defined ; thej 
might make their exit by Behring Straits, or winter 01 
the Siberian coast, or on any lands which they might bi 
fortunate enough to discover. The first ice was met witl 
in about 74® N., near the coast of Spitsbergen# and i 
remained with the ship more or less till the end. Onh 
the year before, in a preliminary reconnaissance in asmal 
sailing vessel, the ishjom, by Count Wilczek, the se^ 
between Spitzbergen and NovayaZemlya was found b 
be almost free of Ice, and with a propexly-cquipped steam 
vessel there seemed to be no obstacle fo pushing north 
wards indefinitely# In 1872 things w^e a, vc^ differen 
aspect The ice was entered in 74^ N„ and it wuirei 
careful naidgation to reach Cape Nassau, near which tji 
Tfgetikqf was overtaken by Count Wtlc?ek m ^ 
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)rsl 0 m, who had thoughtfully foflowed to establish a 
depot for the exploring ship in the north of Novaya 
Zemlya. The two ships parted c^pany on August 30, 
:.knd a few hoars after the Tenetthoff was beset >>7 the ice 
In lat. 76“ 32' N.,long. 63” 3' E., and she fcm 
%ot out. Completely at the mercy of the moving ce 
ffield, the ehip dnfted slowly in a gen«^ 

'tion 4ufln2 the wiBtcfi till somewhat north 79 she 
Iturned westward in the middle of February, 1873. Though 
Menerally westward, the course was somewhat erratic^ 
':t)uring the spring summer of 1873, every effort was 
course made to free the ship from her helpless position, 
in which appatenay nothing could be done to carry out 
ihe object of the expedition. To be imprisoned thus for 
'Mother winter appeared utterly intolerable, but all the 
efforts made failed, and by August everyone felt resigned 


to the inevitable. In August the ship took a turn towards 
the north, and on the 30th of that month the whole aspect 
of things suddenly brightened for the ice-bound explorers 
by the unmistakable sight of new lands, when in 
j(f 43' N. and 59"^ 33' E*, new life was awakened in every 
breast by the sight of the mountains and glaciers of what 
is now known as Kaiser Franz- Josefs Land. Thus, then, 
when hope was lowest, the expedition drifted into success. 
It was too late that season to explore the new-found land, 
and it can easily be imagined how impatient all were for 
the advent of spring, to enable them to commence to 
I gather the fruits of their lucky find. Lieut Payer strongly 
advocates autumn as the best season for sledging, but as 
they could not run the risk of another winter in the ice, 
the sledge Journeys were commenced early in March, 
and by the beginning of May Lieut. Payer had made 
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The Aurora during the Xce Pressure. 


ahree separate expeditions into Franz-Josef Land. In 
^he first expedition, a short one, he explored Wilczek 
Sisland, the most southerly, and the south part of Hall 
^Island. In the second journey he went right northwards, 
. |t6o miles, as far as he could go with sledges, to Cape 
^■/Fligely, 82® 5', making several subsidiary trips right and 
left of Austria Sound, on which he travelled, and which 
f: separates the two main divisions of Franz-Josef Land 
into Wilczek Land and Zichy Land. Finally a third 
# short expedition was made to the north-west to M‘Clm- 
I tock Island, and on May 20, 1874, all necessary prepara- 
^^ tions having been made, the good ship Tegeithoff yn^% 
abandemed. No other course was open to the com- 
I menders, if they did not want to run the risk of perishing 
i with their greatly enfeebled crew. By sledging 
I; and boa^tltig, it painfuf, wearisome, and slow progress 
southwards was made;, so slow that in two i»onths4hey 


j were only nine miles from the ship, with, a rapidly dimi- 
nishing stock of provisions, though tobacco and water 
seem to have been the greatest wants ; Payer says you 
could not have then done a man a greater favour than ask 
him to a pipe and a glass of water. Fortunately the open 
water was met within about 78” N., and with little diffi- 
culty the w^earied party rowed and sailed southwards 
along the west coast of Novaya Zemlya, until finally 
rescued, on August 34, by a Russian fishing-vessel at 
Cape Britwin. On September 3, all except poor Krisch, 
the engineer, who died of consumption and was buried 
on Wilczek Island, rejtched Vardo, not much the worse 
olf their extraordinary experiences. 

This bald outline of the course of the expedition can 
give one no idea of the intense interest which the detailed 
narrative assumes in the pages of Lieut. Payer. With 
the band of a true artist, with pen and pencil, he sketches 



64 


NATURB 


\ Nm . i 6 , 1876 


the life of the apparently forlorn party from day to day, 
with such clearness, and force, and sympathy that the 
reader becomes familiar ariih the peculiarities of each 
individual, and feels towards him in tlie end like ^ln old 
acquaintance. The ways and characteristics of the very 
dogs, Jubinal and Sumbu and PekeJ, and the rest, are 
sketched in a manner that would delight the heart of the 
author of Rab and his Friends/^ While the work only 
pretends to be a general account of the expedition, it 
contains much of scientific value. Most of the scientific 
results yet remain to be published, though from time to 
time papers by Weyprecht, Hbfer, and others appear in 
Pctermann*s MiUhcilun^e^en^ containing elaborate discus- 
sions of the various scientific observations ; we published 
some account also of the scientific results in three 
articles in Nature, vol. xi, p. 366, et seg. Of Franz- 
Josef Land itself the author, by drawings, descriptions, 
and map, conveys a satisfactory idea. It is evidently 
an archipelago of about the size of Spitzbergen, stretching 
fiom about So® to at least S3® N. lat, but now far from 
cast to west is not ascertained. Running north apd south, 
on each side of Austria Sound, are two main stretches of 
land, Wilczek ^tpd Ekhy Lands, broken op, the latter 
especially, by many deep fiords, and with many islands in 
the channel between them. Payer got as far north as 
Cape Fligfly, in Sa"" 5^ N., and from that saw land stretch- 
ing nprlhwan^s tp 83®, Petermann Land, and another 
coast-iine far to the west, King Oscar Land. The land, 
as might be expected, is a barren one, with mountain^ 
2,000 to l^cpo feet high, and glaciers of such size, as 
arguee that the country must have very considerable 
breadth, In many parts, and as far north as Payer went, 
animal fife, bears and seals, and thousands of Arctic birds 
in great variety, abound ; during the whole time of the 
exj^itipn's sojourn fresh meat of some kind was seldom 
lacking. At Cape FJigely open water was met with, but 
it only an extensive ice-hole or ** polynia ; the idea 
of an ^*qpen Polar Sea” Lieut. Payer does notfprone 
moment entertain. Distinct recent traces of foxes and 
even of hares were seen in some places, but no actual 
specim<5ris were mot Under the summer-sun, Lieut 

Payer is of op|moil| numerous streams will rush down the 
mountain sidfas, and fOme of [the valleys be clothed with 
verdure. Rut for mo«t of the year there is nothing 
but baricimess and m and $now; the land is, pf 
course^ uninhabitable, and no trace of human beinga 
wa# i^ifcovered. The islands are evidently volcanic, and 
reminded Lieut. Payer geologically of the rocks of North- 
east (Sreenland. Brown coal was found and coarse-grained 
dolerim abounds. But for details as to the appearance, 
the geology, the fauna, and flora, and other characteristics 
of Frnnx-Joscf Land, we must refer the reader to the work 
itsejfi It would certainly be interesting to know more of 
this discoveiy, and perhaps means may yet be found to 
gratify a justifiable curiosity. The discovery of this group 
of islands greatly favours the theory or those who maintain 
that the Arctic basin is mainly an archipelago, and after 
all, our own expedition has found nothing that seriously 
weakens the theory. 

From a scientific point of view the first chapter 1$ 

P robably one of the most important in the work, Lieut, 
'ayer has evidently made a thorough study of ice in all 
its phases, both by means of direct observation (and both 
in the Novaya Zemlya seas and on East Greenland he 
h as had ample opportunities for this) and by extensive 
reading of the works of previous explorers. In* this first 
chapter are given the results of this investigation, the 
characteristics of ice of all kinds —• field-ice, pack-ice, 
hummocks, icebergs, and other forms- in a more sVstc- 
tnatic and thorough manner than we remember to have 
seen before. Many popular delusions he demolishes, 
and writes with an accuracy and fulness that must be satis^ 
factory to those who have had no opportunity of studying 
ice4ortns fer themselves. Icebergs, he tells us, with long, 

- * At.*...*, «W. 


illustrations, have no real existence. It is only fragments 
of field-ice, raised up by pressure, exposed to the action 
of waves and the process of evaporation, which are trans- 
formed into fantastic shapes. Icebergs are of a pyrmnidal 
or tabular shape, and in time they arc usually rounded off 
into irregular cones. Altogether this chapter on ice is 
exceedingly instructive. The masses or thickness of fioc^ 
ice depends, he shows, not on age alone, but on several 
influences, pressure being one ; so that the enormously 
thick ice met with by our own expedition does not need to 
be regarded as a remnant of the last glacial epoch, but 
due probably to unusual pressure, and the heaping of 
one mass upon another. 

The year 1871, we have said, was in the Spitzbergen 
seas ,a great contrast to 1872, while 1874 again was as 
open as 1871, One of the most interesting, and in some 
ways instructive passages in the work, is where Lieut. 
Payer describes the fearful pressure to which the ship 
was subjected as she drifted northwards. For months 
these poor men had nightly to rush from their bunks on 
to deck ready to abandon the ship, which they eimected 
to see every moment crushed to splinters* Payeris 
descriptions of the appearance and the agonising nptses 
accompanying the ice-pressure are most impressive. The 
ica was comparatively smooth when first the ship entered 
it, but shortly the party were startled, when forced to rusli 
on deck by the dreaclfol sounds which awakened them, by 
seeing the whole field crushed together, broken up, the 
pieces piled on the top of each other and lying at all sorts 
of angfes, not unlike, indeed, the description given by 
Capt Nares of the ** Palieocrystic ice.” |s not this, possi- 
bly, one more proof that the sea to the north of Robeson 
Channel was in an exceptional condition last spring ? That 
we are almost entirely ignorant of the laws that regulate the 
movements of the ice in these regions is evident } no two 
successive years are alike, and the conaition of one 
part cannot be inferred from that of another. In that 
very June, 1872, when the TegetthoJ^ was beset so far 
south on the Novaya Zemyla side, the Pohris pushed 
north with e^se to 8a® 16' by the Smith Sound route, 
and could tiave gone further; and this ifhan 
pur own ships have had a life-and-death Itruggle 
with palxeocrystic ice, whalers have been cruising 
and making easy (discoveries between Si® and 82® N., 
on the Sphxperfen If any satisfactory results are to 

be obtained concerning jmese Arctic regions, is if ppt 
evident that the only means to obtain them is by 
establishment of permanent stations all round? This is 
the conclusion tp which Lieut. Weyprecht, one of |hp 
commanders of this expedition, has been driven. By the 
by, we w^ould recommend Payer^s description of the 
results of ice-pr#S 5 ure to geologists who desue tp have a 
forcible illustration of the results of pressure In changing 
the configur^tfon of u surface. 

In these introductory chapters the author gives many 
valuable directions as to the equipment and conduct of 
Arctic expeditions, and, it may not be amiss to state, 
expresses his complete approval of M*Cliatock's method 
of constructing and fitting sledges. We recently referred 
to the suggestion of the use that might be made of 
ballooning in Arctic exploration ; Lieut, raycr thinks that 
valuable results might be obtained by means of a captive 
balloon. As to the Gulf Stream, he gives little ground 
for believing that it extends much beyond Spitsbergen ; 
indeed he thinks that the wind was the main cause of the 
drift of the ship ; though Baron von Wiillersdorf, who has 
discussed some of the results of the expedition, thinks it 
probable that there exists a sea-current in the seas 
^tween Novaya Zemlya and Franz-Josef Land j that at 
any rate its existence cannot positively be denied, although 
the prevailing winds may produce similar phenomena. 
He also thinks there is a great probability that the ocean 
stretches far to the north and east beyond the eastern end 
of Novaya Zemfya. . ^ 

Tkin iff ihftt eisnedition was a mixed one-^German^ 
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J Sclavonic. Italian^ Norwegian, and English bang spoken, 
['though all orders were given in Italian. It was well 
selected, and the ships equipped according to the most 
•approved directions, but still scurvy broke out, thmigh 
1 apparently not to so serious an extent as in the case ot the 
Alert and Discovery, Fresh meat was abundant, and 
everything known to prevent or counteract the disease, 
but it broke out in both winters, the men improving 
during spring. Payer is distinctly; 01 opinion that a 
' judicious use of alcohol is a preventive, but evidently the 
ireal cause of this scourge of Arctic explorers has yet to 
be found out. The lowest temperature met with was a 
little over 40® K., though the general temperature was 
much milder. No one suffered seriously from frost bites, 
though they were common. The single death was due to 
consumption, 

i The conduct of the expedition by its two leaders, and 
the behaviour of ofbeers and men, were all that could be 
wished Observations in meteorology and magnetism, 
on the Aurora (of which there were many magnificent dis- 
plays), geology, biology, and other departments of science 
'were regularly and carefully made, and will no doubt 
gradually find their way into the general body of scien- 
litic knowledge and deductions. Unfortunately, many of 
the specimens, geological and zoological, had to be left 
behind with the ship. On the whole, this expedition is 
one of the most satisfactory in its conduct and results of 
all that have gone out to gather knowledge in these in- 
hospitable regions, and Lieut. Payer has written its story 
in a style not surpassed in fascinating interest and scicn- 
rific value by any of those old narratives that arc still the 
delight of all who love to read of the adventures of daring 
tnen. The translator has had a hard task before him in 
putting the narrative into English dress, but he has 
succeeded, we think, completely ; while retaining an un- 
mistakable German ftavoiir, the English version is tho- 
roughly idiomatic and readable. 


OW? ASTRONOMICAL COLUMN 
The Ninkveu Solar ICi'lipse (jk n.c. 763.— -In the Rev. 

H. Saycc’s notice of the discoveries of the late Mr. George 
^mith amongst the Assyrian inscriptions in the ilr/tish Museum 
(Nature, vol. xiv. [). 421), reference is iradc to a solar eclipse 
in the month Si van, which ha^ been fixed to the year B.r. 763^ 
June IS (not in May^ as printed in the notice quoted). The 
following are elements of this important eclipsc—which has so 
(direct a bearing upon the Assyrian chronology of the period— 
Seduced upon the same system of calculation adopted for otli ;r 
mdent eclipses previously alluded to in tliis column 

prcenwich Mean Time of Conjunction in R. A., li. c. 763, j u i',c 1 1, 

{ at I9h, 9m. 25s. 


R.A 

Moon’s houily motion in R.A. 

»» i» *» 

Moon s decimation 
Sun’s „ 

Moon’s hourly motion in dccl 
Sun’s 


Moon’s horizontal parallax 

Moon’s true semi-diametcr 
Sun’s 


73 9 43 
39 5fi 
2 34 

23 TO 10 N. 

22 53 4 N. 
o 54 N. 
o 1 7 N. 

6q 9 
o 9 
16 24 

IS 25 

l The sidereal time at Greenwich noon was 4U. 57m. 47s., and 
equation of time 8m. 4s. additive to mean time. Hence the 
|iddle of the eclipse fell at I9h. Sm. 52s., and the following 
puld be points in the line of central and total phase : — 

? X-ongitude ... 35 14 E. Latitude ... 30 59 N. 

? 40 2 „ ... 32 

ri ... 43 3SH. „ ... 34 ^ 9 ^^ 

< Sir George Ai|ry placea the Pyramid of Nimrud in long. 
2or 1 1 :., and let 36’ 'e x'\ Calculating dfreedy for this 


point from the preceding elements we find a very large partial 
eclipse — 

h. m. 

Begimimg June 15 at 7 52 a.m., local M.T. 

Ending „ „ 10 23 „ ,, 

Greatest phase at qh. 8m. a.m., maguitude of eclipse 0 987. 

The breadth of the zone of totality in the longitude of Nuu- 
rud measured upon the meridian was 2® 5', wdience it appears 
that this point is distant by calculation about 50' outside the 
northern limit, but at this remote period a very small alteration 
in the value of the moon’s secular acceleration employed would 
suffice to bring Nimrud within the total eclipse, and it has been 
inferred that the eclipse was probably Ma/ at the station of the 
Assyrian Court, from the circumstance of the inscription referring 
to the phenomenon being underlined in the Assyrian Canon or 
register of annual archons at Nineveh, although there is no in- 
(enuption in the official order of the Eponymes, 

The discovery of the record of this eclipse was first announced 
by Sir Henry RawUnson, in May, 1867, 

The Comet of 1652.— This comet, which was observed for 
about three weeks only, is stated by Hevelius ami Comiers to 
have equailed the moon in apparent magnitude, a fact pointing 
to a near approach to the earth. At present we have only the 
elements given by Halley in his Synopsis Astronomhe Come- 
tic£c/’ which were calculated upon the observations of Hevelius, 
extending from December 20, 1652, to the 8th of the following 
month, published in the scarce volume of his “Machiria 
Codestis." From this orbit the following positions and <lis. 
tanccs result 


luh. 

(LM.'I 


K.A. 

DecL 

I>i«'t»ncc from 
the ICarth. 

1652, 

Dec. 

12 .. 

124 43 . 

• ~59 18 

... 0*2275 



i6 

. 96 19 . 

43 42 

... oisis 



iS .. 

■ »I 52 • 

27 2 

... o’I3o8 : 



20 .. 

. 69 SO . 

-62 

... 01314 

><553. 

Jan. 

S .. 

• 33 38 . 

. "f 48 50 

... 0-5627 


So that the cornel’s least distance from the earth was >bout 
0*13 of the earth’s mean distance from the sun, and the real 
diameter of the cometic nebulosity rather less than 1 10,00# 
mih’s, 

The. Ibur.ttTNEss of JornEK's Satellites,— In connection 
with a recent refrrence in this column to M. Prosper Henry’s 
direct comparison of the brightness of Jupiter’s satellites with 
that of Uranus, it may be mentioned that Dr, Engelmann of 
I-cipsic, in his memoir “Uber die Helligkeitverhaltnisse der 
Jupilerstrabanten,” taking the star 132 Tauri as 5*3 in magni- 
Hide found the respective magnitudes of the satellites 

u>. in. in. m, 

r 5-52 N 570 III 5-32 IV 6*28 

While a reduction of light-comparisons by Prof. Auvvers between 
November, 1858, and May, i860, gave 

in. m. m. in. 

L 6*q3 II 6*59 HI 5-87 IV 676 

R/OL OGICAL NO TNS 

The Progress of Embryology. - -The value of Dr. Dohm’s 
Zoological Station at Naples has never been more conclusively 
demonstrated than by the publication, in a recent number 
(July, 1876) of the Archiv fur mikroshopische Amtomki of 
a scries of researches by Dr. Bobretzky, of Kiew, on the 
development of certain forms of Gastropods. The systematic 
search for embryonic forms which is carried on under Dr. 
Dohm’s superintendence has enabled Dr. Bobretzky to pub- 
lish a memoir of great value, illustrated by a hundred 
figures. His skill and success have Ijecn previously attested by 
his excellent researches on the development of the crustacean 
genera, Astacus, Pal^cmon, and Oniscus ,* and he has now paswd 
with equal good fortune into tlie Gastropod group, dealing with 
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tfeft genera Kassa, Kutkn^ an^ ¥ivm, TWe invegligatiotta ab 
of special interest because^ peccwrdiiig to Prof. Ray Lank«$ter# 
t!iey are the first in which the of cutting sections has 

been employed in the cxamlhati<m of these minute eggs and 
embiyos. To have earned the eonquests of embryology to such 
an extent is no slight achievement Histologists are well aware 
that the estimate formed of stnictuxes by viewing them as trans- 
parent objects 1$ liable to be erroneous, even in favourable dr* 
cumata|i»ciis ^ mtich more so when tlie objects have an appreciable 
thieikhess and are more or less opaque. In all cases it is desir- 
able to obtain^ if possible, confirmatory evidence by means of 
aecttons cut though hardened specimens ; but the labour and 
manipulative skill required are much greater than in viewing 
bodies as transparent objects. At the same time Dr, Bobretzky^s 
results convey an instructive warning to those who aie tempted 
to genemlisc. Nothing is more common, or more detrimental, 
than for a series of generalisations to be founded on a new set of 
observations more or less limited in their range. By the Con. 
tinual discovery of fresh variations in the mode in which the ova 
of aquatic animals are segmented, and acquire tlieir embryonic 
layers, it is to be hoped that students are being led to see that 
nothing but summaries of observed facts are of real value at 
present. Dr. Bobrebtky seems to have made it evident that in 
the genus Kassa the three primary embryonic layers are aU esta- 
blished during the segmentation of the ovum, and as a direct 
result of that process ; and this is cei*tainly a surprise. Again, 
a definite relation has been made out in certain "cases between 
the orifice of the earliest invagination of cells and the permanent 
mouth of the animal. It is to be regretted, however, that Dr. 
il^bietrky throws doubt on Prof. Lankester s observations on 
«o|zie genera of fresh-water Gastropods, in which facts of a dif- 
ferexitt character were discovered. However, the latter investi- 
gator ha» been stimulated to examine the development of the 
common IWudma vm/>ara anew, and has published an acD^unt 
of it inithe Qitmirrfy ymrm/ of Miorompkul ScUnct for Octo- 
ber last; his previous assertions appear to be very definitely 
confirmed, notwithstanding that the method of sections has not 
been adopted ; tine embryos, it xnay be stated, are amongst the 
most transparent in the Gastropod class. Although il most be a 
disappointment to ardent theorists to find that they are so far from 
a satisfactory goal, it may encourage young workers when it is 
seen that the field for independent investigation is practically 
unlimited, even in embryology. In invertebrates, at least, it 
appears that the development of every genus should be studied, 
aud tiwd new facts bearing on evolution, on the distribution of 
life, on the influence of external conditions, on the warping, so 
speak, of the direct process of development by temporary 
iitdtteaces'ae^ng daring embryonic life, will reward all diligent 
wofk in thia fruitful fidd. 

New Smems or' EcHn3NA.<— A very n markable zoological 
di^cori^y is smuouaced frenn Genoa. Among the collections 
recently received by the Marquis G. Doria for the Museo Civico 
of that city from Mr. Braytt, of Temate, is a specimm of a new 
and large species of Kchtdnoi from the Arfiik Mountains of New 
Gtauea. As the only piito Ornithodelphs hitherto known arc 
confined to Australia, it is difficult to over-estimate 
the as regards geographical zoology, the cxjrtcnce 

a tlM member of this pecubar group of mammals in the 
jiidjointtsg knd of New Guinea. 

••'Mmumtfon GnmvTMEat.— At a recent meeting of the 
Wi^Wiagt^ ^hilosophica! Sodety (New 3^cakiid) Dr. BuUer 
deeosribed a second species of Lizard (if Dr. Giinther will aljow 
ns H sd) of ilicgetms Sp^mnioH (sire MdUeria), 

as j£?n Bailer proposes to designate this new form, 
afier the bf Hidiig herpetbldgist'*/* is from the Brother 

''Islands, ^ ^ confined 


A, ITish.— D r. W- ftm has lately 'Comwidcated'fo ^ 

Aesdemy of Science of Berlfo the desesriptiou trf 4 'nm fish i 
.of the order JUptocordU. Of ^ moit p«cultar’'grtmpol’<*ytiyerie- , ' 
brifod Vertebrates,'’ but one genu^thc ' 

yet been recognised, though several tnoird oe ^«b i 
doubtful spades of the genus from vfkrio«i( parts of tibe workl 
h^yebeen described. Dr. Peters has *«e«ived flrom Austrafia 
several examples of a well-marked, though closdy-aJlied, form 
which he iMxiiA Mfigomaky$ cuUdl%% and whidi <!^xs from 
liranrhmtma \sihscvitig a high dorsal fin and in wantii^t the ,! 
caudal and anal fins. These minute rarities were dredged ^ 

I near Beale Island, in Moreton Bay, in eight fathoms water. 

A New PetljpaTOS. — A paper on Peripaius^ by Capt. , 
F. W. Hutton, Director of the Otago Museum, wHch will 
be found to be a valuable supplement to that by Mr. II. 
Moseley, in the Transacfwm of the Royal Society, has been ' 
published in the current number of the dwta/s and Ma^sint of , 
Natural History, The author describes a new species, which he 
names Poripatm ntn^a^Ztalandiasy peculiar in being >hcrmaphro- 
dite. These strange animals, between 1 and % inches in length, 
are found in the West Indies, Chili, the Cape of Good Hop^ 
and New Zealand. They have relations with worms and with 
the tracheate Articukta, and habits much like those of the wood- 
louse. 

The Persian Dekr.— I n the same number of the same 
journal, Dr. N. SevertzofT has also an interesting communication 
on the affinities of the Persian Deer {Ctrvu$ marot), in which 
he shows that this species is identical with the Wapiti (C (am* / 
dmsis) of Canada, that from the warmer locality*changing colour / 
in the summer, that from the colder not doing so. Tbe authof 
very reasonably suggests that the name C, wapiti Or C. moral would 
be preferable to C. canadensis^ now the distribution of the apecies 
has been shown to be so general 

P'JSHES OF THE AuALO-CASFlo-EuxmE Basin,— 'T he re- 
sults arrived at by Prof. Kessler, after many years* study of 
the fishes of the Aralo-Caspio-Euxinc region (whidi includes 
these three interior seas with their alHuents) are as follows : — ^The 
number of described species is about afio, out of which So are 
marine, 100 fresh-water, and 40 brackish water species ; 30 in- 
habit various waters, and 40 are migratory. 150 species belong 
exclusively to the region, and 10 have spread out into neSghbour- 
ing regions at comparatively recent times. Out of the 120 other 
species, about 25 have a wide range of distribution, about 80 
have migrated into the Black Sea from the Mcdit«rmneuti> 04 ; 

aliout 15 frerii- water species have penetrated into the Arjslo- 
Caspio-Euxine region from the north. Out of the 160 specie* 
limited exclusively to this region, 45 were found in the Black J 
Sea, 54 in the Caspian, and 26 in Lake Aral There are but 5; 

6 species whidi inhabit simultaneously the three basins Of the 
three interior seas, 4 species which are common to the Caspian 
and Aral basins, and 25 to those of the Black Sea and the | 
j Caspian, The most characteristic families of fishes in the region 
are the GoidoidM and the Acipertsirida, the former being reptt- | 
seated by r ^ less than 50 species, out of which 40 do not | 

over Other regions ; the genus BmlltophUus of this (amilyv wWoh g 
numbers here six or seven species, has no r«pre0fttativei ;0u«^ 
and the genim represe^ in thO | 

I datya by three species, is known to have but owe 0014 species v 
I inhal4tfogtlm,MM«iippv ^ 

S DEVEliOTMENT GF THE MAMMA^AiOong the important J 
! tologfesl i»ves%ttiotts which have apfieardd quite recently ■ 
by Mr. Cndjtfon, inthoemtfent ntnnbero^ 

: o/ Amdom^ dmi 'OU' the development of , the mvimH . 

^ which view generi«lly ''re- 
ceived' tlmt' eWftot to , 

.to '''iik^ 4 s:''' 03 psb^' ifo' tofwy' ¥ 
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otigiluilly irivctt by, Goodstr* tihat the: secretii^ 

ffire^the LLt Jelops a i^etrW ^ At n^u* 

Mttmd centre®, which ere the 

fat Qiigmate®, end that the ducts ddm out ^ the same memx 
teue by direct aggregation of the embryomc cells ^ong prede- 
tetinmellkel it is shown that in neither gen^ ^ Monotiemata 
does the manwna possey^s k duct-system, it lAmi^ being a foihcalar 
gtand. In to Cetacea these foUicks open into a median un- 
hitched simple duct In the Marsupials and all other animals 
the ducts are braneshed, which causes the organ to be racemose* 
It may be noted that it was during the prosecution of this inves- 
tigation that Mr. Creighton was led to the correct determination 
of the nature of the coagulation-appearances found in mucus and 


NOTES 


thojse who knew him* ;The branch of natural sdence whi<h 
seemed gradually to have presented itself more prominetttly to 
his mind for his owu especial study was the chemical side of 
mineralogy. But although for years he fitted himself for this 
work in All ways he thought requisite, sparing no paihS in ac^ 
quiring collateral knowledge that might bear on his subject, and 
though he had done original research which many other men 
would from time to time have thrown off in isolated papers, he 
held back from appearing in print. A paper on Idocrase and 
Garnet and one on Vesuvius are, so far as we know, all he pub- 
lished. But there is a prospect that some of his work will be 
preserved, as in conjunction with Mr. Gurney he had in hand a 
small work on chemical mineralogy. Although he had not yet 
achieved work to make his name marked in the world of science, 
yet those who knew him lament the loss of a scholar and a 
gentleman, and the lament is in no way softened by the unhappy 
circumstances attending his death. 


WA regret to announce the death, at Stuttgart, pn the 5th inst., 
of the celebrated traveller and zoologist, Theodor von HeugUn. 
Jfc wsM? only fifty-two years of age, having been born in 1S24, at 
Ilirschlanden, near Lconberg, in Suabia, Von Heuglin had 
received a comprehensive education and had well prepared himself 
for his greater travels, by numerous visits to different European 
countries and by wide study. In 1850 he made a protracted stay 
in Egypt in order to study oriental languages, manners, and 
customs. After some visits to the interior of 'Arabia as well as 
the east couAt of the lied Sea, he became secretary to Dr. Reitz, , 
the Austrian Consul at Khartoum, and in that capacity visited 
the Upper ^^ile districts and Abyssinia. When Dr. Reitz had 
succumbed to the climate, von Heuglin returned to Khartoum, 
and succeeded him in the consulate. As consul he visited the 
White Nile, and eventually returned to Germany in 1856, Here 
he published his excellent “ Travels in North-East Africa 
(Goilia; Justus Perthe*, 1857), which had been preceded (in 
1855) by his ** Systematic Review of the Birds of Africa.” He 
again paid A visit to the Red Sea, and in 1S60 took the lead of 
the expedition which was to find VogcTs traces, proceeding from 
the cast; Stenducr, Kicseibach, llansal, Schubert, and Mun- 
^ngei* were members of this expedition, which, although acquiring 
valuable infonnation about the Gollas districts, failed in its prin- 
cipal object. In von Heuglin returned to Khartoum with 
Steudner, and in 1863 made a fresh attempt to trace the course 
of the White Nik. The results of these travels were published 
m (1860 -64). His merits were par- 

ticularly great in ornithology ; his drawings are true to nature, 
his descriptions exact, detailed, and extremely attractive* Also 
bi Arctic regions von Heuglin gave proof of great intelligence 
upd courage ; he was almost more successful as an Arctic ex- 
]^or«r in 1870 and 1871 than as an Afriqm traveller- His work 
on northern landscapes and animals (published by Wejstermann, 
at Bninawick) is one of the most attractive and handsomest 
r^rds of travels yet published, and is highly esteemed by aU 
wrho are interested in Arctic exploits. His death was a sadly 
r unexpected one, a slight cough developed into inflammation of 
I tlie lungs, to which he succumbed m the course of a few days. 

; m% deeply regret that we have to record the death of Mr. T, 
Heatheote G. Wyndham. Few among the younger men de- 
voting their Hfe to the pumtit of scientific knowledge and to the 
tcachit^ of s^poe Imvt fi^imed fiae themselvesa higher ideal of 
; t^^^httag a man of science should impose on himself before 
Wiping original work, or on giving instruction to others. 

' Oriel he took a first class in natural science 

m BttidetlhCouttit Scholar In 1867, and was afterwards 

FeUow He undertook at Merton the duty 

^ the thoughtful care he took' 
Apoken of by *nu»y offte' : 
eeuversation^bijr j 


The published results of the exploration of Lake Titicaca by 
Messrs. Alexander Agassiz and S. W. Carman, has just reached 
us. The expedition was uudertaken during the early months 
of last year, Mr. Agassiz writes on the hydrography of the 
lake, describing the peculiarly uniform temperature at all dqjths, 
the potability of the water, the scarcity of the fish — six species 
only—and its 'previous 'greater extent. Mr, J. A. Allen gives a 
list of the mammals and birds collected, with field-notes by Mr. 
Carman. Of mammals only ten species were obtained, none 
new, four being Llamas. Of birds sixty-nine species were col- 
lected, includinganew andaGaUmulc (Gal- 

closely reseniblujg G, gaUata. It is noted that 
many of the species had been but a short time before obtained by 
Messrs. Bartlett, Whitely, Hauxwell, and Jelski, and described 
by Messrs. Sclater and Salvin, Cabanis and others. Mr. W. 
Faxon describes the Crustacea, all excepting a species of Cypri$^ 
belonging to one amphipodous genus Ailmh€sks^ of whbh seven 
new fresh-water species are added to the one or two already 
known. Mr. Agassiz gives a valuable hydrographical map of the 
lake, and records the presence of corals closely allied to genera 
living in the West Indies at the height of 2,900 feet above the 
level of the sea. ) 

Massas. Churchill have just published a third edition of 
Mr. Sutton's ** Systematic Handbook of Volumetric Analysis,” 
in which the author has embodied **aU such novelties and 
modifications as experiment have proved to be worthy of 
notice,” 

Wa have lo announce with great regret the death of another 
martyr to science. In a letter, dated September 15, the Rev. S. 
McFarlane writes from Somerset, Cape York ; ** We have just 
heard of the massacre of Dr. James and his partner, a Swede, 
at Yule Island by the natives of New Guinea. They had gone 
in their large boat to the east side of Hall Sound to shoot birds 
of Paradise, when they were attacked by thrqg canoes, and both 
while men w’cre killed. The native crew managed to get away 
in the boat, and brought the sad news here.” Dr. James was a 
young American who had been collecting objects of natural 
history in Yule Island and on the opposite shores of New Guinea. 
His first collections arrived in Uus country about a fortnight ago, 
having been sent over by his friend, Dr. Alfred Roberts, of 
Sydney, to whose liberality the expedition was greatly indebted. 
The excettent way in which the specimens are preserved and Uie 
carefid notes given by the collector shoiv that Dr. James was 
enthusiastic in his work, and it is melancholy to think that so 
promisliig a scientific direer has been thus prematurely cut short. 

A description of the collection of birds formed by the late tm- 
vellor will be given by Mr, Bawdier Sharpe at an early meeting 
of Sodri:y, in continuation of the articles on tfie 
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ftirifaunikof New Gniaea, comtnaiCjed durii^ the last session bf 
tbe Society, 

The Forty-seventh Sesiiitm the Royal Geographi^^ Society 
was opened on Monday evenh^ by the delivery of the predden*^ 
tial address by Sir Rutherford Alpock* He referred to the satis- 
factory state of the Society* which now numbers 3,199 members, 
and to the valttiablc work it had done since its foundation for 
the cause of geographical research, lie also referred with 
complete satis^tion to the work accomplisheii by the Arctic 
expedition, the leaders of which had done the only thing that could 
have been done under the circumstances. Sir Ratlierford then 
spoke of the work of Cameron in Ah ica, the ChaUmger Expe- 
dition^ Russian Exploration, the Oriental Congress, and on various 
other topics. lie referred to the fact that geography and explo- 
ration have no h assumed a much more scientific aspect than ever 
they had before ; no travelter can gain distinction by mere topo- I 
graphical detail and descriptive power ; his exploration must be j 
conducted on a thoroughly scientific basis. To spread a know- I 
ledge of this aspect of geography, lectures are to be given during 
the winter by General Strachey on the general subject of “ Geo- 
graphy in its Scientific Aspect,” Dr, Carpenter on ** The Physical 
Geography of the Ocean,” and Mr. Wallace on ** Tlie Inllueuce 
of Geographical Conditions on the Comparative Antiquity of 
Continents, a« iudicated by the Distribution of Living and 
Extinct AnimaU. ” After the President’s a idress, Sir R. Douglas 
P'orsyth read a paper on ‘*The Buried Cities of the Gobi 
Desert.” 

The Lords of the Admiralty have addressed a letter to the 
Commander-in-chief at Portsmouth, in which they request 
Admiral Elliott to express to Capt N ares their lordships* warm 
approval of the conduct of all engaged in the Arctic Expedition, 
While they deeply commiserate the sutferings of the officers and 
men, and deplore the loss of life, they cannot but feel tliat their 
bearing and conduct have been in all respects wortliy of British 
seamen. Their lordships approve the sound judgment displayed 
by Capt, Nares in at once, on the return of his sledge parties, 
determining to endeavour to extricate the ships and return to 
England, and they observe that his skill and energy in carrying 
out this determinatioo, ably seconded as he was by Capt 
Stephenson, were of the highest order. Capt. Nares proudly 
records that to uphold British honour and Christian duty to the 
death was the pre eminent detennination of all under his 
command, 

A SI'KCIAT. Arctic meeting wdll be held under the avtspiccs of 
the Royal Geographical Society at St James’s Hall on December 
12, when papers on the various results of the English Arctic 
Expedition will be read by Captains Nares, Markham, and 
Feildcn, 

American obseryatories have been very diligent in the 
search for the supposed ‘Untra-Mercurial Planet,’^ no less 
than nine having given their whole time to the search 
on October 2, 3 ,«ho, and ii, viz., those of Dartmouth Col- 
lege, Harvard CoUege, Cincinnati, Glaagovr (Mo.), Washiugtoii, 
Albany, the Coast Survey in San Francisco, Aim Arbor, and 
the Observatory of Dr, Peters, besides others that have .made 
no report. It is exceedingly creditable to the United States that 
they contain so miny observatories, many of them national ones, 
in which astronomical observations are so diligently pursued. 

The Free Spanbh University we referred to in voL xiv, p, 
132, %s been opened m Madrid, under the name of Free Insti- 
tution of E^^Ucation, for Goverument will not allow the assuix^ 
tiott of the thje Univemty. Only 1,000 gulneasjhave been Stib- 
scribe^ Wny of iite shareholders being weUrknown Englishmen, 
among them Fiofc The Insribitkwi is held at present 

in one st6r^ a l^ge houses mi hat ahtuidyscv^ 
students, brides mdM or nine fadtM ; the fees are very low. 


i6i 1: 87s 

We this attempt to eStaUish a university wherfe Unrestricted 
iuMruction can be given, wBi prosper, and that the professors all 
men Vf high standing, will soon be able to have a buildte of 
:thehrown. 

The library of the late Adol|ihe jBrongniart is to be Sold 
auction in Paris on December 4, and following days. The clas- 
sified catalogue, arranged by M* VeytoUe, occupies 240 pp. Svo, 
Copies may be obtained through M. Deyrolle, 23, Rue de la 
Monnaie, 

The KBniseke Z^itung of November 9 reports on a meeting 
of the Rhenish section of the German and Austrian Alpenvercin, 
held at Cologne on November 4. It appears that the Vereiti, 
the head-quarters of which are at Frankfurt-on-the-Maine, con- 
sists of sixty sections and numbers over 6,000 members. During 
1875 over 2,ooo4 were expended for the construction of huts and 
roads in the Alp^ and the Vereiu now owns about twe»ity*four 
houses in diiferent parts of the mountains ; it has also appointed 
a special commission for the supervision of guides and huts. 
Altogether the Verein is thriving, and we may look for important 
scientific results from its labours. 

It is stated that M. Gessi has discovered a Urge branch of the 
Nile, 200 yards wide, with a good current, diverging from the 
White Nile, 100 miles south of Dufile. It is stated by the 
natives that it runs in an unobstiuclcd stream into the Nile 
again, and, if so, water commumcation may possibly be estab- 
lished l)ctween Lake Albert Nyanxa and Khartoum, Col. 
Gordon has discovered a large lake fifty miles in length between 
Urondogam and Mrooli, a little north of Victoria Nyanza (in 
t® N. lat.), from which issues the main branch of the Nile, 
called Victoria Nile, running from the Victoria to the Albert 
Lake, together with a branch river w'hich must either join the 
Sobat river or the Asua river. 

The Italian geographical journal, Cosmos^ for October con- 
tains a continuation of the papers on New Guinea, which it has 
made a specialty. The present contribution consists of further 
letters from Dr, Bcccari and extracts from the Chnllm^r 
reports. 

To the November number of Petermann*» Mluheiltmgtn^ 
Lieut. Weyprecht contributes No. 7 of bis ^‘Bildcr aus dem 
hohen Norden,” under the title of **The Walrus- Hunter.” 
He describes in a graphic and interesting manner the yearly 
quest of the walrus- fishers in the Spitzbergen Seas, which i« 
becoming more and more difficult and dangerous on account of 
the increasing scarcity of the animal. 

The Geographical Society of Paris has received news from the 
Brazza-Marche expedition, now exploring the Ogove, the large 
stream which falls into the South Atlantic in the French African 
settlement of Gaboon. It was discovered by the explorers that, 
after running north to the first degree of S, lat., the Dgoivc turns 
abruptly southwards into quite un^plored regions. M M, Brazza 
and Marche Irad lost almost all their goods destined to conciliate 
the African tribes and to pay for their labour. But the Society 
sent to them a large number of small objects which will enabk 
them to fNoceed towards the sources of the river. It is sup- 
posed that, owing to the immense volume of its water, it is an 
outlet for some of die large lakes of the yet untrodden region, 

A TE:.EOltAM from Calcutta states that the district of Backet* 
gunge was ravaged by a cyclone on the ist inst. Thousands of 
native hottwswere destroyed. The town of Dowlutkbah 
submeigfct hy a storm-wave, which swept away all the building 
of the place. Five thousand perions are believed to have 
peiisbea. ^ lantriet in lbe/Ben|(ttt 

•id«iicy;:B««r like laotttli Ijling H 

— iS"' -Bf *“4 3»?W 



JSA.TUKM 


69 


*6, 1876] 

t ; 

I inU«s, A severe cyctotte liwi lUio 'been eicperlenced at 

I Thb Kolniscke Zeitung^ Navember tt ireports oia a disas- 
I trous gale aad snowstom wlilch raged with terrific force in the 
I ncighhourhodd of Stockholm on the 5th in*t. Over fiffy vessels 
; stranded hear Kalmar^ and aU railway lines to the south and to 
t Norway wore completely snowed up, and traffic upon .them 
i tc^errupted. The latter had not yet been resumed on the 8th 

f Inst 

p- 

i: A MAGNIFICENT boHde WAS Observed on Sunday night, 
i; Kovembcr S» .o'clock, at Clerey (Aube), in France. 

I Numerous sparks were visible and an explosion was heard, 
I although very feeble, owing to the immense distance at which 
I it had taken place. 

y The French Minister of the Interior has authorised the Mu- 
f nicipal Council of Lyons to dedicate a bust to Ampere, the 
[ inventor of electro-magnets. This memorial will be placed in 
the museum where are gathered the memorials of the illustrious 
' men who were born in the city. 

The transit-room in which the Bischofsheim instrument is to be 
• placed is being fitted up at the Paris Observatory. Tlie work is 
almost finished. M* Levenicr has asked the Minister of Public 
Instruction to appoint an administrative commission in order to 
better regulate the part which the Observatory is to take in the 
1878 Exhibition, 

■ The new number of the now in the press, will conclude 
the third series and the eighteenth volume of this ornithological 
periodical, which has been carried on by the British Ornitholo- 
gists' Union with the greatest energy since its institution as the 
organ of that body in 1859. A fourth series, under the joint 
editorship of Messrs. Salvin and Sclater, will be commenced 
next year. 

, Count T. Salvadoiu, of the Royal Zoological Museum of 
Turin, is engaged on a general account of the birds of the 
; Papuan and Molluccan Islands, based principally on the large 
- collections recently formed by the Italian naturalists Beccari 
: and D' Albertis in those countries. The work will be published, 
when completed, in iha Annals of the Museo Civico di Storia 
> Naturaie of Genoa, to which institution the above-named collec- 
tions have been transmitted. 

On Thursday and Friday last week the Haggerstone Ento- 
mological Society held its annual exhibition at its place of 
' meeting. No. 10, Brownlow Street, Dalston. It was only in 
^1857 Aat a few working men interested in insect-collecting 
discussed, in West Wickham Wood, the desirability of an east- 
end dub for mutual assistance. A club was formed and now 
j numbers a hundred members. The subscription is but a penny 
; a-wcek, but with this a reference library has been accumulated. 
;vThe type cabinet for the collections consists of forty drawers, 
I in which there ore now some 15,000 specimens, and the library 
and colkction together are insured for aoo/* All through the year 
: the society meets every Thursday, and many points of pmctical 
f importance (some of them bearing on ** the theory of evolution " 
iipttt to the test liy breeding) have been discussed. Among the 
iiways in whidi members of the society have done valuable work 
f may Im snentioned the preservation of the avenue of elms in 
|jy ictoria Park from Insect ravages by a knowledge of exactly how 
in dealing with the foe. Although tlm and several 
puch sod«ties 4 o not obtrude themselves on the scientific world, 
ettejeds^t a good effect bn the members, often 

undemtiltd that it Is proposed at University College to 
dev40pineiit 'than bdbre to the .practical work of 
with the 'C^sea of.matlkematic^ physici^, , 


I and engineering" in their workroom especially adapted to the 
purpose, and placed under the direction of a special teacher, M. 
Paul Robin. Various models to illustrate the theorems of modem 
and higher, geometry, of kinematics and mechanics, so difficult to 
understand theoreti( 4 ly,— sUchmodelsas aresolargdyrepresented 
in the South Kensington Exhibition collection— ‘WiU be made in 
a simple manner by the students themselves, side by side wdth 
their ^eoretical studies. The best models, and such as require 
more time and accuracy for their construction, will V.>e preserved 
in a small educational collection. It would hardly be possible 
to insist too strongly on the usefulness, or rather on the 
absolute necessity of such work for the successful study of 
science. It is only when the student has not only seen and 
handled various practical illustrations and applications of the 
theorems of geometry and mechanics he is studying, but when he 
has himself constructed them — however roughly approximate they 
may be— that the mathematical truths will be permanently im- 
pressed on his mind. Only thus can he become so familiar with 
them, that they will be a basis for acquiring farther notions, and a 
source of further mental activity. We wish, therefore, complete 
success to this new enterprise of University College, 

Shortly after the appearance of Prof. Tyndall’s work on 
Glaciers, the Bologna Professor, Bianconi, observed that, while 
Tyndall's experiments certainly prove that rapid changes of 
form in ice are due to crushing and to regelatlpn, they do not 
prove at all that ice is devoid of a small degree of plasticity, 
which degree might be sufficient to explain the plasticity of 
glaciers. He undertook, therefore, a series of experiments 
(described and published in 1871 in the Afiw. of the Acad, of 
Bologna, 3rd ser. vol i.) on planks and bars of ice submitted to 
bending and torsion. The bending of ice-planks having been 
afterwards the subject of researches of Messrs. Mathews, 
Moseley, Tyndall, and Heim, it will suffice to say that Prof. 
Bianconi, making his experiments at higher temperatures (from 
+ I® to + 5** Cels.), observed a still greater plasticity of the ice 
than that obtained by the experiments made in England and 
Germany at lower temperatures. These experiments proved tliat 
slow changes of form of the ice may go on without any crushing 
and regelatlon, and that ice enjoys a certain degree of plasticity 
notwithstanding its brittleness ; tlie ice-plank can, indeed, be 
shattered to pieces, during its bending, by the slightest riiock. 
Now, Prof. Bianconi gives in the Journal dePhynqm for October 
the results of his further experiments on, ice, much like those of 
Heim, or, yet more, those of M. Tresca on the puncheoning of 
metals. Granite pebbles and iron plates are slowly pressed into ice 
at the same temperatures, and not only do they penetrate into it 
as they would penetrate into a fluid or semi-fluid, but also the 
particles of ice are laterally repulsed from beneath the intruding 
body, and form around it a rising fringe. Moreover, when a 
fiat piece of iron is pressed into the ice, the fringe rising around 
it expands laterally upcm the borders of the piece, and tends 
thus, as in fluids, to fill up the cavity made by the body driven 
in. These experiments tend thus greatly to “ailustratc riie plas- 
ticity of ice ; but it would be very desirable that M. Bianconi, 
if he continue.? his researches, should accompany them by some 
measurements (as has already been done by M. Heim) in 
order to obtain numerical values of the plasticity of ice under 
various circumstances. 

At the Warsaw meeting of Russian naturalists Prof. Mendc* 
described the results of researches he has pursued during 
1875 verification of Marlotte’s law. His former 

researches had proved that the decrease of volume of the per* 
manent gases proceeds at a slower rate than the increase of 
Assure exerted on them, if the pressure is less or imu<^ greater 
than the mean ptmext of the atmosphere. The experimewite of 
H^ault; wade with air, nitregen, &c., at pressures higher than 


of the etmosi^hete iliwcily the cohi^* 

aiid A series of meeseiMeitti oudleHalceo sxme ytm hjr 
l^of* MeadelMT to Veiify liegitfthlt, ^ve the ssta^ 

tesiilts. Sttspeetiajf thht them itti|fht be some cense of ertrbt 
elEectin^ in the seme tray both series of expet^ments, PrOfc 
MendcScflT end M* Bo^tssky constructed special eppamhil 
eUminatln^ Ail pOi^Me CAupts of errors end ellowing die most 
perfect eccurety of tneerar^mits* With these they tnade e new 
serfes of reseemhes, at pressures varying from yoo to 2^ioo 
mililmetres. These researches confirmed again the conclusions 
df !U.i^;tiahlt» Showing only numerical differences in the values 
obtained, and proving, for instance for the air, that its deriatiohs | 
from Maridtte^s law am even less than appeared before. But j 
the most Important result of the researches is that the divergences ! 
&om Marfotte^s law shown by the air being negative at pressures 
above die mean atmosphere, os was observed by Kegnault, 
proved to be positive (decrease of volume slower than the 
increase of pressure) at pressures below xt. We must then con- 
clude that the air experiences a change of compressibility at a 
certain pressure about the mean of that of the atmosphere ; and 
this conclusion is Supported by the circumstance that such a 
change was noticed also in the carbonic and sulphurous acid 
gases, but at pressures far lower than is the case for air. Only 
for hydrogen the divergaice is of the positive kind at all pres- 
sures. Altogether we must conclude that the deviations from 
Mariotte^s law are far more complicated than has been suspected 

At the same meeting Prof. Crehovicx demonstrated the influ- 
ence exercised by various sources of electricity on certain spectra, 
diiotise, oxide of carbon, &c* The inductive apparatus of 
Ktthmhorf gives a spectrum differing from that produced by the 
Holtx electric machine, not only by the number of rays, but also I 
by thehr position and aspects. Prof. Cxehovics proposes there- 
fore to make for comparative researches a selection of such rays 
as maintain the same aspect and occupy the same position 
whatever source of electricity be used ; such lines will not be 
n^tmerous. 

At the same meeting Prof Urewingck presented the drawing 
of hb geological map of the Baltic provinces, prepared for a 
second edition. Xt embodies the results of all acquisitions made 
ill this department during the last fifteen years, and will soon be 
pnbUshecl* 

TilE Warsaw Zoological Museum having received during 
recent years valuable additions from America, Africa, and 
Eastern Siberia, presented by Count Branicky, is now very rich 
in the department of higher animals. It counts 514 species of 
mammalians, of birds, and 400 of reptiles and amphibians. 

Tate Kattiral Science Club at Cambridge held acveral succem- 
ful fneetixtge duritig the two months* residence in the Long 
Vacation. The fbllowmg papers were read i— “ H^ckel’s 
Gasttsfca Theory,” by Mr. Matshall (St John's) ; Fermenta- 
tion,” by Mr; StoMt (St. Peter’s) ; ** Some Salts of Chromium,” 
by Mr. Houghton (St. John’iO ^ “The Relation between tlm 
Fore and Hind Limbs of Vertebrates,” by Mr. Phillips (St 
^hn’s)s “Growth,” by Mr. Boafcton (trlnily) ; “Theories of 
Hotedity,” by Mr. Sedgwick (Trinity) ; Owen’s Vertebrate 
Theory of the r.kuli,” by Mr. Humphry (Trinity)? luhny 
of winch were followed by interesting discussions and re* 
niatks^ 

A fJkhfiiAN fmpet describes a dreadful light between two JPolar 
bie|Et% imide aa 4 l^ipale> in the Cologne Zoological Gardens. 
Allot W |trflgg)e the' female became ,exhatt$ied, add w«s' 
dra^^ biy lkenildo to watm basin In the add held 
Mrfi tm ^ Ho imn m m 

dtigged tim immd the don* 


16 ^ 

'‘VixA A eorrespondenbe M thO alaMO : 

of Faradiiyf subscribed for fm» ago, and entru^Wl Fbley 16 
mrncutj^ mu left by that soulptor in the clay at Ms 4eai^ Since 
th^ Jtech, the principal pqpil of Foley, haa been entrusted 
irfth the lounding and completion of dhe work. 

Tk« fitend edition of Brehm’s Well-known Thierlebett ** 
about to be published in 100 partis, With entirely levisfed text - 
add with almost entirely new illustrations taken from life. 

At the meeting of the Mathematical Society, cm November 0? 
the changes were made which we intimated in vol. xlv. p. 581- 

Part 5 of the second series of the great .work, in quarto, 
upon the butterflies of America, with coloured drawings and 
descriptions, has just been published by Mr. Edwards, through 
Hurd and Houghton, New York, and sustains the reputation of 
its predecessors by the artistic degance »»n 1 superiority of its 
ilUistrations. These consist of five plates, executed by Miss 
iVart in her best style, giving, for the most part, not only the 
diderent sexes and varieties of the adult insects, but likewise tbu 
<^gg$> larva;, and chryssaUde.s, and the favemrite plants upon 
which they feed. No new species are represented, although 
several of those included are of great rarity. 

The I*r^is states that some of the livery Comi>anics have 
a scheme in embryo for combining to form a College of Tech- 
nical Instruction in a building to be erected on the Thames 
Embankment 

The Board for superintending non-colkgiate students give 
notice that an examination in physical science for the award of 
an exhibition of 50/. a year, granted by the Worshipful Company 
of Ciolhwotkers, and tenable for three years by a non-colk^jiate 
student, will be held in the Censor's rooms, 31, Trumpington 
Street, Cambridge, commencing on Thursday morning, Decem- 
ber 14, 1876, at 9 o’clock, 3 '"uller information as to the subjects 
of examination and the conditions of tenure of the exhibition 
may be obtained from the Ceiisor, Rev, R. B. Somerset, Cam- 
bridge. 

A CAUCASiAN Society of Naturalists has been recently opened 
at Tiflis, 

The publishing house of Triibner in Strasburg are issuing 
translations of Macmillan’s Science Primers, tinder the superin- 
tendence of the Professors of the University. There hayc 
already appeared Roscoe’s Chemistry and Balfour Stewart’s 
I'hyBics, the former by Prof. Rose, and the latter by Frof. War- > 
burg, Lockyer’s Astronomy, by Prof. Winnecke, and Geikk’s. 
Physical Geography, by I‘rof. Oscar Schmidt, are in the press. 

The Augsbur^ir AU^^emeing Zdtun^ of November $ gives 
some interesting details of the North-Dutch canal, Which was 
opened officially by the King of Holland on the ist inst., and 
which connects the city of Amsterdam directly with the German 
Ocean. It appears .that the canal is 2 $ kilometres in length, 
that at its broadest part it measures rao metres across its surface 
by 68 metres ^at its narrowest part In the middle the depth 
averages 6 metres, but during the next two years the depth is tq 
^ be made uniform all over the area of the Canal, and to be lUy 
I creased to 8 20 metres, so that even the largest vessels can eome 
xtoaC to the quays on botli sides of tlie canal Jts mitac is tp 
be Ymuid^, via., mouth of the Y ; at the spat where U reaches 
the two enormous moles or dykes have been cettstructed> 
mcliiBi i;6o<i«iii«tfeg into the see, nnd forming «»pRcicm« i^w| 
of tor wadttring stormy veather ; their extreme es 4 «^ 
uokM'&mti.MxjaM^.npxrt. Tietotafoostof tiiec«tt 4 ,wh» 
etif bom# by ^e 3 yntoh Government ne iv^ nr the ^ty w 

1 mi to m'' *bwtt ,«w#e«k •Affltoiii 'atolf,' WM;, 
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un^aMtig oAttnot &il to be a sucu^ owiog to it* incalcuiable 
hOppjctatibe with reference to the cooinieroe of Aittsterdam. 

The following cxperhnwt ha# mdattly been employed by M 
SMterget to demomitratc the phenomena of ges-synthe^ in P]aat* : 
Two glam cylindrical wsclfc of 300 cc. eapadly ore pla^d with 
their open end* in a large vessel of water* The one is fiHed with 
hydrogen the other with oxygen, iMr intfiors arc brought 
into <Mtf iftti bv means of a biatich which is long enough 

to reach from one end to the other. The level of the water is 
seen gradually to rise ih each cylinder, and both gases finally 
disappear, wi^out, however (as other experiments show), con- 
dmisation or displsoeihettt being produced* At the beginning of 
the experiment riicre is nearly equality in the volumes which 
disappear, since a part of the oxygen serves to form carbonic 
acidj but i in proportiou as the water level rises in the two 
cylinders, and the projecting parts of the branch become shorter, 
the disappearing volume of hydrogen becomes more and more 
nearly double that of the oxygen* If a similar experiment be 
made with hydrogen and nitrogen in the two vessels, the dis- 
appearing volume of the gas is to that of the latter as three to 
one. Operating with hydrogen and carbonic oxide, both gases 
always disappear, but hi very variable proportions. The most 
common was one volume hydrogen to one volume carbonic 
oxide, but the ratios of 4 ; 1 and 5 *. 1 were also sometimes met 
with. M. Meiget finds in these variations the indication of a 
formation df hydrates of carbon, and of various carburets of 
jbydrogen. 

( It is pretty generally supposed that crystallised nitroglycerine 
is considerably more sensitive to sliocks and blows than the 
liquid substance, though there b nowhere evidence of this ; and 
||iot only is practical experience against it, but from the theo- 
retical standpoint it seems very improbable, for by reason of the 
positive melting heat of crystallised nitroglycerine, 'a considerable 
hmottttt of heat must be employed to diange its aggregate state 
before an explosion can occur. For decision of this question 
Beckerhinn (of the Vienna Academy) recently used a fall-ma- 
bhine furnished with a block of wrought iron 2*130 kilogram mes 
|ii weight, having at its lower end a hardened steel point of 
f*o 6 S sq, mm. A flat anvil of Bessemer steel was employed as 
lupport for the nitroglycerine, which was placed on it in a thin 
layer, and the weight dropped upon it from different heights. It 
was found that the mean height of fall with which explosion of 
Jhe Uquid occurred was 078 metres, whereas the frozen nitro- 
glycerine did not explode till a fall-height of 2* 13 m. was 
reached, showing that the [frozen substance is considerably less 
sensitive to impact. M. Beckerhiim has determined some con- 
suls of the solid material. The average melting heat (from 
^rce experiments) appeared to be 33*54 heaUunits. The den- 
|ty was found » 1*735 determinations were made at a 
pmperature of -i* 10® C., which is near the mclting-pomt of 
litroglycerinc) ; that cf the liquid material was i *599, whence 
I appears that in crystallising of nitroglycerine there is a con-- 
^tion of about the original volume* 

^Amono the vaiiotts works presented at the last Congress of 
tochtalbts we notice a very useful catalogue^ Bibliographia 
aucasicaiand .Trattscaucasica," by M. Miansarofl; the first 
" ne of which lecently appeared in St* Petersburg. It is the 
I: of fifleen yearn* labour by the author and of careful research^ 
by ham in the chiefi libraries of Bussia* Germany, ItAly^ 
nd Tttritey. The work is divided into three parts, devoted 
to the Barth, to Man, and to the Mutual Influences- 
I hiatutft and Man, The fet two form the first volume (Sop pages 
1^)1 wMch contains more thhn 5,000 titles of boohs andsmaller 
(^Caucasus and TraiiScaueastts wMoh 2 mve appeared 
‘"^^’iawd^Asfo jsihqe 1505, ' '11^’ are yystematkally. 
^tin&r;'itk\,beiMJ«''Of geodei^i ^tbtt^^aphy, physical 


geography and geographical descriptions of locaUtics, geology, 
botany and zoology, mineral springs, climate, medicine^ dec. 
Whatever be the imperfections of this work, or of the dassifica- 
tioa adopted in it, it will neverthdess prove most useful for all 
engaged in the study of Caucasus. 

Da. King’s rep^^rt of the Royal Botanical Gardens, Cidcuttai 
for the year 1875-76 has just reached us. In the accUmatisatlott 
of valuable economic plants in India, the Calcutta reports have 
become of late years the official record, and the present report 
by no means lades interest on this score, though it is unsatis- 
factory to find that Dr. King’s opinion is still against the possi- 
bility of cither india-rubber or vanilla becoming staple products 
of Bengal. Witl\ regard^ to rubber plants both of the Para and 
Madagascar kinds, he says that during the year it has become 
more apparent than ever, that neither of these valuable plants 
can be grown for commercial purposes in the climate of Bengal 
In the gardens as well as in the warm tropical valleys of the 
Sikkim Himalayas both kinds faded. Dr. King suggests that a 
sxiitablc home may be found for them further north than Tenas- 
serim, Ceylon, or perhaps Malabar. Vanilla, of which a number 
of plants were put out in the garden under shading similar to 
that used for protecting the pepper plants, has not made satis- 
factory ^growth, which it is suggested may have been due to over- 
shading, and a further experiment has been made by planting 
many of them under the shade of mango trees. The finest old 
vanilla plants in the garden are dcvscribed as growing against a 
north wall ; this year one of tliese plants was laden with pods, but 
an unusually high temperature caused these to drop prematurely. 
A better report is given of the ipecacuanha ; numbers of plants 
have^ecn sent from Calcutta to Ceylon, to the Neilgherries and 
to Burmah, ajxd the quality of those grown in India is said to he 
equal to the best native Brazilian growth. A good deal of atten- 
tion has been directed lately to the bamboo as a source of paper- 
making material, and it has been thought that it might be 
cultivated with profit in India for this special purpose, the 
young tender shoots being reduced to a rough kind of paper- 
stock for convenience for transmission to England. Dr* 
King points out that if the old stem w’ould answer the purpose 
them is plenty of material in India, and a large revenue would 
accrue, ' but Ihe young shoots are only produced at a certain 
season; nevertheless, experiments are being made with a view 
to utilise the bamboo for this purpose. In the distribution of 
plants and seeds, we learn that no less than 23,106 plants, and 
6,343 parcels of seeds, were sent out during the year. It is 
satisfactory to know that amongst Dr. King’s other miilti- 
^ tudinous duties he has found time to prepare a “ Manual of Cin- 
chona Cultivation,” and to edit other works on Indian botany* 
We also learn that Mr. Kurz’s Forest Flora of Burmah” is 
passing through the press. 

Part 3 of vol. i. of the of the West London 

Scientific Association has been published, and contains several 
interesting papers and accounts of excursions^^ 

The October part of the yournal of the Franklin Institute 
contains an interesting history of the steam-engine in America. 

MassRS. WitUAMS AND NoRGATE send US the following 
German scientific works :—-**Bilder aos Aquarium,” by Dr* 
Hess, of Hanover ; and ** Gmndriss der Zoologie,” by Dr. 
Gustav von Hayek. 

! The additions to the Zoological Society’s Gardens during the 
! past week include two Esquimaux dogs (Cat$is yamt/mm) from 
the Arctic region, presented by Capt Allen I'oung, S. S. 
iHiraj four Buenos 

Ajrw^ pwwwtrf vy Mr, C.F. Wopdgate ; two B^ded Ichhw- 
JSetm W«t Africa, pi«<ated If 
“W* N. Bafcwrtli { tkiws Chirping Stinttrel* (Taffnas stmtus) 
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ftotti North Ametict, presented by Mr« F, W. Stockw«ll ; 
Pere^ii^e Falcon {Fak0 Eatopean, prese»t«<l by 

Mr. Chilton New^bum ; a .Gmn Monkey (Cercaj^Uk^em caiU* 
tfiiikfs) from West Africa, presented by Hiss Ridito ; three 
American Red Foxes \Cetnu a Golden Eagle 

from North America, six ^Clapperton's FmticoUns 
(Frtmcfilitms chjfipritjm) from West Africa, deposited. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, Nov. a. — Prof. Abel, F.R.S., presi- 
dent, in the chair. — The President announced that the Gold- 
amith^s Company had contributed 1,000/. to the recently-instituted 
rescardr fund of the Society. — Mr, Lupton then read a paper on 
the oxides of potassium, after which communications were read 
on certaih bismuth compounds (Part HI.), by M. M, P. Muir.-— 
Onphospho- and arseno-cyanogen, by W, R. Hodgkinson.— A 
secondary oxidised product found during the reduction of stannic 
ethide to stannous ethide, by W. R. Hodgkinson and G. C. 
Matthews ; and a preliminary notice on pigmentum nigrum, the 
black colouring matter contained in hair aiS feathers, by W. R. 
Hodgkinson and H. C. Sorby, This black colouring matter is 
left on dieting the cblpured hair or feathers with dilute sul- 
p>huric acid, but is present only in very small quantity. 

2 oologicdl Society, Noveml>er 7. — Prof. Newtoxit F.R.S., 
V.i*., in the chair, — The Secretary read a report on the addi- 
tions that had been made to the Sodety^s Menagerie during the 
months of June, July, August, and September, 1876.- -A letter 
.was read from Dr. Otto Finsch, relating to the supposed exist- 
ence of the Wild Camel {CaiUflns bactrianus) in Central Asia. I 
letter was read from Mr. E. Pierson Ramsay, giving a 
description of the habits of some Ceraiodi living in the Aus- 
tralian Museum, Sydney, which he had lately received from 
(Queensland. — Mr. W. K. Parker read a memoir on the structure 
and development of the skull in the sharks and rays. — Prof. A. 
Newton made a correction of some of the statements in Canon 
Tristram's Note on the Discovery of the Roebuck in Palestine." 
(P.Z.S., 1876, p. 4JI). — Lieutenant-Colonel Beddome gave the 
ilescription of a new species of Indian Snake from Mananta- 
waddy, in the Wyi aad Hilhs, which he prepared to name Platy* 
pittclrurus hemkmi . — Dr. G. E. Dobson, communicated a mono- 

f raph of the Bats of the group A/W 5 w//.— Dr. A. Gunther, 
‘.R.S., read a report on some of the recent additions to the 
coUeclion of mammalia in the British Museum, amongst the 
mote remarkable of which was a new form of Porcupine, from 
Borneo, proposed to be called Trichys Hpura^ and a new Mar- 
moset, obtained tw Mr. T. K. Salmon, near Medellin, U.S. of 
Columbia, to which the name Hapule Uumpu was given. 

Royal Microacopical Society, Nov. 1. — H. C. Sorby, 
F.R.S., president, in the chair. — A paper by Br. G. W. 
Roystem Pigott on a new refractometer was read by the President 
and iliu^toted by drawings and by the instrument removed for 
the occasion ;feom the Loan Collection at South Kensington.— A 
paper by Che Rev. W. H. DoUinger, on experiments with sterile 
putrescibie fluids exposed allcmatcly to an cptically pure atmo- 
sphere and to one charged with known orimnic germs, was read 
by the Secretary. — A paper by Mr, t, rl. Wenham, on the 
measurement of the angle of aperture in object glasses, was read 
by Mr. Ingpen. 

Paeis 

Academy of Science^ November 6. — Vice-Admiral Paris 
m the chair.— The following impers were read : — On an expe- 
riment which should be made witn a view to the destniclion of 
pbyBoxm, by M. Em. Blanchard. He advises a general adop- 
tion of ,,ilie method of coating the vines and stakes in winter 
wUh cool tar, so as to destroy the lodged in the flsmtes dr 
tmder the bark.— Reply to M, Balbmni with rqgaid to migtathm 
arid e^-^Iaying of paylloxei^ by M. Lichtenstein. It is th^ 
nutriment and not the interior cemiormation of the inseci that 
produces the fecundity. M. Lichtenstein does not acsfcpt the 
timory of degenerescence or exhaustion of the females. -‘•Xstter | 
to M. Dumas on the products of the whiter egg of PhyUmera 
M. Mouilidert presented some photo- i 

^howhkg tbn of treating phyllokarised vines with | 
•laphocsxbdimlri 

saturnine inioiicididxv by M > Faure* He eonsidem that a work- ^ 


man taking 5 to 10 cenrigrasames of iodide of iim or Of potas*^ 
Shim daily will have sSisfaclory results, and not be &mcd 
to interrupt his work.— On the results Obhiikaed W Ru- 
mination of photc^phers/ itadios with violet %ht/ by 
M. Scoteilari Violet light acts mote rapidly than sirhite 
Or blue, and so requira setter eaposure. Some pmons are 
very Impressionable to ordinary light, but not to violet rays, 
The photographs got with violet rays ate better modelled, and 
have a better flmsh.— M. Farret communicated results he has 
obtained in organisation of exercises for iemedying Dsltcrnism. 

I These have been established in several schools, hopes to 

I introduce them into the army and navy, ndlwm, jfec.’r-Kc* 
searches on the production of electro-chemical d^slts of 
aluminium, magnesium, cadmium, bismuth, antimony, and pal- 
ladium, by M. Bertrand.— -On a new dynamo-magneUc pheno- 
menon, by MM. Tr^ve and Durassiw. A horseshoe magnet of 
any length is covered on one face with a varnish, or, better, a 
plate of glass, A cylinder of soft iron is laid on its neutral 
part. It commences to move towards the poles, and reaches 
them in a time which is i^naturally a function of the weight 
of the cyl'mder and of the Coercitive force of the magnet Thus 
the magnetic attraction is exerted over the whole extent of 
the magnet. A new mode is afforded of estimating the mag- 
netic force by the mechanical work which it has eflected. The 
product of the movable weight by the space traversed^ divided 
by the time, will be the rigorous measure of this force. 
Determining the force, Af., for three large and three small 
magnets, identical in form and weight, containing respec- 
tively 0 250, 0 500, and I per cent, of carbon, the authors 
think it perhaps possible to define the unit of magnetic force, 
or mai^natU^ and to establish its equivalence in kilogtammetres. 
The phenomenon also helps them to determine the magnetic 
conductivity of steels in relation to their proportions of carbon. 
— Examination of wine for fuchsine, by M. Bouilhun* He 
employs hydrate of baryta in excess. It decomposes perfectly 
the salts of rosaniUne, precipitates the colouring matter of the 
wine, and furnishes, by filtration, liquids of ambreous colour, 
which do not give persistent emulsions with ether. — Contribu- 
tions to the anatomy and histology of the Echinida, by M. 
Fredericq. The nerves and muscles are described. The latter 
are formed of very thin cylindrical fibres, quite smooth and homo- 
geneous throughout their length. Using various reagent.^, he 
could not detect the least trace of transversal striation. The 
fibres have a fibrillar structure, often with elongated nuclei applied 
on their surface, but they are without an envelopittg membrane. 
They are birefringent, and are strongly impregnated with colour- 
ing matter and osmic acid. The musdes contract strongly under 
electric excitation, but not so suddenly as striated muscles^-— Ob- 
servation of a bolide, on the night of November 5, 1876, by M. 
Meunier. A fire-ball, the met of one’s fUt, was observed near a 
of Ursa Major ; and behind, its trajectory south to north was trace- 
able as a luminous line, commencing near Capella. The flash 
was bluish, and appeared brighter than moonlight. 
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JPgRRlER ON THE BRAIN 
The Functions of. the Brain. By David Fmicf, M.D.^ 
FJtS. With Humorous Illustrations, (London : Smith, 
Elder, and Co., 1876,) ^ 

T his is in many respects an Important work Full of 
cxpcritncntal facts and theoretical suggestions, clearly 
and forcibly written^ it is important as a contribution to our 
knowledge (and our Ignorance) of the functions of the brain. 
The reader must not misunderstand my parenthesis as an 
epigram. That wc are ignorant of brain-function is un- 
doubted ; and this ignorance is sustained and fortified by 
the false persuasion of knowledge” which prevents search 
in other directions. Such false persuasion of knowledge 
will be deepened by Dr, Ferrieris work— all the more 
because of its merits, if the conclusions maintained there 
are erroneous, and the conceptions which determine them 
arc unphysiological ; and on both points I am inclined to 
judge affirmatively. There is something seductive in the 
precision of his statements and the unhesitating confi- 
dence with which only one side of a question is presented. 
The reader is easily led captive by a writer who has no 
hesitation. Add to this the many difficulties which stand 
in the way of controlling by experiment the experimental 
data, and the indisposition of most men to undertake the 
labour of verification, and we may foresee that physicians 
and psychologists will eagerly accept this work as an 
autlioritative storehouse of material for their speculations. 
They will see how its ** facts ” harmonise wi^ their own 
pet errors. They will interpret clinical observations or 
psychological facts by its conclusions. Already wc have 
seen various theories invoking the Ilitzig-Ferrier views ; 
and when nerve-cells of a larger size than usual are found 
in a particular region of the cortex they are straightway 
declared to be motor-cells, because the region is said by 
Hitzigand Ferrier to be motor, while the existence of 
these cells is adduced in confirmation of the hypothesis 
respecting the region ! 

In view of the too-probable precipitation in adopting 
the conclusions of this work, we cannot do better than 
emphasize the warning with which the author closes his 
Introduction 

“ We arc still only on the threshold of the inquiry, and 
it may be questioned whether the time has even yet 
arrived for an attempt to explain the mechanism of the 
brain and its functions. To tlioughlful minds the time 
may seem as far off as ever.” 

The volume opens with an elementary sketch of the 
structure of the brain and cord, followed by a shoit 
chapter on the refiex functions of the cord, with passing 
reference to Ffiuger'a view of its sensory functions, and to 
Golu's experiments against that view. Then follow-s a 
chapter on the medulla oblongata as a respiratory and 
vaso-motor centre ; and one on the general relations of 
the meiw^ncephalon and the cerebellum. After full, yet 
brief accounts of what is taught respecting the eff«fcts of 
removing the cerebrum, the mechanism of equilibration, 
the muscular sense, the function of the semicircular 
canals, veriigo, oo^'ordination of locomotion, and finally 
iriMi metfinmisin of amorioturi expression, we are brought to 
ike main thpic of the book— the hinctions of the cerebrum 


and basal ganglia. Let a word, in passing, be also given 
to the excellent chapter in which the psychological aspect 
of the cerebrum is treated. 

Rich as the work is in facts and suggestions, it is so 
deficient in the indispensable correctives of counterfacts 
and arguments, that the reader must be cautioned against 
accepting any position unless elsewhere verified. Partly 
because, from long occupation with his subject, Dr. Farier 
has become unable to see it in any other light than that 
of his own hypothesis, and therefore doffs aside all 
counter-facts and counter-arguments as not really signi- 
ficant ; partly, perhaps, because his memory has let slip 
what must have entered into his knowledge ; from one 
I cause or another there is a disregard of counter evidence^ 
which, ill a second edition, I should seriously urge him to 
rectify. Let me cite examples. 

In arguing against the sensory functions of the spinal 
cord, the experiment which he urges as decisive is Goltz^s 
well-known experiment on the insensibility of the brain- 
less frog to pain. I formerly (Nature, voL ix. p. 84 
pointed out the defect in logic, which concludes from 
the fact that under certain conditions a brainless animal 
is insensible to pain (equally to be said of animals 
with brains), therefore it is altogether without sensibility. 

' Pain and sensation are so far from being equivalent terms 
that not only are the great mass of our sensations without 
pain, but some cannot even be exaggerated into pain. 
Dr. Ferrier probably did not read the article in which I 
answered GoUz ; but did he also overlook the article in 
the Journal of Anaiomy for November, 1873, or the same 
article in the Studies in the Physiological Laboratory of 
Cambridge^ Part i, where Pi of. Michael Foster showed 
by decisive experiments that the facts observed by Goltz 
had another interpretation ? Again, is it possible that 
Dr. Ferrier has never been made to hesitate in assigning 
the optic thalami and corpora striata respectively as the 
integration of sensory and motor centres, by the observa- 
tions and experiments which show that sensibility some- 
times persists after total destruction of the optic thalami, 
and that paralysis does not always follow destruction of 
the corpora striata? One such observation would be 
decisive against these localisations. But Dr. Ferrier 
neither disproves the facts nor suffers them to distuib 
his views of the functions of these ganglia. Finally, there 
is an experiment by Dr, Burdon Sanderson which, as I 
shall presently show, cuts the very ground from under 
Dr. Ferrieris feet— yet this he does not even mention. 
He probably overlooked its significance ; at any rate he 
leaves his readers without the advantage of knowing that 
there is such a fact. •• 

That this disregard arises from no unfairness, but 
simply from the onesidedness which comes from preoccu- 
pation with certain views, is evident in the way he equally 
disregards his own counter-evidence. A notable instance 
is the first assigning the occipital lobes as centres of or- 
ganic sensations on the faith of observed absence of such 
sensations when the lobes were removed, and then citing 
a case of complete recovery of such sensation five days 
afterwards, and instead of recognising this as decisive 
against his h)’pothesis, still persisting in maintaining it. 

Thus much on what may be called the ** personal equa- 
tion." Another and more serious source of the xtdslead- 
ing effects of the book seems to me its following the 
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incre^ngjiy popular but thorovigfbly nnphysiological con- 
ception of Localisation. Weit not the current notions 
respecting organ and function vdry chaotic, and trere not 
the indispensable artifice of analysis mistaken for more 
than an artifice which demanded rectification by synthesis, 
we should xnarvdi to witness so many eminent investi- 
gators cheerihg each other on in the wild-goose chase of 
a function localised in a cerebral convolution. I will not, 
however, dweB on this point here, because it is one which 
would require a long discussion. It is only mentioned as 
a general caveat^ and as leading up to the main question 
of cerebral excitation. 

In 1870 Hitzig and Fritsch startled the scientific world j 
by announcing that the universally accredited notion of 
the brain not being excitable was an error. The most j 
eminent experimenters had declared that mechanical, j 
chemical, and electrical stimuli were utterly powerless to 
excite the grey matter ; and many a writer pointed to the 
paradox of the chief organ of sensation being insensible. 
We may here note another example of the common con- 
fusion of sensibility with pain ; the brain was said to be 
‘"insensible** because no cutting, burning, pricking, or 
galvanising of it yielded evidence of pain ; whether other 
evidence of sensibility might have been present was not 
asked. The utmost the experiments could prove was that 
the brain was not excitable by these abnormal means, 
though excitable by the very different normal means of 
peripheral stimulus. And even this conclusion Hitzig 
and Fritsch upset, by demonstrating that there were cer- 
tain regions of the cortical substance which were excit- 
able by electricity, as proved by the movements following 
such excitation ; and the other ‘‘ non-excitable regions** 
they interred to be also excitable, though in another way, 
namely, by the production of sensations {Vorslellm^en), 

Thil-W^ an epoch-making discovery. Experimenters 
in Cetmany, Italy, England, Switzerland, France, and 
America, quickly verified it, although differing among each 
other both as to the particular facts, and their interpreta- 
tion. Among these followers the chief place must be 
assigned to Dr, Fcrricr, both for the extent and the pre- 
cision of his results ; accordingly the names of Hitzig and 
Ferricr arc usually coupled in speaking of the new hypo- 
thesis that various motor centres are located in particu- 
lar spots of the cerebral cortex. 

Although 1 have called it an epoch-making discovery, 
because I believe it will open a new track for the ana- 
tomical and physidogical interpretation of the nervous 
mechanism, which will one day enable us to follow the 
whole pathway of stimulation, instead of— as at present — 
leaving us with the vague conception that ** somehow ** 
the cerebrum determines movements by setting the motor 
apparatus in action, 1 do not think that the hypothesis 
of motor centres in the cerebrum is tenable ; nay, more, 
i eh fwt think that Hitsdg and Perrier have proved the 
substance to be excitable* It is one thing to admit 
thbt the brain is excitable, another to admit that the 
cxdtalioit so effected is effected by calling into activity 
the special property of the grey substance. We do not 
consider the fauces to be the centre of vomiting, althpogb 
tkidh^ the fimees will be followed by retching. We do 
not copsid^ the centre of laughter to be located in the 
sole of the because tickling the sole causes laughter. 
Somethin^ more ii heeded j smd it is precised this ome- 


thing mmre which the Hitzig-Ferrier hypothesis has yet 
tqUnd^ namely, the anatomical connection of the so-called 
centre With the motor apparatus. 

Hae any proof been adduced that the electrical stimulus 
/irst acts on the cortex, and then-^hy the stimifiation 
there produced— on the white substance, which in turn 
acts on the motor ganglia ? None that withstands criiU 
mm. Knowing as we do that if the cortex be removed, 
or destroyed) the electrical stimulus nevertheless on reach- 
ing the white substance determines the same movements 
which had previously been determined when the stimulus 
was applied to the cortex, we may fairly ask : What proof 
is there that the current does not pass through the cortex 
(as through any other conducting medium) without exciting 
its activity ? That it does simply pass through the cortex 
is probable on two grounds ; (i) only the electrical current 
causes an excitation ; mechanical and chemical stimuli 
have no such effects, because they cannot pass through 
the cortex to reach the white substance ; (2) it is a well- 
known law that the propagation of neurility, unlike that 
of electricity, takes place only at insensible distances : if 
the nerve be divided, and the two cut surfaces be brought 
into the closest possible contact, there is still no propaga- 
tion of the excitation from one surface to the other ^ 
whereas electricity passes freely across the cut surfaces. 
Now here Dr. Burdon Sanderson’s decisive experiment, 
formerly referred to, comes, as I said, to cut the very 
ground from under the Hitzig- Ferrier hypothesis. “If 
that part of the surface of the hemisphere which comprises 
the active spots is severed from the deeper parts by a 
nearly horizontal incision made with a thln-bladed knife, 
and the instrument is at once withdrawn without disloca- 
tion of the severed part, and the excitation of the active 
spots thereupon repeated, the result is the same as when 
the surface of the uninjured organ is acted upon^* (Proceed- 
ings of the Royal Society, No. 153). Here the interruption 
caused by the incision, while it must have completely pre- 
V'cnlcd the propagation of mural excitation, did not 
prevent the propagation of the electrical current. Clearly 
therefore the simple passage through the cortex will 
explain all the effects of electrical stimulation. Clearly 
therefore some other proof is needed before we can assign 
the motor effects to an excitation of the cortex. The 
arguments of Dr. Ferriet (pp. i35‘-6) are all set at nought 
by Dr. Sandcrson*s experiment ; and on the physiological 
and histological views now adopted 1 do not see how Dr. 
SaDderson*s experiment can be brought into agreement 
with the motor centre hypothesis. 

Nevertheless, although 1 say that the preliminary fact 
of excitation of the cortex is not proved by Hitzig and 
Fcrrier, I do not myself doubt that fact, although my 
reasons will sound so paradoxical that 1 must wait for 
another article to give them expression. 

George Henrv Lewes 
(To be continued^ 

GRPEK and LATIN PHILOLOGY 
BauPs PhiUhgical Introduction to Greek and Latin for 

Students. Translated from the German by C. Kegan 

Paul and E. D. Stone. (London ; King and Co., 1876*) 
‘I'T riTHthepttWilcatiott of Jacob Grimin*» ^‘German 
VV Grammar*^ the comparative study of language 
enteted upon a new period Of e^dstence* Bdpp and the 
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great founders of Comparative Philology had beea 
too busily engaged in laying the foundadons of the 
science, in determining its main laws ^d principles, and 
in classifying whole groups or families of speech,^ to 
devote themselves to the minute and special investigation 
of single languages, and trace therein the application and 
action of the laws they had formulated. But a time came 
when the work of the pioneer was hnished, and when it 
was necessary for special scholars to elaborate the details 
of the new science and to strengthen or modify its con- 
elusions by a patient examination of individual dialects. 
The old-fashioned ‘‘philology” which had professed to 
analyse the forms of a lapguage,as preserved in its litera* 
tore, had proceeded upon a wrong method and had 
accordingly arrived at wrong results ; its area of com- 
parison was too narrow and limited, its procedure was 
capricious and at haphazard, and its doctrines were based 
rather upon individual taste than upon inductive reason- 
ing. When it was discovered, however, that language is 
as much subject to the action of invariable laws as the 
bodily frame of man, that every sound in the words we 
utter is due to conditions which can be accurately gauged 
and determined, the “philology” of the last century 
underwent a complete change. It stands to the modern 
science of language in much the same relation as 
alchemy stands to chemistry. The general laws of lan- 
guage which had been obtained by a careful and far- 
reaching comparison of phenomena, were applied to 
explain and illuminate the facts presented by special 
languages, and these in their turn served to confirm or 
modify the generalisations already made. 

Latin and Greek were naturally among the first to 
benefit by the new method of treatment. Thanks to the 
labours of scholars like Curtius and Corssen, the lan- 
guages of ancient Greece and Rome have been placed in 
their true position, and probed, as it were, to their very 
rocts. Their grammatical forms have been explained 
and simplified, their words have been traced back to an 
epoch when they were the common heritage of the Aryan 
race, and their phonetic characteristics have been made 
to yield fresh testimony to the truth that the place and 
nature of every consonant and vowel is the result of the 
working of undeviating laws. What, perhaps, is of still 
greater importance, is the line that has been drawn 
^tween the literary and the linguistic value of the two 
classical tongues. For purely philological purposes they 
are of less interest than many a savage jargon, the name 
of which is almost unknown, and certainly than those 
spoken languages of modem Europe whose life and 
growth can be watched like that of the living organism, 
and whose phonology can be studied at first hand. The 
more or less artificial dialect of a literary class stands 
outside the ever-moving current of living speech ; in pro- 
portion as it is impressed with the individualism of par- 
ticular writers, it becomes unsuitable for scientific treat- 
ment* The greater the literary perfection of a language, 
the less is its importance to the mere glottologist. The 
value of Latin and Greek, and more especially of Latin, 
lies rather in the literature they enshrine t^n in the 
linguistic features they present. 

1^0 language, however, can be wholly valueless or un- 
Intetesting to the student of human speech, and Latin ^ 
Gieel4 froht the minuteness with which they have 


been studied, and the number and variety of monuments 
they have left behind them, have a special claim upon 
his attention when revivified and iUuminated by scientific 
philology. The laws which have been ascertained by the 
observation of living utterance have been applied to ex- 
plain the letter-changes of the classical tongues, and the 
comparison of their grammatical forms with those of the 
cognate languages has done much towards throwing light 
on the history of Aryan flexion and the vicissitudes through 
which it has passed. The innermost structure of die 
dead languages of Greece and Rome has been laid bare, 
andjthough there is much which will to the last resist 
analysis, the old mystery which enveloped the para- 
digms and “ rules ” of our school grammars has been dis- 
pelled for ever. Dr. Baur’s attempt to convey the results 
of a scientific investigation of Greek and Latin in the 
shortest possible form is highly successful, and those 
who are unable to read German ought to be grateful for 
the translation of the work. The book is essentially a 
useful one, and we hope it will be extensively read in our 
schools and universities. As the author confines himself 
very strictly to the two classical languages, the teacher 
need have no fear of the pupil's mind being confused by 
a reference to less-known tongues. Indeed the book 
suffers from a neglect of Sanskrit, with which Dr. Baur 
does not seem to be acquainted. He has compiled the 
work, however, with German care and thoroughness, 
though, as is inevitable in a work of the kind, exception 
might be taken to some of his statements. 

Thus no distinction is made between primitive Aryan 
kw and and the two sounds are accordingly confounded 
together in Greek and Latin words. Quia^ for instance, 
can have no connection with the Greek the 

English the Sanskrit 's/, but must go back to a dif- 
ferent root. So again it is very questionable whether the 
characteristic r of the Latin passive is really the refiexive 
pronoun rr. In Old Bulgarian, it is true, we have divlya 
se^ divtH se^ “I admire myself,” “thou admirest thyselfi” 
and in Lithuanian dyvyju^s “ I admire myself ; ” but the 
Old Irish characteristic of the passive is also r, and in 
Old Irish r cannot be derived from an earlier s. 

A. H. Sayce 


OUR BOOK SHELF 

A M§$weraph of ihc Geometrid Moths or Fkalmtidos of 
ike United States (Tenth Report of the United States 
Geological Surv^cy of the Territories). By A, S. 
Packard, Jun., M.I). (Washington, 1876.) 

This is without question the most valuable contribution 
to the study of the Geometrid Moths which has ever 
come under our notice. The size of the work, the paper, 
and the classification of the introductory chapters are all 
that can be desired ; as for the plates they are simply 
perfect, no pains having been spared to render them 
accurate even in the most minute details.^ 

After the Introduction, a chapter is devoted to the 
History of the Family from the time of Linnaeus, a work 
demanding no little research, and which consequently 
must claim for the author the gratitude of ail succeeding 
generations of Iqiidopterists ; the only point in which we 
disagree with Dr, Packard is as regards the prominence 
which he gives to the “ Tentamen ” of Hubner, the value 

t To the «yci»f on imuttsar the plates wouW appear overcrowded, htit to 
the eametoju^t thk mutt be one of their greatest menta. 
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0f which document win aiwa^ be disputed point with 
entOiOolo^ists, inasmuch as (jdthough twice quoted by 
its author in his subsequent works) it Is more than doubtful 
whetha* it ever was actually published* 

The succeeding chapters are devoted to the differential 
characters of the family^ to structural details^ habits^ 
development^ secondary sexual characters, origin of the 
genera and species, and mimicry ; then follow concise 
descriptions of the genera and species, with comparative 
and other valuable notes, descriptions of preparatory 
stages, 

It is a subject for congratulation, the importance of 
which none but the working lepidopterist can fully appre- 
ciate, that Dr. Packard has devoted six of the plates to 
the delineation of wing structure; most of the gentrk 
eiTors in Mr, WalkePs lists must be attributed to his 
entire neglect of the characters offered by neuration ; 
attention to this is sometimes the only means by which 
species, otherwise wholly similar, can be distinguished. 
The structure of the thorax, although of much importance, 
can rarely be attended to, as tlie destruction of the speci- 
mens is necessary before it can be detected ; but in the 
examination of the wing-veins nothing is needed but a 
bottle of benzine, a brush, and a pocket lens, to reveal all 
that is required without injuty to the insect. 

In conclusion we heartily congratulate Dr. Packard on 
having produced a work in every respect worthy of him- 
self and the Academy of which he is an officer, 

A. G. B. 


LETTERS TO THE EDITOR 

\Ths Editor does not hold himself responsible for opinions expressed 
fy his eorrespondmts. Neither can he undei’take to 
or to correspond with the smdters of^ rejected manuscripts. 
No notice is taken of anonymous communications,] 

Prof. Balfour Stewart on Meteorological Research 

It occurs fo me to malce the following remarks with reference 
to Prof, Balfour Stewart^s proposal in NatVke, vol. xiv, p, 388, 

I cannot see any objection either to tlie nominarion of the 
council which is suggested, or to its constitution, provided each 
existing society is duly represented by a member who can, when 
circumstances seem to require it, attend and vote at any meeting 
of the Council in Ixmdon. I quite agree with the Professor in 
thinking that the time has now come when our country should 
resolutely grapple with the data which have accumulated in past 
years and with those that are now being obtained. It is only by 
a thorough discussion of meteorological data that the importance 
of certain principles can be detected, and the necessity for altering 
the modes of observing can be demonstTated. 

I do not see that tbe appointment of the proposed council 
should interfere prejudicially with the working of the different 
societies. 'While it Is the duty of such soricties to procure the 
fects, it seems to me essenrial in order to secure uniformity in 
instnimental observation, without which all deductions or genera* 
lisaiious from the data may be worse than useless, that a council of 
controUhottlcl be appo nted in ordertolaydown rules forregnlating 
all observers. 1 would not give an arbitrary power to that council 
to compel every society to adopt their views, because I have a 
great aversion to cettti'alssation in matters of science, for m sc^e 
cases the branches may be more in tbe right than the head ; but 
in the event of a society decUiiing to comply with the rules 
ksued by the council, that society should not receive Governm^t 
aid excepting for work that is done in terms of the rules. 1 take 
it for granted, however, that the council would give due weight 
to the arguments which were adduced from time to time by the 
Itptesentatives of the different societies, I am further of opinion 
that the different bodies should not only be allowed but encou- 
raged by Oovernmentaid to posecute independently in their own 
way, any ^peciid subject which they may cJioose to take up. 

I hdm ^ very strongly the absolute necessity of uniformity in 
instmmoitlil obaervatiem, that I should be disposed to recommeiid 
each society to #d0|)t almost any change in ihe forms of instra- 
ments, in thekittd of exposure, in the hours of observation, in 
the form of proving 1M»» <>** ^ matterUrh^ miglit 

1..^ jnfwnnttfttn rmiiiieii. Ufoviffen . such 


were practicable, and were ^eed to once for ell by the 
other sorrmies in this country, and by foreign natiojia 
I think it right to add that I am only stating my own indivi- 
dual convictions, and do not in any way profess to repremht the 
opinions of the Council of the Society of which I am the hono- 
rary secretary, although I have no reason to suppose that they 
wovld take a different view, Thomas Stkvensok 

Edmburi^h, November i8 


Ocean Currents 

In the report published in Nature {vol, xiv., p, 493) of an 
address given at the Glasgow meeting of the British Association, 
September li, by Sir C, Wyville Thomson, and revised by the 
author, the following passiAge occurs ; — 

We have come to the conclusion that this great ma^>s of 
water is moving from the Southern Sea, and there seems to me 
to be very little doubt — although this matter will be required to 
be gone into carefuIly-~-tbat the reason why this water is moving 
from the Southern Sea in a body in this way, is that there is a 
greater amount of evaporation in the North Atlantic and over 
the northern hemisphere generally, than there is of precipitation, 
whereas it seems almost obvious that in the southern hemisphere 
in the huge band of barometric low pressure round the south 
pole, the precipitation is in excess of the evaporation/* 

Now 1 quite feel that I am guilty of very great presumption 
in cliallengmg in any way the theories of so great an authority 
as Sir C. W. TlK)msnn, and my only excuse for the remarks I 
am about to make is that there arc some points that 1 and many 
other seamen would like to have cleared up before w^e entertain 
such an hypothesis. 

1. Have the investigations of the C/ialkn^er sufEciently proved 
that there is no compensating or return current from the North 
Atlantic to the South Atlantic Ocean ? Especially, is it quite 
certain that a stream of water from the Arctic regions does not 
set southerly along the West Coast of Africa, <>., south of the 
equator ? 

2. Allowing that the precipitation in the Antarctic regions is 
greatly in excc-ss of that in the Arctic regions, is the precipita- 
tion in the north torrid and north temperate zones less than the 
precipitation in the south torrid and south temperate zones ? 

3. Looking to the much larger distribution of land in the 
northern hemisphere, is it likely that the evapoiation there is in 
excess of the evaporation in the soutliern hemisphere ? 

4. Even supposing the evaporation in the northern hemi- 
sphere to be in excess of that in the southern hemisphere, can 
it be shown that this vapour is carried to the Antarctic regions 
for condensation, or can the excess of precipitation in the Ant- 
arctic regions be accounted for in a more probable manner ? 

In answer to the hr*t question I can only say that I am not 
able to gather from the reports of the ocean soundings and tem- 
peratures of n.M.S. Chalim^er^ pid)Ushcd by the Admiralty,^ 
that it has been at all proved that there is no compensating 
stream of Arctic or other water. 

In answer to the second question, I have never heard it dis- 
pute<l, and rny experience as a seaman leads me to doubt the 
possibility of reasonably disputing, that the rainfall in the north 
temperate and north torrid zones is not only not less, but that it 
is far in excess of the rainfall in the south torrid and south tern* 
pel ate zones. Maury (and no matter to what extent we may 
differ from his theories, we must give due weight to his data) 
says that the total amount of rain in ihe north temperate zone is 
half as much again as in the south temperate zone. 

With reference to the third question, whether the evaporation 
in the northern hemisphere is iu excess of that in tbe southern 
hemisphere, I think the onus of proof rests with those who 
start the theory, but in my present state of ignorance on this 
subject I must confess that it is to my mind quite iuconcefvable. 
There are, with few’ exceptions, no large rivers in the southern 
hemisfhere, and surely the discharge into the sea of the large 
rivers in l^e northern hemisphere must be regarded as ihe return 
to the ocean of the excps oi precipitation over evaporation in the 

regions vrhiclh they drain. ^ 

There remains the fourth question, and before trying to answer 
this I should hke briefly to state what I think is the general or 
accepted beltcf up to the present time with relercnce to atino- 

Tl« trade winds w sapp^ 
to be cotn^ from the poles which, starting from the Po^t 

1 yi. Repurl Ka y would to iodkaw Arctk water ^s 
eriMiii the •httotor. 
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fegiom as t*pper currents, descend to tlie «drfece of the globe on 
^0 eqaatoriaf side of 30® of lat* in both hetp*s(>h«J^o^* t»«y ^ben 
tmvel onwards towards the belt of equatorial calms, when they 
imcet and ascend into the upper regbns of the atmosphere, 

; whence they travel back towards the poles as upper currents, 
until they arrive at the calm belts of Cancer and f Capncoin, 
on the polar sides of which they once i^re^ 
face, and are then known as the westerly of the temperate 
zones. Owing to the rotatory motion of the earth, it is im- 
possible for these westerly winds to blow direct towards the 
poles, but it is clear that if you surround the Polar regions with 
a belt of westerly winds, that no matter what the direction of the 
' wind may be in the Polar regions, it must, if a surface wind, be 
supplied W this zone ; and that the winds experienced in the 
‘ Polar regions are winds travelling on the surface, and are drawn 
; from this belt of warm winds, is, I think, proved by the fol- 
l lowing extract from an account of the wintering of the /Ar/a, 

• Capt. (Sir Edward) Parry, at Melville Island, in the year 
;■ 1S19-30 : — 

" ** A gale of wind, from whatever quarter it might blow, w^as 

' , almost invariably found to raise the thermometer several degrees, 

' even when it came from the north, as much as I4<», An east, 
, south-east, or east-south-cast wind causes the tbermoracler to 
rise 40^^* 

From this extract it is evident, as might be supposed, that any 
; current of air from this zone or belt of warm westerly winds 
, raised the thermometer considerably, but that the wind that pro- 
ceeded the more directly from the ocean and had the least land 
to traverse was the warmest. 

M aury, without attempting to prove his case, and indeed throw- 
ing the onus of proof on those who ventured to disagree with himj 
- considers that the south-east trade winds of the southern heml- 


sphere become the south-west winds of the north temperate zone, 
I and T7Vr ; tliat the north-east trades of the northern hemi- 
sphere become the north-west winds of the south temperate 
, zone. 1 do not say that this is not the case, but if you admit 
' that the north-east and south-east trade winds meet in the belt of 
equatorial calms and there ascend, it appears to be more reason- 
; able to suppose that their currents inicrmiogle and that their 
mixed volume is then drawn off north and south as required to 
restore the equillbnum of the atmosphere. And there is a very 
strong argument against Maury’s hypothesis, viz., that as the 
south-east trades of the southern bemtspherc are stronger and 
extend over a greater surface than the north-east trades of the 
no) them hemisphere, and as also the north-w^est winds of the 
southern hemisphere are stronger and more continuous than 
the south-west winds of the northern hemisphere, it is illogical 
to suppote that the stronger polar current, «>., the south-east 
trade, feeds the weaker equatorial current, />., the south-west 
winds of the north temperate zone ; it would be more reasonable 
to i;uptx)se the reverse to be the case. 

This entire theoiy of atmospheric currents is antagonistic to 
the presumption that a larger body of vapour is carried from the 
northern to the southern hemisphere. 

Owing to the scarcity of land, and especially of very high land 
in the south temperate zone, not only is the precipitation less, 
but tlie vapour-canying winds, /\f., the westerly winds, are far 
i , more constant in their direction and force than are the westerly 
1 w'inds of the northern hemisphere. (The proportion of westerly 
winds to any others in the temperate zone in the North Atlantic 
% is two to one, while throughout the .south temperate zone they 
arc so constant as to have been christened by Maury the north- 
west trades.) 

/ If you once admit that these westerly winds are equatorial cur- 
,1; rents flowmg towards the poles (a fact .susceptible of undoubted 
j proof), it is easy enough to accoimt for the low barometer in 
the Antarctic regions, as also the larger amount of precipi- 
tation there as compared with the precipitation in the Arctic 
regiot^s. 

I, Because the westerly winds being much stronger and more 
continuous in the southern than in the northern hemisphere, the 
ascension of the air in the South Polar regions must be greater 
than in the North Polar regions. 

3. Because, owing to the westerly winds of the south tem- 
perate zone parting with less of their moisture (as previously 
accounted forj than the corresponding winds of the north tern* 

; zone, and also to their being stronger and more con- 

UnttottS, it is evident that when they meet with Antarctic edd 
and their vapour is condensed, the precipitation must be 
greater, which also Involves the giving out of a mudi larger 


amount of latent heat and the consequent ^eater expansion and 
ascension of the atmosphere in the South Polar regions. 

It is, I belieye, universally acknowledged that all winds must 
blow from a high to a low barometer, t.r,, from a zone of high 
pressure to a zone of low pressure (not directly, but in a direc- 
tion modified by the earth’s rotatory motion). I may therefore 
fairly argue that the zones of low pressure at both the equator 
and the poles proceed from the same causes, 1. a, from preapita- 
tion, and from the ascension of the atmosphere, and that the 
lower barometer in the South Polar regions fairly accounts for 
the greater strength and continuity of the westerly winds of the 
south temperate zone, and that without these constant inequali- 
ties of pressure we should have neither trades nor westerly 
winds. 

I have purposely from want of space avoided speaking other- 
wise than generally of the effect of the land on atmospheric 
currents, nor is it directly pertinent to my present argument. 

The hypothesis of atmospheric circulation which 1 have very 
briedy sketched is in many of its features susceptible of absolute 
proof, more especially in the fallowing poim.s, viz. — 

1. That the trade-winds descend to the surface of the ocean 
on the equatorial sides of the calms of Cancer and of Capri- 
corn. 

2. That the trade-winds ascend in the belt of equatorial 
calms. 

3. That currents flow from the equator in the upper regions of 
the atmosphere in an opposite direction to that of the trade-winds 
on the surface of the ocean, 

4. That these upper current?, flowing from the equator, 
descend again to the surface of the ocean on the polar sides of 
the calms of Cancer and of Capricorn. 

5. That these equatorial currents, subsequent to their descent 
on the polar sides of the calms of Cancer and of Capricorn, are 
known as the westerly winds of the tem^rate zones. 

And with reference to my supposition that these westerly 
winds ascend in the r*olar regions, one strong evidence in favour 
of this is, that if, as I say, the ascension of the atmosphere is 
greater in the South Polar than in the North Polar regions, 
the counter or return current towards the equator must also be 
greater, which is the fact. 

The onus lies on the promoters of the new hypothesi? either 
to reconcile their views with the existing theory of atmospheric 
circulation or to supply us with a better theory, and one which 
shall agree equally well wiih W'ell-established facts. 

October 27 Drcny Mitrrav 


Deflniteness and Accuracy 

In my lecture on Force Seyt* 21), I take’ for granted 
tlmt the scientific use of the word is that with which all are 
familiar in the expression “ ike parallelogram of Jorces*^ HenCe 
New'ton’s term for fora is vu impressa (Thomson and Tail's 
A"at PhiL, § 217) ; though, where there Is no room for mistake, 
he often employs the single word vis. 

One of the main objects of my lecture was to protest against 
the absurd custom of translating the word zis in every case by 
the scientific w*ord force. It is not easy to get an unobjectionable 
single word for the purpose, for most of the available words have 
already a semi-sdentitic sense attached to then). The word 
power is very flexible in i»s meanins,^ and would have been suit- 
able had it not been already seized by the engineers. Thus 
(Thomson and Tait, § 2t6) z/is insita i.s rendered innate power. 
And, giving the w’ord as wide an application as Newton gives to 
z'/j, we might render vis viva as atim pow^^ wdrich is not fir 
from acticai or Hnetic energy. But this is merely a suggestion. 

In Pog^emiorffs Annakn {"Ho, 7 of this year) Prof, Zollner 
translates the scientific term, perpetual motion^^^ by die he* 
haniUhe Bewegungf' and thus, to nls own satisfaction at least, 
proves me to be ignorant alike of the proper meaning of the 
Latin ferpetuum mobde and of the first law of motion ! 

In another journal 1 have lately been held up to scorn, 
not in the main for any real or imputed fault of mine, but because 
my would-be critic (Mr. R. A. Proctor) happens not to know 
the scientific meaning of absolute " measure t ! 

I could give many more telling instances, great and smdi, but 
I have given enough to show how needful was my contention for 
definiteness and accuracy. F* Cl* Fait 

College^ Edinburgh, November 11 
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On the Intemtl Ftuidity ol the Earth 

Ihfs qnefition of the $oIidihcatien of the crust of the earth 
from the ilttid interior iiti6]eits» as leferted to hr Mr. Mathieu 
WihiAins, in Natvrk, vol* xv. p. 5, b one which has been long 
since fully discussed in my pspers in the Fkihs^^kal Tranm- 
fymsf the Athutf^ yol i, ana in a paper of which an abstract 
appears in the Report of the Britirii Association for 1S56. As 
far as I am aware» no person has controverted my conclusions as 
to the process of solidification of the earth. The results are» in 
the maini somewlmt similar to those $0 admirably illustrated and 
enforced by Mr. Robert Mallet, and also such as Mr. Williams 
upholds in this joumaL 

In articles 6 and 7 of my ** Researches in Terrestrial Physics,** 
Port 1, this subject is discussed as a problem of flaid^ equi- 
hbrium, and the conclusion is there deduced that the fluid 
interior mass of the earth must consist of spheroidal strata of 
equal density, the density of each stratum increasing from the 
stiTOce to the centre of the nacleus. The mode in which this 
arrangement of the fluid matter would favour the formation of a 
solid crust is pointed out. In Part a Section III, the piobalde 
law of density of these fiuid strata Is discussed# In Section IV. 
the shape of these strata is investigated, and also that of the 
inner surface of the shell or crust. U is shown indc}>endently of 
the law of density that the least ellipticity of this inner surface 
of the crust cannot be less than the ellipticity of its outer surface. 
A similar result was soon afterwards enunciated by Plana in a 
paper in Aitronemi$che Nuchricktm, In the same section 
the theory of a solid nucleus in the earth originally proposed by 
Poisson, is examined and shown to be incompatible with physical 
laws. 

Owing to the pointed manner in which Sir William Thomson 
invited discussion in a previous number of Nature, I ventured 
to controvert his views as to the rigidity of the earth in a paper 
inserted at p. 2S8, vol. v. of this journal. Never at anytime 
have 1 had even a doubt as to the untenable character of Sir 
"William Thomson’s views regarding the solidity of the eartlc 
In again reiterating this opinion in Nature, vol. ix. p. 103, 
a reference to my paper was .given, in which vol. vii. p. 288, is 
misprinted for vol. v. p. 288. 

In bis address at Glasgow Sir William Thomson, while main- 
taining his opinion as to the earth’s solidity, appears to have 
seen the weakness of some of his former arguments by calling on 
bis bearers (Nature, vol. xiv. p. 428) to erase whtde para- 
graphs of his paper on the Rigidity of the Earth, in the Pkilo^ 
S 0 phtc<il 7rans€Kiiom^ At the same passage of his address he 
refers to a bint from Prof. Newcomb, that viscosity might suffice 
to render precession and nutation, the same as if the earth were 
rigid. ** This,” he says, ** I would not for a moment admit, any 
more than when it w'as Jirsi put forward by Delaunay.” The 
Cmpt^ Rendus of the Academy of Scicnas of Paris for March 6, 
1871, contains a paper in which my priority on this point is 
clearly established. In N Art? re, vol. iii. p. 420, the following 
statement occurs : — Paris Academy of Sciences, March 13. — 
M. Ddiaunay read a declaration stating that he acknowledged 
that Mr, Hennessy had used the same arguments as himself 
againsi Mr. Hopkins* theory relative to the fluidity of the interior 
parts <xf the earth.” 

I am willing to believe that Sir William Thomson had neither 
seen the Ci^mptes Kmdui nor the paragraph in Nature just 
quoted, but it is to be regretted that a presidential address 
should contain an erroneous statement on a point of recent scien- 
tific history, especially when the error could be avoided by a 
glance at the most widely known scientific publications. 

All through the. portion of his address which refers to the 
earth’s structure Sir William Thomson assumes that the views of 
Mr. Hopkins are established and admitted. A reference to sbme 
of the past volumes of this journal alone shows the inadmistb 
bllity of such an assumption. At pp. 45 and 182 of vol, iv. and 
elsewhere Mr. Hopkins* views ate distinctly controverted on 
mechanical, physical, and geological grounds. 

It appears that in the discussion on my psper in the Academy 
of Sciences of Paris, in which some of the most eminent mathe- 
maticians and geologists of France look part, not one of them 
a^pted Mr. Hopkins* '* Discovery of the earth’s solidity.” A« 
far aa i am aware, this **di$corvery ” k not adopted anywhere on 
the ednrinent of Europe. I have studied with as much care and 
attendem as I could give to them, the mathematical and physical 
itseardbea of Mr^ Hopkins and Sir William Thomson relative to 
this subject^ and for luasons already partly hhfalded in this 
journal At vol v. p# aB 8 and vol iv, p. iSa, I cefntbiite to firmly 


adhere to the almost diamd:ricaI1y opposite conclusionB long 
since enunciated in the publications referred to at the outset of 
this communication. HtKRir IlANsiitssy 

Royal College of Sdenee, Dublin 


The Age of the Rocks of Charnwood Forest 

I SEE that in Mr. Woodward’s ‘^Geology of England and 
j Wides,” recently published, the rocks of C&rnwood Forest, in 
Leicestershire, are (with some hesitation) referred to the " Laur- 
entian ” series. Prof. Austed and Dr. HoU being quoted asf 
authorities. The reviewer iu the recent number of die StUurdi ^ , 
Review adopts the same opinion ; at the same time it is proper to 1 
add that Mr. Woodward states in another place (p. 31) that the, 
Cham wood Forest rocks **may be of Cambrian age,” so that the 
reader is left to take his choice. 

For my part 1 confess to being at a loss to understand on what; 
pounds these old rocks can be referred to any other than the; 
Cambrian period. The evidence in any case is small, but what 
there is points to this conclusion. 

In the first place it ought to be remembered that the age of ;| 
these rocks was first indicated by Prof. Sedgwick, whose opinion | 
on such a question should not be disregarded unless on very sub- 1 
stantial grounds. Sedgwick’s opinion of their age was founded | 
almost entirely on lithological grounds, and no one was better I 
qualified lo recognise the representatives of the Welsh Cam- f 
brians, though rising up isolated amongst much new^r format ions 
in the heart of England. Prof. Jukes, in his description of the j 
geo]<igy of Charnwood Forest, appended to Porter’s History,** | 
adopted the same View', in which the officers of the (Geological Sur - 1 
vey, including the present Director-Cieneral, who made a personal I 
examination of the forest rocks, concurred (see “ Geology of the I 
Leicestershire Coal Field,” Mem. Geol Survey, i860). I ami 
not aware that they have changed their views owing to vphat | 
has been since written on the subject. I 

As regards the determination of the age of these rocks, if it is | 
impossible to prove lliem to be of Cambrian age, there are very | 
good grounds lor concluding they are not of ** Laurcnlian ” age, | 
assuming that term to refer to the fundamental gneiss of the north- 1 
west Hfghlands and Isles of Scotland. These rocks consist, | 
according to the description of Murchison, of coarsely crystallinel 
gneiss, full of granite veins. They are everywhere intensely meta-| 
morphosed. Now, this is far from being the case with the| 
Charnwood Forest rocks. Generally they arc no more meta-| 
mo^bosed than are the Cambrian beds of the Longmynd, or^j 
of Lianberis. True “gneiss” is very exceptional, and meta-) 
morphic action is quite local, and is chiefly confined to oncS 
district. Any argument, therefore, drawn from lithological re- 1 ( 
semblance to the rocks of the typical district entirely fails ; and 5 
I cannot admit that the occurrence of rocks (s>enite, &c.) reacm-| 
bling those of the Malvern Hills, is of any force in this quesiioo, 
as it is very far from having been proved that the Malvern Rooks 
are of Lanrentian age. | 

As regards evidence founded on organic remains, it is of thei 
most meagre kind, but whatever the obscure markings on the| 
slates of Ciharnwood may really be, they are certainly not those | 
of eozoon. From whatever aide, therefore, the question is viewed, I 
there appears to be no good ground for departing from the viewf 
regarding the age of these rocks originally adopted by Sedgwick. | 

Edivarp Hull ^ 

Geological Survey Office, Dublin, November 3 ;| 


Mind and Matter I 

Mr. Spalding in his critique on Maudsky’s “ Fhysiolo^ of^l 
Mind” (Nature, vol. xiv, p. 541), while admitting that ^*tbe| 
dependence of consciousness on nervous orgaijiaatlon, seemed, **| 
by the science of nerve physiology, “to lit fairly established,” 
stated that the difficulty of conceiving Atm consciowess stood 
related to the material organism, was a difficulty which had not 
yet been overcome. , . . 

Might not this problem be solved somewhat thus:— It is as 
easy predicate subjectivity (or susceptibility to cons^usness) 
of ie entity called matter, as of another entity calM soul W' 
spirit. It k no more difficult to concejve of matter bring sub- 
jectlvetkan of spirit bring aubj . 

Agrin, metgf oocompatiies matter in oil its forms* and yct| 
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km it i« related to the entity called matter, is lao Icsa my^enous 
ithan how subjectivity may be a property of girer|»y 

moreover may be divid^, Why may not subiectmty ? Energy 
exists in isolated as well as in grouped and combined forms. 
Why may it not be so with subjectivity? Enerjnr j^fete m a 
potential form when opposing forces neutralise each other that 
condition of matter we call rest May J 

potential form when opposite kmds of subjective states t^d to 
wtablish themselves in the same material mass— so consUtutmg 
that condition of matter which we call unconsaousness ? Energy 
is only kinetic or active, that is, only shows ttself in the form 
best realised by vs when one force has of all the others the 
ascendency, or is the expression of their united tendencies. May 
it not be so of subjectivity that it only develops into its active 
and best recognised form when kind of subjective state has 
the ascendency, or is the cxprc sion of the united subjective 
states? Thus, as energy potential is rest, so subjectivity potential 
is unconsciousness. As kinetic energy is motion, so active sub- 
jectivity is consciousness. 

In this way while all matter is subjective or susceptible of 
consciousness, this subjectivity seems to exist in the potential 
form only in all but organisms possessed of a nervous system. 
In the active nerve fibre the subiectivity of matter appears alone 
to be active or conscious, while the complex organisation of the 
nervous systems of the high r animals alone permits of matter 
rising to the powers of mind by harmoniously combining many 
subjective states so as to build them up into perception, under- 
standing, memory, imagination, reason, invention, and judg- 
ment. Wm. S. Duncan 

StaSbrd, November 9 


Meteor 

T OBSERVED from a high point overlooking the Weald, on the 
night of November 6, about the time Mr. Nostro mentions, a 
large meteor falHrom a point a little below the zenith in the 
not them sky. It burst twice, emitting bluish sparks in doing 
so, once shortly before it disappeared, and the second lime on 
its disappearing. Could it have been the same meteor seen 
from different positions ? 

1 could not be positive to a point or two as to its exact mag- 
netic bearing, but I do not think I am far wrong in saying it 
fell almost due north from where I observed it. 

Ckciu H. Si». Percxcval 

Pul borough, November j8 


TI/£ PRESENT STATE OF MATHEMATICAL 
SCIENCE 

A t the meeting of the Mathematical Society on 
November 9, Prof. H. J, S. Smith gave an ad- 
dre$s on this subject, in which he excluded all reference 
to applied mathematics. I shall regard it ” he said, 
a fortunate circumstance if my successor when he, in his 
turn, is looking round for a subject for bis own presidential 
address, should be attracted by a domain on which I must 
myself decline to enten but of which he, better perhaps than 
anyone among us, is fitted to give us a clear and compre- 
hensive view.” ^ He professed to offer only fragmentary 
remarks, hoping that even such fragmentary remarks 
may not be without their use if they serve to remind us 
of the vastness of our science, and yet of its unity ; of its 
unceasing development, rapid at the present time, pro- 
mising to be still more rapid in the immediate future, and 
yet deriving strength and vitality from roots which strike 
far back into the past, so that the organic continuity of 
gigantic growth has been preserved throughout. In 
every science there is a time and place for general con- 
tmplations, as well as time for minute investigations, 
k IT ^ ^ sound philosophy that neither of these 

&haU be negketed in its proper season (* itaque alter- 
nandm sunt istae contemplationes,^ says I.ord Bacon, ♦ ct 
vidissim sutnendae ut inteilectus reddatur simul penetrans 
etciipaxp,** 

Touting upon a charge brought against the Prpaed^ 
of Society that its memoirs ^havc shown and 1 


still continue to show a certain partiality in favour of one 
or two great branches of mathematical science to the com- 
parative nejrlect and possible disparagement of others ” it 
might be rejoined “ with great plausibility that ours is not 
a blamable partiality but a well-grounded j^cfcrence. 
So great (we might contend) have been the triumphs 
achieved in recent times by that combination of the 
newer algebra with the direct contemplation of space 
which constitutes the modem geometry— -so large has 
been the portion of these triumphs, which is due to the 
genius of a few great Xinglish mathematicians — $0 vast 
and so inviting has been the field thus thrown open to 
research, that we do well to press along towards a country 
W'hich has, we might say, been * prospected for us, and 
in which we know beforehand we cannot fail to find 
something that will repay our trouble, rather than adven- 
ture ourselves into regions where, soon after the first step, 
w»e sliould have no beaten tracks to guide us to the lucky 
spots, and in w^hich (at the best) the daily earnings of the 
treasure-seeker are but small, and do not always make a 
great show, even after long years of work. Such regions, 
however, there are in the realm of pure mathematics, and it 
cannot be for the interest of science that they should be 
altogether neglected by the rising generation of English 
mathematicians. I propose, therefore, in the first in- 
stance, to direct your attention to some few of these com- 
paratively neglected spots.'' 

The foremost place is assigned, by Prof. Smith, to the 
Theory of Numbers. “ Of all branches of mathematical 
knowledge this is the most remote from all practical 
application, and yet, perhaps more than any other, it has 
kindled an extraordinary enthusiasm in the minds of the 
greatest mathematicians. We have the examples of 
Fermat, of Euler, of Lagrange, Legendre, of Gauss, 
Cauchy, Jacobi, Lejegne Dirichlet, Eisenstein, without 
mentioning the names of others who have passed away, 
and of some who are still living. But, somehow, the 
practical genius of the English mathematician has in 
general given a difierent direction to his pursuits } and it 
would sometimes seem as if we measured the importance 
of the subject by what we find of it in our best treatises 
of algebra, or as if we accepted the denunciations of 
Auguste Comte, and regarded the votaries of the higher 
arithmetic as reprobate of positive science, as moving in 
a vicious cixxle of metaphysical ideas, and as guilty of a 
great crime against humanity in the pursuit of knowledge 
beyond the limits of the useful. ... I would rather ask 
you to listen to what is recorded of the great master of 
this branch of science.” 

Gauss (we are told by bis biographer) held mathe- 
matics to be the queen of the sciences, and arithmetic to 
be the queen of mathematics— She sometimes con- 
descends to render services to astronomy and other 
natural sciences (so spoke the great astronomer and 
physicist) ; but under all circumstances the first place is 
her due.” A citation was also made from Jacobi's Life of 
Gopel : ** Many of those who have natural vocation for 
pure mathematical contemplation find themselves in the 
first instance attracted by the higher parts of the theory 
of numbers." * 

Three great departments of arithmetic were instanced ; 
The arithmetical theory of homogeneous forms (or quan- 
tics) — It is a memorable fact that some of the greatest 
conceptions of modem algebra had their origin in con- 
nection with arithmetic, and not wdth geometry or even 
with the theory of equations.” In the Disquisitioncs 
Arithmetical” are given for the first time the charac- 
teristic properties of an invariant and a contravariant (for 
ternary quadratic forms). ** But the progress of naodern 
algebra and of modern geometry has far outstripped the 
progress of arithmetic ; and one great problem Which 
arithmeticians have now before them is to endeavour to 
turn to account for their own science the great results 
which have been obtained in the sister sciences. How 
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difficult this problem may prove is, perhaps, best attested 
by .the little advance that has been made towards its so* 
iutioh*" As an example^ the researches of Cayley, 
Bachmann, and Hermtte on the algebraical problem of 
the automoiphies of a i|uadratic form, containin^r any 
number of indeterminates, were alluded to. Omitting 
many other points which were brought out, we can only 
mention the second department of arithmetic, the theory 
of coagTuenceSv In connection with this division, Prof 
Smith mso dwelt in detail upon the subject of complex 
; numbers. ^‘The last part of arithmetical theory to 
which I would wish to direct the attention of some 
the younger mathematicians of this country is the 
determination of the mean values, or the asymptotic 
• values of arithmetical functions. This is a field of 
inquiry which presents enormous difficulties of its own ; 
it IS certainly one in which the investigator will not 
find himself incommoded or crowded out by the number 
of his fellow* workers. ‘ Nemo est fere mathematicorum,’ 
said Euler, in the last century; *qui non magnam 
temporis partem inutiliter consumpserit in investigatione 
oumcrorum primorum ;* but I do not think that (as a 
rule) the mathematicians of the present day have any 
reason to reproach themselves on this score.” The 
speaker then pointed out what had been done in this 
direction since the days of Euler, ** I do not know that 
the great achievements of such men as Tchebychef and 
Riemann can fairly be cited to encourage other and less 
highly gifted inquirers, but at least they may serve to | 
show two things— first, that nature has fixed no im- 
penetrable barrier to the further advancement of mathe- 
matical science in this direction ; and secondly, that the 
boundary of our present knowledge lies so near us that at 
any rate the inquirer has no very long journey to take 
before he finds himself in the unknown land. It is this 
peculiarity, perhaps, which gives such perpetual freshness 
to the higher arithmetic. It is one of the oldest branches 
— perhaps the very oldest branch— of human knowledge, 
but yet its tritest truths lie close to some of its most 
abstruse secrets, I do not know that any more striking 
example of this could be furnished than by the theorem 
of M. Tchebychef. To understand his demonstration 
requires only such algebra and arithmetic as are at the 
command of many a schoolboy ; and the method itself 
might have been invented by a schoolboy with the genius 
of Pascal or of M. Tchebychef” 

Passing on to other branches of analysis, Jacobies me- 
thod of approximation (*^ a natural extension of the 
theory of continued fractions”), Lejeune Dirichlet’s 
researches on complex units and his great generalisation 
of the theory of the Pellian equation, Liouville’s treat- 
ment of irrational quantities, Lambert’s proofs that neither 
w nor IT® nor c are rational with M. Hermite’s extensions, 
who, though he has proved that « is a transcendental 
irrational, declines entering on a similar investigation for 
the numl^r ir, but leaves this to others, adding, Nul ne 
sera plus heureux que moi de leur succ^is, mats, croycr 
m’en, il ne laissera pas que do Icur en cofiter quclques 
efforts” — all came in for a notice- 
Another clasr of questions mentioned were those 
which relate to the transcendental or algebraic cha- 
mtter of developments in the form of infinite series, 
pmducts, or continued fractions. The theorem of Eisen* 
mmn and M. Hermite’s recent investigation of it, lately 
communicated to the Society, are amply suffici^t to 
awaken the expectation of great future discoveries in this 
almost unexplored field of inquiry.” 

Amongst important objects for mathematicians to set 
before tiSun were named the advancement of the integral 
calculus confessedly all important in the applications Of 
matherhatics to physics ”). In this connection the theop^ 
of differehtiat equations and of singular solutions came in 
for a detailed notice, as also did the subjeci; of elliptic 
functions. 


Towards the close of the address, Profc Smith said I 
** 1 am convinced that nothing so hinders the progresi i 
mathematical science in England as the want el advance 
treatises on mathematical subjects. We yield the pain 
to no European nation for the number and excellence t 
our text-books of the second grade; I mean of sue 
text-books as are intended to jijuide the student as far s 
the requirements of our University examinations ii 
honours are concerned. But we want works suitable foi 
the requirements of the student when his examination! 
are over — ^works which will carry him to the frontiers « 
knowledge in certain directions, which will direct him i 
the problems which he ought to select as the objects 
his own researches, and which will free his mind from tl 
narrow views which he is apt to contract while getting u j 
work with a view to passing an examination, or, a littk 
latet in his life, in preparing others for examination. Cat 
we doubt that much of the preference for geometrical anq 
algebraical speculation which we notice among 
younger mathematicians is due to the admirable work^ 
of Dr. Salmon ; and can we also doubt that if other parti|/t 
of mathematical science had been equally fortunate ii| 
finding an expositor, we should observe a wider intercs| 
in, and a juster appreciation of, the progress which half 
been achieved ? ^ 

There are, of course, other works besides those of Prof^\J 
Cayley and Dr. Salmon to which 1 might refer ; there isjJI' 
for example, the work of Boole, on Differential Equa-|; 
tions ; and there are the great historical treatises of 
Todhunter so suggestive of research, and so full of it# 
spirit ; we have also a recent work by the same autho^^ 
on the functions of Laplace, Lam€, and Bessel. But th# 
field is not nearly covered . . . There are at least thre4 
treatises which we sadly need, one on definite integrals^] 
one on the theory of functions in the sense in which tha^ 
phrase is understood by the school of Cauchy and ofi 
Riemann, and one (though he should be a bold manj 
who would undertake the task} on the hyperelliptic andj 
Abelian integreds. ] 

Geometry, and some other subjects, were hardly more 
than mentioned. 

“ Verum hiec ipse equidem spatiis cxclusus iniquts 
Preetereo, atque aliis post memoranda relmquo.” 

^‘In these days, when so much is said of original re- 
search, and of the advancement of scientific knowledge, I 
feel that it is the business of our Society to see that, so far 
as our own country is concerned, mathematical science 
should still be in the vanguard of progress. I should not 
wish to use words which may seem to reach too far, but I 
often find the conviction forced upon me that the increase 
of mathematical knowledge is a necessary condition for 
the advancement of science, and, if so, a no less necessary 
condition for the improvement of mankind. 1 Should 
tremble for the intellectual strength of any nation of men 
whose education was not based on a solid foundation of 
mathematical learning, and whose scientific conceptions, 
or in other words, whose notions of the world and of the 
things in it, were not braced and girt together with a 
strong framework of mathcmaticaf reasoning. It is 
something to know what proof is, and what it is not; and 
where can this be better learned than in a science which 
has never had to take one footstep backward, and which 
is the same at all times and in all places. » , « 1 shall be 
more than satisfied if anything that may have fallen from 
me may induce any one of us to think more highly than 
he has hitherto done of the first and greatest of the 
sciences, and more h<q>efuily of the part which he himieU 
may bear in its advancement” ^ . 

The address^ delivered m the author’s effective style* 
was fmquently applauded by an appwiative group oi 
membm. On die proposal of PmL Caylw it ww 
sdved (irith the authoi^ consent) thni the add^ iOpwAi 

minted to the 
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THE AUETE/AH AECTJtC EXPEElTlOH^ 

TN »ddition to tho po 4 iiU lefewed ta <Mr ^ide of 
* last week^ are several otlicrs tottched m m Ueut , 
Payer’s work, whkh, in view of some of the results of 
Ottr own expedition, it may not be unprofitabje to dwell 
upoiu Iffliwd a cbmparisoti between the observations 
and dedtusttons of so keen and accomplished an observer 
as Payer and those of Capt. Nares’s party, when these 
have bUn fully published, we thinly lead to a dis- 

tinet advance f/mt knowledge of the Arctic basin. And 
here we may be allowed to say that when so experienced 
and cautious an Arctic explorer as Payer expresses a 
decided conviction, as we understand he has done, that 
Capt, Nares acted in the only way possible under the cir- 
ctimstancea, and no expedition could have been better 
conducti^ surely it is a strong proof that our expedition 
was essentially successful. 

The translator in his Preliminary N otice refers to the ice- 
experiences of the Austrian expedition as compared with 
those of the English expedition, and finds in many points a 
striking similarity between them. We have already referred 
to the tedious journey of the T£^€ttkojf party over the piled- 
up kc after they abandoned the ship, when they were able 
to make only nine miles in two months, suggesting in- 
evitably the now well-known and evex-memorable experi- 
ences of Capt Markham and his party. To ail appearance 
this retreat of the Austrians was over a part of the same 
field which held the Tegettfuiff in its grip, and which those 
on board saw in the very process of changing from a level 
floe to mountains of ice, as Payer calls them. It seems 
to be inferred by some that the ice of such enormous 
thickness met with by Markham was the result of the 
freeaing of layer on layer through a long succession of 
years, since the last glacial epoch as it nas been put — 
only of course a violent figure of speech. This notion 
we believe to be open to question. 

** The thickness which ice acquires in the course of a 
winter," Payer says, in his instructive chapter on The 
Frozen Ocean," “ when its formation is not disturbed, is 
about eight feet. In the Gulf of Boothia, Sir John Ross 
found the greatest thickness about the end ot May ; it 
was then 10 feet on the sea and ii feet on the lakes. 
In his winter harbour in Melville Island Parry met with 
ice 7 or yj feet thick ; and Wrangel gives the thickness 
of a floe on the Siberian coast, which had been formed 
in the course of a winter, at 9J feet According to the 
observations of Hayes the ice measured 9 feet 2 inches in 
thickness in Port Foulke. He estimates it, however, by 
implication, far higher in Smith’s Sound : ‘ I have never 
seen,’ he says, ‘an ice-table formed by direct freezing 
which exc^ded the depth of eighteen feet’ The rate at 
which ice is formed decreases as the thickness of the floe 
increases, and it ceases to be formed as soon as the floe 
becomes a non-conductor of the temperature of the air by 
the increase of its mass, or when the driving of the ice- 
tables one over the other, or the enormous and constantly 
accumulating covering of snow places limits to the pene- 
tration of the cold. While therefore the thickness which 
in free formation attains is comparatively small, fields 
of ice from 30 to 40 feet high are met with in the Arctic 
Seks ; but these are the result of the forcing of ke-tables 
one over the othc^ by pressure, and are oesignated by 
the name of ‘old ice,’ which differs from young ice by its 
great^ densit)^ and has a still greater affinity with the 
ice of the glacier when it exhibits coloured veins," 

It evident, then, that the palaeocrystic ice, like 
w Ice in which the was beset, is not the result 

direct fireezing of layer on layer, but to a great extent 
the result of pressure, by which a wide field may be 
woken up, ana the pieces so piled over each other as to 

< * Nsw withlii tht Awjtic Cird«. Wntwitiva ^ the XH«soWrles of 
mp TEptNMfin the Veer* 187^874 ” faliu* PSij«w> one 
of »umcro«* 
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form In^issabte mountains atid vaSeys. Hbw this is 
accomplished may be learned from the Impressive dcsorip- 
tion of Lieut. Payer 

**A dreadful day was the t3th of October—a Sunday 5 
it was decisive of the fate of the expedition: . . * in the 
morning of that day, as we sat at breakfast, our floe burst 
across immediately under the ship. Rushing on deck, 
we discovered that we were surrounded and squeezed by 
the ice ; the after part M the ship was already nipped ana 
pressed, and the rudder, which was the first to encounter 
its assault, shook and yeaned; but as its great weight 
did not admit of its being shipped, we were content to 
lash it firmly. We next sprang on the ice, the tossing 
tremulous motion of which literally filled the air with 
noises as of shrieks and howls, and we quickly got on 
board all the materials which were lying on the fioe, and 
bound the fissures of the ice hastily together by ice- 
anchors and cables, fiUit g them up with snow, in the 
hope that frost would complete our work, though we felt 
that a single heave might shatter our labours. But, just 
as in the risings of a people, the wave of revolt spreads 
on every side, so now the ice uprose against us. Moun- 
tains threateningly reared themselves from out the level 
fields of ice and the low groan which issued from its 
depths grew into a deep rumbling sound, and at last rose 
into a furious bowl as of myriads of voices. Noise and 
confusion reigned supreme, and step by step destruction 
drew nigh in the crashing together of the fields of ice. 
Our fioe was now crashed, and its blocks piled up into 
mountains, drove hither and thither. Here they towered 
fathoms high above the ship, and forced the protecting 
timbers of massive oak, as if in mockery of their purpose, 
against the hull of the vessel ; there masses of ice fell 
down as into an abyss under the ship, to be engulfed in 
the rushing waters, so that the quantity of ice beneath 
the ship was continually increased, and at last it began 
to raise her ^uite above the level of the sea." 

It can easily be imagined that were ice which had been 
subjected to such a process to get jammed permanently 
into any position, it would become a formidable barrier to 
all passage over or beyond it. But the question anses — 
Does such mountainous ice never break up ? Are these 
areas in the Arctic basin eternally covered with such ice, 
or is there a perj>etual movement going on all over the 
Polar region ? 'I'hat the palaeocrystic ice is not a fixture 
in the position in which our expedition found it we 
endeavoured to show in a previous article ; if the 
observations of Hall and his party are to be trusted, 
and we believe they are perfectly reliable, the southern 
latitude of the formidable barrier must change con- 
siderably. That there is an open Polar 8ea we do 
not think there is the least ground for believing. So far 
as we have seen, its only serious advocate is Dr. Hayes, 
one of its surviving “ discoverers,” and it is not to be at 
all wondered at that he should cling fondly to his pet 
theory. It is to be regretted that he did not wait for 
Capt. Narcs’s report, ere he rushed to an attack of the 
conduct and results of the English expedition } he might 
then have spoken more coolly and courteously. At Cape 
Fligely Lieut Payer came upon a large stretch of open 
water which one kss well-informed and with less of a 
scientific training might at once have eagerly taken for 
the border of an open Polar Sea." Not so Lieut Payer, 
who has no faith in such a dream ; he took his open water 
for what it undoubtedly was seen to be on careful inspec- 
tion, a polynia, or water-hole. Here is his opinion on the 
question. After referring to the experiences of previous 
explorers he says : — 

Those propitious ice-years amount, therefore, to no- 
thing more than a greater recession of the outer ice-bamer 
— trifling when compared with the mighty whole— or to an 
increased navigability of certain coast waters, or to a 
ioosening of the inner polar ice-net. In rmote 

Arctic Sea, with its countless ice-fields and floe% and its 
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web laf fine interlacing water^^wn^i, is nothing hot a net 
coD^ltantly in motion ircm local, temstriaL or oosmacal 
causes. All the changes and phenomena of this mighty 
n^work lead us to infer the existence of frozen seas up to 
the Foie itself ; and according to my own experience 


gained ia three expeditkms I omtider 
nsr Bi"* and 90** Rt will mi issmUiedly d^r 

from ih$se whkh have hemi ahtermd smth af Imitd^ gs*? ; 
/ ifdiim raiher to the belief that tlm will mfei^d warti 
inUedd af betkrr 



Koon on l>eceokber iti, 1873 


Hiis is almost prophetic of the results obtained by the 
English exi^dition, and is one more proof of the accu- 
racy of their observations. Still that there are one or 
more IxkUes of open water in the polar basin^ bodies 
whidb are never permanently frozen over seems evident 
from even the comparatively little information we have. 



Icetwrgs «t die Beee of ihe Micldendorf Olader. 


11»e ice seems to be in almost constant motion within the 
basin except jp the immediate vicinity of coasts, and in 
order that this may h^^ there must be open spaces 
somewhere The sduthem edge of the Novaya Zemlya 
vavi^ i«k til* viEttrs bv about loo miles, and 


Hall saw only water and easily penetrable ice where our 
sailors were baffled by the impenetrable ancient ice. 
This simply shows that there is a constant shifting of the 
southern ice border, but that its position and that of what- 
ever open water exists within the basin itself will ever be 
so favourable as to enable a ship to navigate to the Pole 
is to us quite incredible. That the polar ice, like all other 
phenomena, is subject to some laws in its movements, we 
must believe ; what these arc we as yet know not, but that 



Tlw View from Cape Tyrol. ColUiiAon Fiord— Wieow Meiutadt Idmid 


they have some connection with the sun-spot period, is 
most likely. These and other points can only be satis-^ 
fact^y settled by an international ring of Arctic obser^ 
vatories. ■ ■ , ^ ... 

As to the future of the polar question, Payer believea 
that the days of targe expeditions are past, and that unia 
we are ab!# to devise some adrial methbd of itachingor 
crossing the |>t^ ««e% we ought to content mmn$ 
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ecimpktmg our knowle 4 ge 4 i«*> 30717 inches on the 13th* The great deviation in the. 

icover^y and carrying on observations ©n the plan pro- cour^ ol the ice-drift» vhich extended frean November 
poied by Lieut Weyfwrecht- Sfciil that there will be 9, 1072^ to February 2^ 1873, began with this rise 
aitmpts to penetrate faitlwr northwards we Uunk ts vew of the barometer, shift of the wind, and fall 01 the 
likely ; and should any other nation Eug;>«^s the latitude temperature at ^changel. Again, during January, 1873, 
attained by Markham^s party, or even nnd the secret of the mean height of the barometer was 30*027 inches 
the pole itself, the jElnglw nation wul not grudge n the at Archangel ; 29*826 inches at Kem, on the west.ceast, 
honour;'' •BstUooninghaSj'ain'pe thereturn , ^ - _ ' ; ; ; 

of our ^p^ition, been f^<ioentJy advo- 
cated as a means of polar exploration, 
anti it may be iiitcresting to mention that 
more than twenty years ago Parry used 
bdlootts as a means of scattering mes- 
sages while his ship was Irosen up. 

The meteoroh^ical observations of the 
Austrian expedition are likely to be of 
the greatest value when fully published. 

Some data are given in the appendix, and 
a few extracts m the text from Admiral 
von Wiillerstorf-Urbair^s analysis of them. 

The observations made use of by Ad- 
miral V. WiiHerstorf-Urbair are those of 
the winds, including both direction and 
force, and such of the astronomical obser- 
vations as served to 6x the positions of 
the ship while it drifted in the ice from 
Novaya Zemlya to Franz Josef Land. 

The results were published in two charts 
in Petermann^s Mittheilungm in 1S75, 
which show the positions of the ship from 
August 24, 1872, to November 1, 1873, ParlujlU on vhe Coast of Novaya Zemlya. 

and the mean direction of the wind nt the 

same times. They are deeply interesting from the light of the White Sea ; 29*838 inches at Vardo and 29770 
they seem to cast on the air and sea currents over this inches at Allen, both in the extreme north of Norway ; 
portion ©f the Arctic Sea. Speaking generally, during 29*229 inches at Thorshavii, Far6 ; and 29*131 inches at 
the first half of the course, ot from October to the Styklusholm, Iceland. In connection with the remark- 
beginning of February, westerly and southerly winds pre- ably disturbed state of the atmosphere in this arctic and 
vailed and, during the latter half 
easterly and nonheily winds ; these 
winds being, it may be remarked, in 
accordance with the mean distribu- 
tion of atmospheric pressure for the 
di^erent regions and months respec- 
tively. The ice-drift followed ap- 
proximately a similar course, subject 
apparently, however, to deflections 
which may be supposed to be due to 
the coasts of Novaya Zemlya and 
Franz-Josef Land, and to powerful 
ice-drius from the Kara Sea and from 
the sea to eastward of Franz-Josef 
Land. From the investigation so 
far as carried out, it is concluded 
that in the sea lying between Novava 
Zmlya and Franz-Josef Land the 
existence of a sea-current is probable, 
the prevailing winds being also in 
accordance with this supposition, and 
that a great expanse 01 sea to the 
north and ' north r east of Novaya 
Zemlya is also probable. 

We fook forward with much inte- 
rest to the publicatton of the detailed 
account of the meteorological work of 
this expedhion for the dlucidation of 

several Questions, Such aa the remark- Pressure iu the Polar Night. 

able changes in the course of the ice- 

oriftimtheotidof i872andb^inningof iS73,viewedincon- sub-arctic region, as indicated by these figures, it is to be 
nectmn with the weather of Northern Europe at the time, remarked that it was just during this time that the most 
rtmSt Archangel the barometer rose on November 4 to remarkable deviation from the general course of the ice- 
JO '476 inchcSf fell on the, 8th to 29*118 inches, and on the drift look place. On January 2 the course suddenly 
©Uowmg day the temperature rose to 33*^*8 ; immediately changed from a noith-north-westerly direction to a 
this the wind shifted ftom S.W. to N.E., temperature direction almost due east, which was steadily maintained 
&e nt^and the barometer rose to untill February 2, when it again suddenly change 
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tt ft westerly the ship havl^ 

arifled between these dalMftotaSd^ %d to 75"^ to* bait* ^ 

Ko more powerful argnmebl^ we think, could be ad- 
dttoed than these facts for the establishment of ft series 
of Arctic observatories } the infleence of the changltif 
Arctic conditions on the climate of £urope is unmist&k* 
able, and a knowledge of srhat these conditions nxt. andi 
what laws they are subject to, would undoubtedly be of 
groat practieftl i^ue. 

tht cbapt ier ^ the aitrora is very interesting ; it con*^ 
tabs the vftbftMe observations by Lieut Weyprecht, 
which we published in NAttruE, voi. xi., p* 36$, Con- 
trary to the experience of cmr own expedition and others 
in >%h latitudes on the American side, the auroras seen 
by the J>^#//^^wcrc remarkably brilliant No sound 
of any kind was observed to accompany the phenomenon. 

Lteut Payer^s work, though processing to be only a 
popular narratbe of the exj^ition, conuinsi it will be 
seCn, much of great sdentidc interest, and we repeat that 
in the discussion of the results of our own expedition, 
his observations and conclusions will be found of real 
value. 


aC/JR INSECT FOES 

'T'HE receipt of the eighth Annual Report on the 
A noxious, benehcial, and other insects of the State Of 
Missouri, and the conferences on insect destruction in 
connection with the Paris Insect Exhibition recently held, 
bring again prominently forward the question — what are 
we to do to cope with our insect fots ? Mr. Riley, the 
State entomologist for Missouri, in his report, gives 
account of five noxious insects — the Colorado Potato- 
beetle {Doryphora lO^Hneata^ Say), the Canker Worms 
{Palsacfiia i/emata) and {yinisopleryx pometarid)^ the 
gettuS Paleacrita being a new one; the Army Worm 
XjLencania umpuncta, Han.), the Rocky Mountain Locust 
iCalopienus spretus^ Tha), and the Grape Phylloxera. In 
each case an account is given of the estimated amount of 
damage done, and the proposed methods for attacking 
the enemy, as well as the life history, so far as is known, 
of the insect itself. While the damage by Colorado 
Bertie during 1875 usual, owing to the 

excessive wet drowning the broods, and the Army Worm 
rltd comparatively little damage, the devastation caused 
by the locust was unusually heavy. Mr. Riley gives 
separately the accounts of different counties of the State. 

One or two tiuotations will serve to indicate the gravity 
of the question, what is the remedy to be adopted ? For 
example, in the account of Jackson County—** All kinds 
of growing Crops disappeared before the black dead line 
of their advance. . . . With all the crops of wheat, rye, 
o&iSi llax, dover, com, gardens, and pastures consumed 
jn defiance of every human effort to stay the general 
devastation, the fieids being as bare as the public roads, 
die outlook was gloomy beyond description. Many gave 
Up in despair and left the coiinty." So great was the 
destitution that relief meetings were hdki, the story of 
suffering bcii^ that many were reduced to a scanty 
supply of bread. ♦Take again Buchanan County (written 
June 7) i ** The crops wtt all destroyed now, together with 
^madows and pastures.^ Again, Bates County t *^aU cm 
empt and pastures eaten off until they are as bare as m 
midiwiirier.*^ St. Clair County : **The terrible sights of 
tlw? cruel war are now being outdone by the cruellest 
of sights~-starvation.*' And so on with a large proportion 
of the counties* Some counties were so fortunate as 
fo ^cape with small damage. The total loss to the 
State fm tbe year is set down at $15,000,000. A day of 
mpplititjbn m Ato^ with tastingi was oidered 

on June 3 W ^ Governor* Mr, iGiey, however, 
irepudiabsft sdm that this calamity was a iBvtne 
visitation,! and ftom a qpeech he made in the pie- 
tkais “When I euggmtcd Im 


whfiief diat a law shoulld be passed offering a bounty for 
the eg^ the idea was ridiculed, but the peofde see now 
howi^ imeh a course would have been* A^thousand 
dollars appeopriated by the teglslatore for the purpose 
would have been the means of aveniag the present injury ^ 
(n. 93). The accounts given from some States describe 
the air as thick with locusts on the wtog, so that darkness 
as of twilight was produced. We fortunately in England 
do not Sttlrer from the locust, but we may learn a lesson 
as to what is the course considered necessary for coping 
with insect ravages. Nothing short of an Act of Congress 
to enforce the action to be taken seems to be regarded at 
of any real use. Although districts have previously suf* 
feted to the verge of starvation, we find Mr. Riley saying 
(p. 13a), ** It is very evident that if anything can be doiH» 
at all in averting tnis evil, it must be done by national 
means. Ihe advantage of having the matter properl> 
investigated by the national government has been repeat- 
edly urged by many prominent persons in the west best 
competent to judge.*' Societies have recently passed 
resoiurions, the resolutions have led to a memorial, and 
the memorial to the introduction of two bills into Con- 
gress. The one proposed the appointment of a commis- 
sion of three by the Commissioner of Agriculture, who 
are to report on the best means of preventing incursions 
of the locusts. The other proposed that the Secretary of 
the Interior shall appoint a board of three entomologists 
on the nomination of the National Academy of Sciences. 
They were to report on noxious insects ^nerally, and 
**as soon, also, as the information gathered shall enable 
them, the commissioners shall compile practical instruc- 
tions for the suppression of the different insects referred 
to." The amendments to both these bills were finally 
adopted in this form “ That it shall bo the duty of the 
Commissioner of Agriculture to investigate and gather 
information relative to those insects, 8cc. . . . and to make 
public from time to lime such information and practical 
instmetions for the suppression of the different insects." 
This, Mr. Riley remarks, is what people outside the 
senate were in the habit of supposing to be his duty. 
The chief practical suggestion Mr. Riley has to make is 
that State aid should be given for bounties of so many 
cents a bushel for the young insects while hatching. It 
will be some time, however, before we shall know what the 
Commissioner of Agriculture proposes to have done. Dr. 
Leconte, in his address before the American Association 
for the Advancement of Science at Detroit last year, 
urged the need for a law to compel farmers to destroy 
insects on their lands at a particular time. 

Let us now turn to what has been done in France* 
We have already in a note, a lew weeks ago, mentioned 
the way in which it is sought, through the eletnentary 
schools, to spread a knowledge of practical entomology* 
It remains now to refer to the attempts at legislati^. 
As for back as 1732 a law was passed ordering farmers 
and landowners to destroy the caterpillars on their lands 
under a penalty of fifty iivres. This 1732 law was 
renewed by prescriptions in 1777 and 1787. During the 
revolution, fines were abolished and rcwaids for diastruc- 
tion were substituted. It was found this plan was of no 
practical use. In 1796 the law known as that of 26 
ventose, an. iv. was passed. It enacted that the destruc- 
tion of caterpilliars should be effected by the ownem or 
tenants of land, and that if they neglected to do it the 
adjoints were to have it down and recover the expense 
from the negligent owner or tenant The public lands 
were to be done at public cost, and the C^mndssmm du 
Dimdidr$ were to visit the districts to see that 

all b^ cairied out The penally fixed was not foes 
than three normore than ten days labour, in addition to 
repaying tike aepensfts incurred by the employitient of 
workawb. TWf bw», »*de ia 179^18 ftill Ae J«w^ 
Fi*«sei. tbtwA pewMcally it k not pwt in force, “fte 
locai dfioMl wOMt Imad to Jverikte k .tite |M»fta»(«ti<» 
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ctf the duties Itud down for them, those wl» were 
disused to carry them out saw how usd^ it was for one 
difittict to be cleared while adjoi^nin^ districts remained 
as practically breeding grounds for the pcst^ That a 
woraable law is wanted has been sho^ by the at- 
tempts in 1S39, 1849* and 1872, to mtr^uce a bill 
that shaU repeal the oW law and substitute one that 
could be worked. The first two attempts fell thr^gh 

in consequence of dissolutions, theW interfered 

with that of 1851, but the oroposal of 1872 was considered 
in March. 1873, passed a first reading December, 1874. a 
second on January J, 1875 i while ‘l»e amendments were 
under discussion, however, M. Ducuing, the proposer, died. 
Last May a fr^jeidu loi^ based on M. Ducuing*s proposal, 
and somewhat modified in accordance with the discussion 
on the amendments, was introduced by MM. de la 
Sicoti^rre, Grivart, and the Comte de Bouilld They pro- 
pose the law to apply to all harmful insects, the duty of 
destruction being imposed on the landowners and tenants. 
The time of the year to be selected for the destruction is to 
be made known by the prefect who will have scientific 
advice; the maires and commissionaires are to see 
that the law is carried out ; in cases of neglect they are 
to have the work done, and recover the cost from those 
who should have done it Special provisions are made 
for public lands, lands bordering on roads and railways. 
The fines are to range from lo to 25 francs for a first 
offence. The articles that refer to the protection of birds 
that eat insects are not applicable to the wants of England 
as we already have legislation on that Subject. But for 
years the want of some definite action lo cope with “ our 
insect foes” has been over and over again the subject of 
articles, speeches, and letters to the public press. The 
experience of France and America is that farmers must 
be compelled to look to their own interests. The depart- 
ment of practical entomology under the direction of the 
Committee of Council on Education is designed to give 
information regarding England's insect pests, but the 
question remains — How is tlie knowledge to be applied for 
the practical good of the country ? 

In connection with this important subject, the following 
extract from a Memorandum of the Canadian Minister of 
Agriculture, in reference to a despatch of the Secretary 
of State for the Colonics, on the subject of the Colorado 
Beetle is interesting - 

The remedies which necessity has taught on this side 
of the Atlantic are such as to require for their application 
the joint effort of the community at large, kept alive to 
its interests and duties by the authorities, and men of 
devotedness to the common welfare. These remedies are 
(i) Searching for and crushing every potaio-bectle where- 
ever found ; (2) Frequent visits to the potato-fields, and 
searching for the eggs deposited on the under-side of the 
leaves of the potato-vine; and (3) Watching for the 
presence of the larvae on the buds and on the leaves of 
the plant, in order to destroy them by means of Paris 
green, the only substance yet discovered to be effectually 
operative on a large scale for the destruction of the insect 
. in its larva state. By these means, and by these means 
; only, the invaded American States, and the Western part 
of Canada, have been able to secure potato-crops in a 
measure commensurate with the care and energy bestowed, 
j and by similar means only can the invasion be retarded 
^d lessened in' its effects. No measure has been taken 
in Canada, for r^sons given, to prevent the falling or 
, creeping of individual insects on board ships loading in 
Dominion seaports. There is, however, almost a certainty 
f that the environs of Montreal will be invaded next year, 
[and with that prospect in view, general orders maybe 
f given to public officers and mployh of the ports to look 
for and destroy any beetles which might be observed on 
phe wh^e^ on sheds, on packages of goods to be em- 
Iwkedvhx on board ships. A general appeal might also 
ihe ii^aoe to all persons having to deal with the shipping 


for assistance in the execution of such prevendvse mea- 
sures. The undersigned respectfully recommends the 
adoption of such precautions, beyond which he does not 
see that there is anything within the power of the Cana- 
dian Government to do,” 


CARL y ELI NEK 

D r, carl JELINEK was bom at Briinn, in Mora- 
via^ on October 23, 1822. He entered the Uni- 
versity or Vienna in 1839 as a student of law, but soon 
thereafter his attention was turned more exclusively to 
the mathematical and physical sciences. In 1843 h© 
assisted in the work of the Vienna Observatory, and in 
1847 was appointed assistant in the observatoty of Prague. 
It was while assisting in the work of the Vienna Oteer- 
vatory, then under the direction of Kreil, that his interest 
in exact observations in the fields of meteorology and 
magnetism was awakened— an interest deep and strong, 
which soon merged in a life-sacrifice to the furtherance of 
these sciences. 

It is not necessary here to dwell upon his connection 
with the events of 1 848 further than to say that the high 
moral qualities for which he was in after Ufe so remark- 
able were even then conspicuous, and that the knowledge 
he then acquired of men and affairs was an invaluable 
training for the successful discharge of the duties of the 
public offices he afterwards filled. 

His first important contribution to science was a paper 
published in 1850 on the construction of self-registenng 
meteorological instruments, an important department of 
practical science to which he continued to make contri- 
butions down to the last. Indeed the last published 
number of the Journal of the Austrian Meteorological 
Society opens with the last of a series of articles by him 
on this subject He was appointed in 1852 Professor of 
the higher mathematics in the Polytechnic School at 
Prague. Eleven years afterwards, or in 1863, he returned 
to Vienna as successor to Kreil, the first director of the 
Central Institute for Meteorology and Magnetism at 
Vienna, Jn this new sphere his remarkable powers of 
administration and organisation had full scope. The 
inffucnce of this calm, eager, untiring, and dear-sighted 
w'orkcr and administrator was immediately felt A new 
spirit was infused into the machinery of the institute, its 
resources were increased, connections were formed on all 
sides with the similar institutes and societies of other 
countries, and its annual publications were enlarged and 
improved ; and in the course of time not the least im- 
portant change was effected by the erection of new build- 
ings for the Meteorological Institute on the Hohe Warte 
— an open commanding position on the outskirts of 
Vienna — thoroughly equipped with all the instruments 
required for meteorological and magnetical observation 
of the most improved construction, and placed in positions 
which indicate a clear perception of the problems to be 
investigated and the methods by which the observational 
data for their solution might be obtained. 

On June 14, 1864, he was elected*^ corresponding, 
and on August 3, 18^, a full member of the Imperil 
Academy of Sciences at Vienna, in 1864 he became a 
member of the Unterrichtsrath, and from 1870 to 1873 
acted as secretary of the High Schools for technology 
and the schools for industry and commerce, and brought 
to bear on the discharge of these duties the matured 
results of science, a strong will, and an eagerness and 
activity that never flagged, which were productive of the 
best results to the interests of the department he served. 
His public services were recognised when he retired from 
the education department in 4873, by having canferi«d 
on him the tide and rank of Hofrath and the distinction 
of Knight of the order of the Iron Crown. 

It is, however, in meteorology that he appears as an 
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odiriual investigator endowed with an extraordinary capa- 
city for work* In these respecta ineteorolo^ is perhaps 
the sternest of the sciences in exacting from those of its 
votaries who make any permanent contribution to its 
literature not only keen scientific insight, but also courage 
to encounter for years, if need be, the constant drudgery 
of calculations before the end sought can be attained. 

That Dr. Jelihek published scarcely any important work 
on metearolojgy from 1850 to 1865 need excite no surprise 
if we keep in view the great and important works on 
Austrian meteorology which appeared in quick succession 
from his pen between the years 1S65 and 1870, The 
papers here referred to, about ten in number, several being 
really voluminous productions, are all of them rich in 
well-digested tabular matter, which, in relation to the 
subjects discussed, is of the most satisfying character. 
The paper on the five-day mean temperatures at Austrian 
stations from 184810 1863 contains 130 closely-printed 
ouarto pages of tables. Among the subjects discussed in 
these papers are the mean annual and monthly distribu- 
tion of atmospheric pressure and thunderstorms, and the 
annual, monthly, five-day, daily, and hourly distribution 
of temperature over the Austrian Empire ; the tempera- 
ture of Vienna for the ninety years from 1775 to 1864 
thus supplying data calculated to throw light on not a 
few cosmicai questions ; the cold weather which occurs 
in May, and the storms of November and December, 
1866. An important result of this work is that over the 
whole of Austria a closely approximate statement can be 
mven as to how far the temperature as observed at any 
nour of any day of the year is above or below the average. 
In addition to the above, he wrote his admirable and 
Well-known “Anleitung zu Meteorologischer Beobach- 
tungen,” which has already in the present year reached 
its third edition, and in 1866 established and edited, 
jointly with Dr. Hann, the Journal of the Austrian 
Meteorological Society, which is published fortnightly, 
and which, from its liberal and catholic spirit, and the 
position m science it has attained, stands alone among 
meteorological publications. In 1865 he succeeded in 
introducing telegraphic weather reports in Austria. Dr. 
Jelinek was also Secretary of the Meteorological Society 
of Austria, and the important services he rendered in 
connection with the Meteorological Congresses at Lcipsig 
and Vienna are well known. 

Thus the Austrian Meteorological Institute, under Dr. 
JelineVs management, has not merely made observations 
and published results, but it has also discharged the 
functions of a discussing body of a high order. The 
domain of meteorology in which Dr. Jelinek takes the 
highest position is that which is concerned with the dis- 
cussion of averages, taking the tenn in its widest signifi- 
cance. It is here whrre his scientific insight appears to 
the best advantage. We may refer in illustratiori to the 
judicious use he makes of the method of dififerentiation in 
the discussion of such problems as the normal atmo- 
spheric pressure in Austria during the months of the 
year. He does not commit the mistake of taking different 
terms of years for different places, according as observa- 
tions at each phftfh were available, but by the application 
of the method of differentiation he practically takes the 
same terms of months and years for all places. In ^ 
bis writings there is evinced the greatest care to avoid 
giving expression to any view or speculation unless he 
bad taken the trouble of collecting together all available 
information that lay in his power bearing on the point in 

He died, after a lingering illness, on October 19, being 
tlM» pjtoiatHway cut off at the comparatively early age of 
a roan of singuiariy noble and spotless cl>a- 
ever on the sdert, if we may use the expression, to 
discover and recognise real woric wherever it appeared, 
and ever ready to Oder his help to worherii in science, 
even though he could do to only a<the eaiMmse of much 
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personal trouble and fati|rue. His beiveipceace was cha* 
racteristic of the man, being absolutely without ostenta- 
tiou,and his kindly acts ww performed ^ if bJs left 
hand knew not what his right was ' * 

OUR ASTRONOMICAL COLUMN 
Distances of the Stars.--*-Wc shall here endeavour 
to present at one view the most reliable results of investigations 
relating to stellar parallax up to the present time. In making 
the selection parallaxes less than a tenth of a second of arc are 
omitted except in the case of the pokvstar, for which independent 
researches have given values closely approximating to this amount 
In estimating the “ light-years,” we adopt Struve’s determination 
of the time occupied by light in traversing the moan distance of 
the earth from the sun, viz., 8m, 1 7 78s. (According to Leverrier’s 
lost value for the solar parallax, and Clarke’s diameter of the 
earth’s equator, this would assign for the velocity of light, 185,360 
miles per second, at which rate of travelling it would arrive at 
the planet Neptune in 4h. lom., or the breadth of the planetary 
spaces as at present known would be traversed iu less than $4 
hours.) By “light-years” is of course to be understood the 
intcrviil which light would require to pass from the star to the 
earth at the distances respectively assigned. 

The authorities are, for a Centauri, Henderson’s value as cor- 
rected by Peters, and that of Moesta, the mean ; for 61 Cygni, 
Auwer’s mean of his own result and that of Otto Struve ; Lalandc 
21185, Winimcke ; Centauri, Sir Thomas Maclear; m Caasiopea?, 
Otto Struve ; Groombridge 34, Auwers } Copella, Otto Struve ; 
Laknde 21258, Kruger; Oeltzen 17415, Kriigerj a* Draconis, 
Biiinnow ; Sirius, Gyldcn from Maclear’s observations at the 
Cape of Good Hope j a Lyras, Briionaw’s mean ; 70 Ophiuchi, 

■ ; fi Casbiopem, Otto Struve ; Procyon, Auwers ; Groom- 
bridge 1B30, a meanol results of Br unnow, ScblUler, Wichmann, 
and Otto Struve ; and for Polaris, Peters. 


Kame of Star 

Annud 

riist^ce in 

Light- 

and Magnitude. 

Paralkx. 

SoUr Di&t«ttces. 

year». 

a Centauri (X and 4) ... 

o'qaS 

222,300 

3*5 

61 Cygni (54 and 6) ... 

0*553 

373,300 

5*9 

Lalande 21185 ( 74 ) 

0501 

411,700 

fS 

$ Centauri (1) 

0*470 

439, roo 

6*9 

ft Cassiopcaj ($ 4 ) 

0*342 

603,100 

9*5 

Groombridge 34 ( 84 ) ... 

0*307 

671,900 

10*6 

Capdla (r) 

Laiande 21258 ( 84 ) 

0*305 

676,300 

107 

0*271 

761,400 

12*0 

Oeltzen 17415 ( 84 ) 

<T Draconis (5) 

0*247 

0246 

835* Joo 
83^500 

n*2 

Sirius (l) 

0*193 

x,p 69 ,oco 

16*9 

a Lyra; (l) 

a*i8o 

1,146,000 

i8*o 

70 Ophiuchi (44) 

0*162 

1,273.000 

20’ I 

•n Catsiopeje (44 and 7) 

0*154 

1,339*000 

1,677,000 

21^1 

Procyon(i) 

0*123 

26*5 

Groombridge 1830 ( 64 ) 

o*u8 

1.748,000 

27*6 

Polaris (2) 

0091 

2,267,000 

357 


In the third column is given the distance of the star from the 
earth, in mean distances of the earth from the sun, as is usual ; 
it will be seen how greatly the alteration, even of a singleunit in 
the last decimal place of the annual parallax in the preceding 
column, affects these numbers. 

So far as our present knowledge extends, light, travelling at 
upwards of 185,000 miles per second requires 34 yearn to past 
from ibe nearest fixed star? to the earth, and it does not reach us 
from our well-known northern polsr i^star In less than tbirty^five 
years. 

The Total SoiAR Ectmns of 1239 , June 3 , and ia4if, 
Ocimm 6,— Prof. Cdoria has published an important memoir 
on these eclipses, in the Transaciims of the Royal linttltute 6f 
Sciences at Milan, vol. xlli. Pie refers to a note 

xB., p* 167, in whiofa, when on Us ffmt pmpq* 
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d the edipge of 1239, it ymi Ktiggestcd that this pheno- 
Mmtnm might deserve further examittati<m hi eonuection with 
^the eclipse of 1241, which had heeu ahw^^y calculated by 
Hausen. The present memoir contains » carcfixl and com- 
plete discussion of Ac two eclipsesi employing Leverrier^s tables 
for the sun* and Hansen’s lunar tables, except that the last 
f; values for the terms involving the square of the time, given by 
IHansen in ‘^Harlegung der theorettschen Berechnung der in 
IdenMondtafeltt angewandten Stbrungen.” Part 2, are substituted 
I for the values adopted in the tables. The position of the belt 
I of totality in the eclipse of I24i» ha its passage across Germany, 
i is very well defined by the statements of contemporary writers, 

' taken diiefiy from the great work of Pertz, '' Monumenta Ger- 
i manim Histoiica Prof. Schiaparelli had been similarly success- 
ful in laying down the actual track of totality across Italy in the 
: eclipse d 1239, from the Records in Muratori’s collection of 
{ Itadan writers. In both cases totality is assumed to have taken 
I place, when there is distinct mention of stars having appeared, 

'} which is about the only criterion that has value at these distant 
I limes. We shall probably revert to the subject of Prof. 
Celorai’s able memoir. 


j NOTES 

■ Manv geologists who have vi.sited the Philadelphia Exhibition 
and seen the geological collections there have been impressed 
with the importance of liaving as nearly complete a collection as 
' possible on exhibition, of geological specimens, maps, and sec- 
tions, in accordance with a previously arranged plan. The Inter- 
national Exhibition to be held ai Paris in 1878 will furnish 
such an occasion, and it is proposed to invite to that end 
governmental geological surveys, learned societies and private 
individuals thtoughoiiti the world, to send to Paris such collec- 
tions as will make the geological department of that exhibition 
as complete as possible. In order to take advantage of the cul- 
lections which may thus be brought together, it is nioreovci: 
proposed to convoke an International Geological Congress, to 
be held at Paris at some time during the Exhibition of 1878, and 
to make that Congiess an occasion lor considering many disputed 
problems in geology. In accordance with this plan it is proposed 
that the Geological department of the International Exhibition 
of 187S shall embrace t—i. Collections of crystalline rocks, both 
crystalline schists and massive or eruptive rocks, including the 
so-called contact-formations and the results of the local alteration 
of uncrystalline sediments by eruptive masses, a. Collections 
illustrating tlie fauna and the flora of the Palmdzoic and more 
recent periods. 3. Collections of geological maps, and also of 
sections and models, especially such as serve to illustrate the 
laws of mountidn structure. In pursuance of the above plan 
the American Associaiion for the Advancement of Science 
during its annual meeting at Buffalo, appointed a Com- 
mittee to carry out this sdieme, to which were added the 
names of Prof. Huxley, Dr. Otto Torell, and Dr. E. H. von 
Baumhauer. Prof. James Hall was elected chairman, and Dr. T. 
Steriy Hunt, secretary. It was then re^iolvcd to prepare a cir- ! 
cttlar to be printed in English, French, and German, and 
distributed to geologists throughout the world, asking their 
co-operation in this great work of an International Geological 
Exbibitm and an International Geological Congress to be held 
at Paris in ; the precise date of the Congress to be sub- 
sequently hxed. All those interested in this project arc invited 
to communicate with any one of the following members of the 
Committee Prof. T. H, Huxley, London, England ; Dr. Otto 
Aor^l, Stockholm, Sweden ; Dr, E. H, von Baumhaiier, Har- 
lem^ Holland ; Dr, F. Steriy Hunt, Boston, Mass., U.S.A. 

At a tmmt uteeting, of the Literary and Philosophical 
hfauchesten Osbonie Reynolds, in justly 
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animadverting on the large type sensation headings in which 
some newspapers announced what, in their perversity or 
ignorance, they called the ** failure *’of the Arctic expedi- 
tion, showed that in truth the expedition had been one of 
the finest achievements ever accomplished. Looked at boldly, 
it comes to this. Since Hudson’s time, more than 200 years 
ago, Arctic navigators bad succeeded in penetrating about 
sixty or seventy miles of the 540 to be passed before the Pole 
could be reached. Whereas Capt. Nares has, in one year, 
carried the British flag some sixty miles nearer, so that nearly one 
half, and this by far the most difficult half, of the entire results of 
all expeditions since Hudson’s time has been accomplished by 
the last And this is not all. Capt Nares seems to have pur- 
sued the journey to its end, at least by that route ; and in coming 
back can say that he did not leave a single uncertainty behind 
him. So far, therefore, from having been a failure, this has 
been the most successful expedition ever sent out 

It is expected that the French Government will ask our Ad- 
miralty to establish an Arctic department in the Exhibition of 
1878, in which all the relics of English Arctic exploration will 
be collected and exhibited, as well as all the Parliamentary 
papers and publications relating to the subject. 

M. Chevreul was entertained at dinner the other day at the 
Cafe Corazza, in the Palais Poyal, by eighty savanis in celebra- 
tion of the fiftieth anniversary of his profeshors^hip and member- 
ship of the Academy of Sciences. M. Chevreul, now the oldest 
member of the Academy of Sciences, is ninety years old, and 
enjoys perfect health and mental vigour. The most notable 
instances of academical longevity have been P'ontanelle, one of 
the perpetual secrctarieR, who died in 1742, aged close on 100 
years ; M. Biot, who lived ninety-two years, and preserved to 
the end of his days his mental powders; M. Mathieu, who died 
March 5, 1875, was also a nonog#»nanan, and the Annmiredu 
Bureatt^ des LcfngUudes for 1875 was edited by him. He had 
succeeded in 1817 Messier, an astronomer, who was an Acade- 
mician during more than forty years, so that the same seat had 
only two occupants in a whole century. 

A SERIES of lectures is now being given by eminent men of 
science, explanatory of the instruments in the Ix^an Collection of 
Scientific Apparatus at South Kensington. The lectures are 
free, and working men are invited 10 attend. The lectures at 
present arranged for are as follows ; — Saturday, November 25, 
Prof. W. Leith Adams, F.R.S., on ** Extinct Animals,” as re- 
presented by magic lantern slides and specimens in the loan 
colicctUm. Saturday, December 2, J. S. Gardner on “ The Col- 
lection of Fossil Leaves.” Saturday, December 9, J. Norman 
Lockyer, F'.R.S., on *‘The Spectroscopes in the Collection.” 
Saturday, December 16, Prof, Huxley, F.R.S., on ‘‘The Syste- 
matic Teaching of Biology.” The lectures wdll l>e delivered in 
the Lecture Theatre of the South Kensington Museum at eight 
o’clock P.M. 

Prof. Hughes read a paper before thefOmbridge Philo- 
sophical Society last Monday, in which he ciiticised the 
evidence offered to support the view that man existed on 
the ^ earth during or before the glacial period. He first re- 
viewed several of the older cases which had been put forward, 
and tried to show that the evidence was always incomplete, or 
that its trustworthy character disappeared on closer examination. 
Coming to the two more recent and important instances of human 
remains or implements being found beneath glacial beds or in 
beds older than the glacial. Prof. Hughes gave his opinions from 
personal inspection and acquaintance auth the localities. The 
human fibula found under glacial till in Victoria Cave, Settle, 
with »$Ui^us, Rhinocem kpiarhintis, See,, had been 

regard as decisive. Mr. Tiddeman (Nature, vol. xiv. p. 
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506) ♦* Tiie Settle till w undoubtedly of the age of the ice- 

sheet/' Prof. Hughes said that althmjgh the boulder clay 
at the mouth of the cave had got rather underneath 
the brow of the bill, yet Ikom intimate knowledge of the 
physiciU nature and conditions of the district, which he had 
himself mapped, he saw no impossibility in the idea of the 
boulder clay having tumbled from the cliff above during the 
process of wearing back* Very often the upper limestone was 
so dissolved aa to form pockets into which the boulder clay was 
let down, and then when an escarpment was disintegrated, he 
could <|iiite conceive how such a pocket was throwm obliquely 
against the mouth of the cave in post-glacial times. This had 
|)onded back the water that came into the cave, and necessarily 
produced a stratified deposit, in which the remains in question 
were found. With regard to the evidence brought forward by 
Mr, Skertchley, of the occurrence of palaeolithic implements in 
brick earth beneath the chalky boulder-clay at Thetford, near 
Brandon, he had visited the locality, and his opinion was that in 
each case there was a missing link in the proof that the clay 
beneath which the implements were found was identical with 
day at no great distance which was indubitable boulder-clay. 
In fact, there were many indications of the opposite. Local 
conditions in denudation, solution of chalk, formation of the 
valleys, were abundantly present to mask the true state of 
things. The proof in this case was certainly not cogent ; and it 
must be cogent to be accepted. 

Wl are glad to be able to confirm the report which appeared 
in pur columns a short lime ago that the Goldsmiths' Company 
had promised to contribute 1,000/. to the t’hemical Society's 
Research Fund. This sum has now been handed over to the 
society and raises the amount of the fund already received to 
3,050/., a sum which we hope will be still farther largely 
increased. 

In a communication to the St Petersburg Society of Na- 
turalists, Prof. Fr. Schmidt sketches the Tertiary formations on 
the northern shores of the Pacific as follows .‘—The formation 
consists of two stages. The Lower is a continental Miocene 
deposit with coal-seams and numerous plants, the complete de- 
scription of which will soon appear by Dr. Oswald Heer. This 
deposit has a very wide extent, having been found in the middle 
parts of the Amoor basin, on the Sakhalin, in Kamtchatka, Alaska, 
attd on Vancouver Island ; and nearly the same rich flora which 
it contains can be traced as far as the Mackenzie River, Green- 
and Spitzbergen. An immense continent between North- 
east^ Aria and North-western America must thus have existed 
at this epoch, and its flora shows the prevalence of a far warmer 
climate than now, probably like that which the middle parts ot 
the United States now enjoy# The Upper Tertiary stage is a 
marine Pliocene deposit with numerous remains of molluscs, and 
it was observed on the Sakhalin Island (but wanting at the 
same time on the closely-adjacent Siberian continent), in Kamt- 
chatka, on the Aleutian Islands, in Oregon, U.S., and in Cali- 
fomia. Notwithstanding their varied lithological characteristics, 
these deposits contain a remarkably uniform fauna. The number 
of apecies already described by Prof. Schmidt, on the basis of 
large collections made during the last thirty years, is eighty, out 
of which eighteen have no living representatives, six inhabit only 
the Polar Sea and the Northern Atlantic, and the remaining 
flftjr-six still inhabit the Northern Pacific. Out of the eighteen 
extinct forms six were already found in the Tertiary of Oregon 
and CaUtomia, and one of them {Nucuia trffmHi, Girard) will 
probably prove to be the same as the M&ldia, Sow., of the 
English GcfieraUy, during the Piioccnc epoch, the faunas 

of the northern parts of the Pacific and the Atlantic were far 
more alike than no^, and it must be supposed that the connec- 
tion between both bceans through the Polar Sea was for dcser 
than now, a suppdritipn supported also by the close likeness of 


some forms inhabiting the Pacific and the Atlantic shores of 
Northern America. Their dose likeness, whfoh appears ao 
strange when we learn that they do not now inl^bit the Polar 
Se^ h perfectly explained when we find them in a fossil state in 
the Pliocene deposits of the fat north, as was the cafo with the 
enspaia and the PeciHmuhts which w’^ere found 

fossil, the former on tlie Northern Dwinaahd Jemssci, and the 
second on the Kadiak Island. The fossil fauna of the Arctic 
regions thus explains the present distribution of forms. Prof. 
Schmidt expresses the wish that the Pliocette deposits of these 
regions were thoroughly explored as soon as possible. 

At the meeting of October 21 of the Geological Section of the 
St. Petersburg Society of Naturalists, Prof. Friedrich Schmidt 
made an Interesting communication on the Post-Glacial Period 
in Esthonia, Starting from the supposition — which he supports 
in common with Swedish and Finnish geologists— that Esthonia 
was covered during the Glacial period with an ice-sheet which 
concealed it with Scai»dinavia, Finland, Northern Russia, 
reaching probably the southern slope of the Waldai plateau, Profl 
Schmidt proved that after the melting of the ice the country was 
covered with numerous immense laxes. The land was then sub- 
merged by the sea, but only to a small extent, as notwithstanding 
many years* careful researches, formations with marine fossils 
have not been found in luthonia further than 30 kilometres 
distant from the Gulf of Finland, nor on levels higher than 60 
feet above the sea. They are Post-Glacial, containing a fauna 
which, with very few excej^tions, inhabits now the Baltic. After 
the submergence the land rose to its present height, but this 
elevation was probably accomplished during prc-historic times* 
At least, M. Schmidt states, contrary to the assertions of MM. 
Baer, Hofmann, and others as to the present rising of all the 
islands of the Gulf of Finland, there was not in Estlionia evi^ 
dences of the rising of the land during the last four centuries 
which could be accepted as unmistakable. It may be remarked 
that the conclusions of Prof* Schmidt as to the small submer- 
gence of Esthonia, however contradictory of current opinions 
are also supported by the circumstance th.at marine formations 
were not found in Eastern Sweden above a level of 100-120 feet ; 
and that in Finland the traces of marine clays (with Cardium 
tdule and Tellina balthka) totally disappear at a level higher 
than 62 feet. These negative evidences have some wtight, both 
countries having been well explored along some parts of their 
coasts. 

At the meeting of the Literary and Philosophical Society of 
Manchester, on October 17, Mr. Baxeudell drew attention to tire 
paper *‘On the Protection of Buildings from Lightning,*' read 
by Prof. J. Clerk Maxwell at the late meeting of the British 
Association at Glasgow, and stated that the system of protection 
recommended by the professor, and which he appears to have 
regarded as new, was suggested, and its adopt! w strongly advo- 
cated, nearly forty years ago by the late Mr. Sturgeon, whose 
many valuable contributions to electrical and maguetical sciencc- 
seem to have Iwien strangely overlooked by recent invcfitigators 
and writers* The paper in which the system was first described 
was read before the London Electrical Society on March 7, 1B3S, 
and an abstract of it was published in the second volume of the 

Annals of Electricity." There is, however, one important differ- 
ence between the two systems. Mr. Sturgeon considered it ncces- 
fiaty that the copper sheathing or coveting of a protected room 
or powdmr magazine should be well connected with the ground ; 
but Prof. Maxwell is reported to have stated that there would 
be no need of any earth connection. They might even pkc« a 
layer eff asphalte between the copper floor and the ground, so as 
to msttfote the building." It is obvfoiis, however, Mr. Baxen- 
dell states, that if the magarine were struck by lightning, a dis- 
ruptive discharge through tfos la^r of asjj^halte would in all 
probability take place, which might rupture the copper alrCath- 
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lug* iilftd thus ignite the contents of the magnsin^ j bnt hy the 
n^option of Mr. Sturgeon's plan an accitoM: of this kind could 
not occur. 

Her Majesty has commanded that instructions be given to the 
Master of the Mint to prepare a 4 ie :«»d cast a sufficient number 
of medal* commemorative of the Arctic Expedition. These arc 
to be distributed amongst the officers and crews of the 
the and the Pandifra. The Lord Mayor, Sir Thomas 

White, is to give a dinner to the crews of the Alert and Piseor^fery 
at the Mansion House, on the evening of December 5. The 
Lord Mayor intends to invite the officers of the expedition to a 
banquet a few days later, probably December 8. The inhabitants 
of Portsmouth intend to entertain the crews of the Alert, Dis- 
ecfvery, and Pandora at a dinner on the 30th inst. 

Mk, R. J. PRrswEtx has resigned the honorary secretaryship 
of the Photographic Society, 

The Ethnographical Museum of Berlin has lately received 
several valuable additions, vir., the objects acquired by Dr. Lenx 
during the German-African Expedition, They represent tribes 
from the West Coast of Africa hitherlo little known, and consist ol | 
various wooden weapons, domestic implements and musical in.stru« 
inents. Very shortly ihe excellent collections of the celebrated 
African traveller, Dr. Nachtigal, are also to be exhibited at the 
museum. Some of these come from tribes which Dr. Nachtigal ^ 
was the fint European to see. Much inconvenience is felt at the 
museum through want of space, and particularly so with refer- 
ence to some Amen'can curiosities sent for exhibition by Prof 
Bastian. 

St. John's College, Cambridge, offers for cumpeiiiion an 
exhibition of 50/, per annum, for proficiency in Natural Science. 
The examination will commence on Saturday, April 7, and will 
be in chemistry, including practical w'Otk iu the Uboraiory ; 
Physics, viz., Electricity, Heat, and Idght j and in Physiology 
Candidates will also have the option of being examined in 
Geology, Comparative Anatomy, and Botany, provivied they give 
notice of the subjects in which they desire to be examined four 
wcek.s prior to the examination. No candidate will be examined 
in more than three of these six subjects, whereof one at /east must 
be chosen from the former group. It is the wiijh of ilie ma^tcr 
and seniors that excellence in some one department should be 
specially regarded by the candidates. Names should be sent to 
one of the tutors at least fourteen days before the examination. 

A CHAIR of Physical Astronomy has been created in the 
Faculty of Sciences at Lyons. 

Mow rapidly an interest in prehistoric researches is spreading 
among the educated classes in Germany is seen in the progress 
pf the Anthropological Society of Munich. It was constituted 
in 1870 as a branch of the German Anthropological Society, 
founded only three weeks before it. It began with thirty.five 
members and now numbers 300. 

The prt^sent efforts of the German Anthropological Society 
; arc directed toward* the preliminary preparatiotjs for an Authro- 
\ pological and Primitive liistory of Germany ; by means of a terri- 
I lorial diviaion of labour, extremely important data have already , 
I been obtained, Contribntions on particular points are appearing 
y m the Corresponden^latt German Anthropological Society, 
the Arckiv fUr Anikropoh^it, and the Berlin ZdUchnft tia 
^ Meantime, at tjie Anthropological Meeting held 

^ in Munich last year, a plan wM formed by a number of Anthi*o- 
I ^olpgists, in teferenoe to the astonishing richness of the pre- 
I diecoterles in Bavaria, for the advancement of German 

I .^thropology, by the establishment of nn organ for the publi-^ 

i CRtipn of the complete results which have been obtained in refer- 
Bavtfiiju The acoompHsIiment of this scheme has now j 
of a part of the BeUr^e mr j 
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Anihrofalogie und UrgmhkhU Bayems, an organ of the Munich 
Society of Anthropology. This part contains a monograph Oil 
the “ Lake Dwellings in the Wurm See,” by S. v* Schab, w^bo 
has thoroughly explained this prehistoric dwelling*plaoe, and 
collected and arranged the rich finds. The most important of 
the latter are shown in Eeventecn lithographic plates, partly 
coloured, with maps, plans, ^c. 

'Xws. Daily News Alexandria correspondent p.cmls to that paper, 
November 2i, some particulars of the life and work of an African 
explorer who has been quietly doing good service for many years. 
This U Signor Piaggia, who w^nt to Tunis first in 1851 as a 
gardener, and there and in Alexandria saved money for years, 
\vi(h which he went up to Khartoum. From then until now he 
has made several important journeys ; to the country of the 
“Kitkjs,” the territory of the Niam-Niams, where he became a 
grtal favourite, and stayed more than two years, the Bogos terri- 
tory on lire borders of Abyssinia with the Marquis Aiitinori, into 
Cerada, south-east of Lake T/ana, which he explored minutely, 
LaUcriy, alter accompanying Gessi for some distance, he has 
been in the districts of Mro' li and Mtesa, and made a thorough 
exploration of the Lake Caj echii. I'nim all his journeys he has 
brought back large collections of objects of all kinds, which, it 
is believed, are now for sale. 

The Moniteur de VAlgerie states that from November 8 a 
violent sirocco, or wind from the 'desert, was felt in Algeria for 
se\eral <lays. This accounts for the unusual elevation of tem- 
peraHire in Algeria. 

Tuk exhibition of fossils, paintings, plants, and other objects 
ilUbitrativc of the moumain limestone in the Manchester Aqua- 
rium, was closed on Monday, having been open to the public a 
little more than a week. The exhibition has been in every way 
.«:UCCOSsful. 

Fhrtiiej? details received regarding the cyclone of October 
31 prove it to have been one of the most terrible calamities on 
rcc ^rd. .E.-siimates based on official returns from each police 
section put the loss of Ji'‘e in the districts of Backerguuge, Noak- 
holly, and Chittagong at not less than 215,000. Three large 
islands — Dakhin Shahabazpore, Hattiah, and Sundeep — and 
numerous small islands were entirely submerged by the storm 
w^ave, and also the mainland for some five or six miles inland* 
These islands are all situated in or near the estuary of the 
Meglma, a river formed by the confluence of the Ganges and 
Brahmapootra rivers, Up to ii p.m. on the night of the catas- 
trophe there were no signs of danger, but Wore midnight the 
storm wave swept over the iJands to a deptli in places of 20 feet, 
surprising the people in their beds. The country is perfectly 
flat, and, therefore, trees were the only secure range. Almost 
ivcry one perished who failed in reaching trees, A strange fact 
aboul the disaster is that in Dakhm Shahabazpore and Hattiah 
most of the damage was done by the storm wave from the north 
sweeping dowm the Meghna. Several theories, the Times Cal- 
cutta correspondent states, have been start eeffo account for this. 
One is that the cyclone, forming in (he bay, struck the shore 
first near Chittagong, and went north for some distance^ and 
then liinicd southward again. Another is that the wind blew 
Iv'.ck the water-s of the Meghna, which rebounded wdth terrific 
force when the pressure relaxed, A third supposition is that 
there were tw’o parallel storms with a centre of calm between 
them. The first or tbii'd theory seems most probable, a* in 
Sundeep and Chittagong the destruction came from the south. 

Mr. Henry Meiggs, the well-known American railroad con- 
tractor and engineer, whose efforts in connection with the 
estabiishiiMnit of railroads in Peru arc so well known and 
aiJirr^ated, hai recwutly furnished the mwsns to M. Bus, a 
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Finetidi ethnologist* for oerryliig m eotne explorations in ^e 
vicinity of Tiahitaniico* in Bolivia, a jrejgion which abounds in 
0h|ects of archeological interest Mx* Meiggs has arranged that 
a full series of these objeOts i^haU be presented to the U*S. National 
Museum. 

A VALUABLE entomologicsl collection has been presented tO 
the Oxford University Museum by Mrs. Tyiden, the relict of the 
late Rev. W, l^lden, formerly of Balllol College. The colleo* 
lion nnnibers a3,5iS specimens, arranged in cabinets. 

Prof. PaLMIERt, Director of the Observatory on Mount 
Vesuvius, has been made an Italian Senator. 

A DESPATCH received at Rome from Aden, November 19, 
states that the Italian African Expedition has arrived in Shoa. 


The Government Resident at Somerset has telegraphed to the 
Colonial Secretary that Messrs. D*AU>ertis, Hargrave, and 
party have retumed safely from their expedition to the Fly River. 
They a^fcrnded the country a distance of 350 miles above the 
spot reached by the expedition party of last year. They were 
unable to communicate in any way with the natives who were 
very numerous and hostile. 

A SIXTH edition of Prof. Page’s well-known ^‘Advanced 
Text-Book of Geology*’ has been published. The work has 
been enlarged “ to embrace whatever is new and important in the 
science, to afford space for additional illustration, and to com- 
bine, as far as possible, the principles with the deductions of 
geolo^ry.” 

We have on our table the following books ; — Preliminary ** Re- 
port on the Forests of Pegu,” by Sul pice Kurx (Calcutta). ** The 
Aquarium,” J. E. Taylor (Hardwickc and Hogue). “ Spiritualism 
and Anhnal Magnetism,” Dr. Zerfti (Hardwicke and Bogue). 

<* The Theory of Colour,” Dr. W. von Bczold (Trubner). 
**The Art of Retouching,” Burrows and Colton (Marion). 

** Science in Sport made Philosophy in Earnest,” by Robert 
Rotttledge (George Routledge and Sons). The ninth tdition of 
**Kirke’s Physiology,” edited by Morraut Baker (John Murray). 

Between the Danube and the Black Sea,” H. C, Barkley, 
C.E. (John Murray). The fourth edition of Watiklyn’s "* Water 
Analysis” (TiUbner). “ Demonstmtions of Microscopic Ana- 
lysis” Harley and Brown (Longmans). “ Mushrooms and Toad- i 
stools,” Worthington G. Smith (Hardwicke and Boguc). ” Geo- 
logical Oliiicrvations,” Charles Darwin, F.R.S. (Smith, Elder, 
and Co*). “ Lessons in Electricity,” John Tyndall, F.R.S. 

(Longmans). ” Our Birds of Piey,” The Raptorcs of Canada, 
H. G. Vennor (Sampson Low and Co.). 

The additions to the Zoological Society’s Gardens during the 
past week include two Prussian Carp (Carassius vulgaris), Euro- 
pean, presented by I.ord Arthur Russell, F.Z.S. ; a Bubaliue 
Antelope {Alcelaphus buhalinus\ an Addax Antelope i^Addax 
ftiis0*fnacnl(itui) from North Africa, a Buff-breasted Partridge 
{Plili^hys veniralis) from West Africa, four Brazilian Cormo- 
rants {PheUacf (Korax hrasUumis) from Brazil, purchased ; a 
Macaque cyncmolgus) from India, a Chilian 

Sea Eagle {Giramattus at^uia) from South America, deposited ; 
a Hairy*rampcd Agouti {Dasyprocta prymnolopha\ bom in the 
Gardens. . 

SCIENTIFIC SERIALS 


SMftend^rphysikaUsch^kmommkm GmllschaftxuKbni^ 

Fm (iSrSt * a}.—* These parts, among.^t a number of smaller 

pi^a aiSl notes, contain the following more important 
i-Oii the determinations of temperature in the soil at dlBereUt 
depths at the station at Kimigsberg, by Prob 
vations on the genera ot Nefria//da, by C. G. A. 

Prof. Dr. G. Zaddaeh. This paper occupies mote th^ half of 
Part i.-On the ttmperatnre tte inteffi» ofw»fan*l b y 

Dr. Adiw>W«ww»t--p# • 

StUenhaihU, Prof. diBtawit fiwm* 


6f the etigmatic disc of Nuphait htimmi Sm., by the same*---Dn 
the latest investigations imule by M. Ijueaufa on eartl^uakes, 
by O, Tlichler.—On the so-esJled ** Moosbriiche,” sipectally on 
the **Zdhlaubruch,” near Tapiau, by Herr Sdem«r.<--Qii the 
coutm of rivers,” &c., in the North German plains during the 
Diluvial Mriod, by Prof. Berendt-^n one of Ehler’s geome- 
trical problems, by Dr. SaalschUte.*— On the courses eff rivers in 
the pmviuce of Prussia, by Herr Stiemer.— On the Ccdoim^ 
beetle, by Dr. Schiefferdecker.— -On reflectors, by Dr. Berthold. 
— On Gore’s rotating ball, by Herr Member, the artlhctal 
ppduction of colours from the white of eggs, by Dr. Adaiii« 
kiewicz. — ^On Phylloxera, by Dr. Benecke.-*-On the oscillations 
of term fmnd^ by Dr. A. Jentzsch. — New list of Prussian beetles 
(fourth paper), by Dr. Lentz. The author makes the total Of 
different species to the number of 3,216! — On old Prussian 
“ Kjokken Mdddings” at the coast of the ** Frischc Haff,” by 
Prof. Berendt, — On the conception of value in the difeent 
theories of the same, by Adolf Samter.— On the power ef accom- 
modation amongst plants and insects, by Dr. G. Czwaltna.— On an 
erratic block-limestone found near Tilsit, by Dr. Friederici.— On 
salicylic acid, by Prof. Samuel. — Archaeological researches on 
the “ Kurische Nehrung,” by O. Tischler. On an alleged proof 
of the early existence of man in Europe, ^ Dr. Jentzsch, — On 
an unusually large fungus, Agaricus supructicesust by Prof. 
Caspary. — The Appendix contains the report sent by the Society 
to the Provincial Landtag on its geognostical researches in the 

g rovince of Piussia— The parts further contain a memoir of the 
ite Prof. Argelander, of Bonn, by Dr. Luther. 


SOCIETIES AND ACADEMIES 


London 


Mathematical Society, November 9.— Prof. H. J. S. 
Smith, F.K.S., president, in the chair. — Mr. J, W. L, Glaisher 
communicated a note on certain identical differential relations.— 
Mr. Tucker read parts of papers by Mr. Spottiswoode on curves 
having four-point contact with a triply-infinite pencil of curves, 
and by Mr. E. B. Elliott on some classes of multiple definite 
integrals.— In a paper published in the Matbemaiiseke Annaim 
(vol. iii. p. 459) Brill has investigated the case of curves having 
three-point contact with a doubly infinite pencil of curves ; and 
in the same journal (vol, x. p. 221) H. Krey, of Kiel, has applied 
a method, similar to that of Brill, to the next step in the problem 
proposed in Mr. Spottiswoode’s paper. He does not, however, 
appear to have succeeded iu completely eliminating the dif- 
ferentials which occur in the process ; and in that respect his 
solution is incomplete. Some formultfc used in Mr. Spottis- 
woodc’s paper on the contact of curves and surfaces, and in parti- 
cular in that on the sextattc points of a plain curve (PML Trans, ^ 
1S65, p. 657), prove to be directly applicable to the question. 
An application of them to BriU’s problem will be found in a 
paper in the Cemptes Rendus (1876). 


Astronomical Society, November lo.— Mr. Huggins, pre- 
sident, in the chair.— The Astronomer-Royal gave a short 
account of the proceedings of the Royal Observatory duriim the 
recess, describing the lunar and physical observations which had 
been assiduously prosecuted and the state of the calculations for 
his new lunar theory.— A paper by Prof. Langley, of the Allegafyy 
Observatory, Pennsylvania, on the measurcmcnis of the mrect 
effects of sun-spots on terrestrial climates was rewL Prof. Langley 
has made experiments to determine the difference in the amount 
of heat radiated from the centre of a sun-spot and from an equal 
area of penumbra and photosphere. Combining these results with 
the amount of the sun-spot area given as exisung during a period 
of maximum of sun-spot frequency in the tables of Messrs. De la 
Rue, Stewart, and Lcewy, he calculated that the mean terrestrial 
temperature due to solar radiation at a period of sun-spot mtnt« 
mum would be something between three-tenths and one-twenrieth 
of I* C. greater than at a period of sUn-spot moadmum* The 
Astronomer-Royal pointed out that the observations of under* 
ground temperature made at the observatories at Paris, Edifi* 
wrgh, and Greenwich showed differences In the mean annual 
timWratnre of the surface soil which amounted to as much os 
6® P. An examination of the temperatures at different dec^hs 
showed that the differences of surface temperature had thehr 
came In something external to the earth, but he h^ u.n found 
that the differences of mean surface temperature coincided with 
the variarions in the amount of the Engm senai' crop at giVcii 
by the Board of Timde letums or with ^ 0 * s«m-s|x^ 

^ ‘ Mr. De la Rue said that it did oot follow that iBt 
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anount of aohr radiation would, nooewwritjr »aty i®'*'***y ** **•* 
«un «p6t ftreA, for at a period of m«3di»iw» ^un-spot it 
pOftsiMe that the radiatioo from the photosphere ^ight be inerea^ 
to such fui eatettt as wholly to Ouiereiice wus^by 

tlwdecKiiaemtheapparentawarf^P^^ Heftir^ 

Minarfced that the wmbew given te h« paper. « conjunction 
with Mearfc BaKoar Stewart «m»t »«« no\ , 1 * 

relied uoon. as some serious errors had been discovered which 
he was now endeavourine: to put straight by a re-investigation 
of the whole subject.— Mr. Penrose read a paper entitled “ An 
Endeavonr to simplify the Method of making the Correction for 
the Spheroidal Figure of the Earth in Lunar Observations, and 
particularly with Keference to its Effect upon the Lunar Dis- 
tance/*— Mr. Christie described some observations which 
he bad made with a polarising photometer upon the relative 
brightness of different parts of the disc of Venus. He had 
ibund that ivhen the disc of Venus was gibbous, the last part of 
the disc to disappear, as its brightness was decreased by rotating 
his photometer, was a sausage-shaped patch, the convex edge of 
w^ch was found to be distinctly within the limb of the planet. 
He thought that his observations suimorted Mr. Brett’s theory 
as to specula leffection from the surface of Venus. 

Linnean Society, November 2.— Prof. Allman, president, 
in the ^ir.— In exhibiting a live specimen of the Norwegian 
Lemming, the survivor of seven at starting, Mr. Duppa Crotch 
called attention to charts he had made showing the nature of the 
ground traversed in two instances in which he himself had wit- 
nessed die westerly migration of this singular little rodent. — Mr. 
G. Benlham, vice-president, read a paper on the distribution of the 
Monocotyledonons order into primary groups, more especially in 
reference to the Australian flora, with notes on some points 
of terminology. — Dr. Francis Day drew attention to cxaini- 
nations he had made on some Irish sticklelxicks {Gasterostei). 
These had led him to doubt the conclusions arrived by M. 
Sauv^e {Nouv, Archiv* d» Afus,, 1874), as to the propriet;^ of 
dividing the family into subgenera and some seventeen species. 
Dr. Day has noticed such abnormal variations in the presence 
and absence of ventral fin and spines in specimens of the three- 
spined and ten-spined sticklebacks as cause him to believe these 
append^cs to be a very imperfect diagnostic and specific charac- 
ter. Nay more, as certain other Acanthopterygians have been 
generically divided by such features, it is questionable whether 
iWther observations m^ lead to considerable necessary revision of 
the families. He is of opinion, moreover, that the spinal arma- 
ture of at least the Casterosiei has an increment in the ratio of 
their proximity and access to a maritime habitat. — Mr. H. W. 
Bates communicated a paper by Mr. D. Sharp on the respiratory 
function of the Carnivorous Water Beetles {DyHscidt^), Experi- 
ments made by the author on numerous species show that there are 
wide differences in the length of time they spend submerged and 
on the surface for breathing exposure. For example, the Pehbius 
litrmanni remains under water in a ratio of 375 to i of air expo- 
sure; whereas D)iiscus marginalise a more highly developed 
form, has a corresponding ratio of about 1 2 to i. Most specimens 
of the group are more active by night than by day. The 
jp. IJtrmanni and Hydrirvaius cfypmTis he regards as much 
less developed, and adapted for moving through the water than 
our indigenous water-beetles ; and therefore, along with the 
American Amphtsoa, appear to him to represent the most rudi- 
mentary and primitive ot existing forms of the Bytiscidm.— Prof. 
Dickie gave a supplemental notice of Marine Algm obtained in 
tkt CAailmger Expedition. Of some fifty species one only is 
new.— A description of Thaumaniis pstudaliris and Amesia pexi-^ 
fascia, two hew Lepidopterems forms from Malacca, by Mr. A. 
Butler, ^s taken as read. — The same author also had a com- 
munication on thej^enus Muptyehsa, a revision, with the addition 
Of twelve new species being made ; a case of these butterflies was 
mchtbited in illoatration of his paper.— A second communication, 
by Mr. D* Sharp, refened to new species of beetles {Scaralmida) 
fwm Central America ; these had been captured by Mr. Belt, 
chiefly in the neighbourhood of Chuntales. — Mr. A. Peckover 
and made a few remarks on two skins of the young of 
the Madagascar insectlvore, Jfmicenteics niiirucps, Giinth., and 
W a series of insects from the same iidand, collected by Mr. A: 
AWtgdon, near Antananarlva— Mr. E. D. Crespigny showed a 
m^imen of the Umbelliferoas plant, Thrdylwm maximum, L., 
pmiiMd near Tilbury Fort, a locality where it had disappeared 
mr a hoasidemble length of time. 

f^emdeal Soeiely, November id— Profi Abel, 

in paper on barwood, by the late Prof, j 


Andermn, was read by the Secretary, describing the method of 
preparing haphum from it, and also some of the educts obtained 

the action of various reagents. — The second commuhication 
was on the alkaloids of the aconites, Part I. on the crystallisable 
alk^oids contained in Aconitum napdlus, by Dr. C. R, A. 
Wright. The author finds that the alkaloids from A, ferox, 
which he calls pseudankodne, C,fiH49NOij, differs both in 
properties and in composition from aconitine, Cj,3H48NOi,, Ibe 
crystalline alkaloid of A* napeUa, In one instauce, however, he 
obtained from the root of the latter a perfectly distinct bitter 
ciystalline alkaloid, picrotonimU, possessing scarcely any toxic 
power ; whether this is an alteration product of aconitine or not 
remains at present undetermined.— 'Mr. G. S. Johnson tiicn read 
a paper on potassium triiodide, a crystalline compound obtained 
on saturating a saturated solution of potossic iodide with iodine, 
and slowly evaporating the solution over sulphuric acid. It 
forms prismatic or tabular crystals having an appearance very 
similar to that of iodine.-— The last communication was by Mr. 
T. S. D. Humpidge, on the coal-gas of the metropolis. He 
has carefully analysed and determined the illuminating power of 
different samples, and comes to the conclusion that the gas at 
present supplied is but little if any better than it was twentyr 
five years ago, the actual increase in illuminatiug power being 
due to the use of improved burners. 

Physical Society, Nov. 4. — Prof. G. C. Foster, president, 
in the chair. — The following candidates were elected members of 
the society : — Warren de I-a Rue, D.C.L., F.l<.S.,aud W. IL 
Preece. — Dr. Guthrie read two letters which he had received 
from Dr, Forel, in continuation of a communication which he 
made to the Society on May 27 last, in reference to the ** Seiches ” 
or periodic oscillations which take place in the Swiss lakes, and 
on which he has recently made an elaborate series of obsei^'a- 
tions. Since his communication he has found in a pamphlet by 
Dr. J. R. Merian, published in 1828, a formula which is strictly 
applicable to the phenomena under consideration. If / be the 
duration of half an oscillation, h tlie depth of the lake, and / its 

) 4. 

length, / a / — < ; > Considering that pro- 

^ \r-‘' ■') 

bably Uiis formula will be applicable to lakes of irregular depth 
if h be the mean depth, he has applied it to several lakes, and 
the following are some of his results. In the case of transverse 
seiches on Lake Leman, the formula gives 216 metres as a mean 
depth, and 334 metres is the greatest known depth. With a 
longitudinal oscillation, the mean depth is found to be 130 
metres. In the case of Lake Walleustadf, the formula having 
shown the mean depth to be somewhat greater than the 
generally accepted fp-eatest depth, Prof. Forel took a 
number of fresn soundings, and found a great basin of com- 
paratively even bottom and of such a depth as to render 
probable the mean depth given by the formula.— Mr. O. 
J. Lodge suggested that the formula would l>e rendered more 
simple byjtsing the hyperbolic function. It would then become 

J* 




Mr. Lodge also indicated the curve 

which this equation represents. — Dr. Stone exhibited some dif- 
fraction gratings on glass and metal, ruled for him by Mr. W. 
Clark, of Windsor Terrace, Lower Norwood. The majority 
of them were close spirals about 1,000 to the inch, which, when 
held between the eye and a distant lime-light, exhibited circular 
spectra of great brilliancy. The slight difference between the 
spiral and true circles appeared to exercise np^ appreciable effect 
on the resulL The metal gratings were of linear form, 1,000 
lines to the inch, intended use by refiection in a spectroscope. 
The spectra thus obtained were of much greater brilliancy than 
those ordinarily obtained by refraction, and presented obvious 
advantages for examining tne ultra-violet rays. He explained 
the mechanical difficulties which had been surmounted in 
their manufacture together with the manner In which the 
diamond cutters are prepared. The metals hitherto employed, 
namely, cast-steel and German silver, are objectionable, and 
Dr. Stone proposes, on the suggestion of Prof, MclfCod, 
to employ speculum metal, and will report the result of 
the experiments more fully at a subsequent meeting.— Dr. 
Guthrie then briefly described some expernnexita which he w 
made to determine the effect of a crystalloid on a colloid when 
in the presence of water. Mr. GnJiam, In his clastu^I re» 
ftn it hety Bumerouf experimenti with a salt on one nde «f 
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ft coUokI membrftne and water on the other» snd Dr. Guthrie 
thought it might be well to ^etenhine what action, if any, takes 

§ ]ftce when a salt is added to a soitttiott of a colloid such as sue« 
'wo or three lumps of rock salt werh added to a jelly of else, 
and the whole hermetically sealed in a glass tube. The colloid 
parted with its water readily, a saturated solution of the salt was 
obtdned, and the siae became perfectly white and opaque, 
having undergone a structural change* Experiments were also 
made employum a more hygrometric salt, such as chliu-idc of 
calcium, «^Mr. W. C Roberts pointed out that a jelly containiog 
5 per cent of silicic acid readily parts with water to sulphuric 
acid, and dries into a hard glass like hydrate of silica. He asked 
wiiether dxis might be considered as analogous to the action of 
salt on size, or whether the strong aHinity between the acid and 
water removed it to another class of action. Dr. Guthrie thought 
it might be possible to establish the existence of a point at which 
the jelly did not give up its water to the hygrometric substance. 
He also pointed out the analogy between a jelly and a mass of 
small bags filled with Ikiuid. 

Birtomological Society, Kovember i.— Prof, Westa^ood, 
president, in the chair. — Mr. F. Smith exhibited some remark- 
able specimens of thorns from Natal and Brazil, which had been I 
taken pcrasession of by certain species of Crypt&cerida for the 
constroction of their nests. Some of the thorns were as much as 
3 inch^ in length. — Prof. Westwood mentioned an instance of 
the hairs of a larva of iMStc^ampa ruH having caused consider* 
able irritation of the skin, and thal the irritation w^as complained 
of by his correspondent for a week afterwards. — The Professor 
exhibited a singular Coleopterous larva from Zanzil^ar, of a il^t* | 
tened, ovate form and a steel-blue colour, witli two points at the 
extremity of the body, and with long, ckvate antennae. The 
head bore some resemblance to that of the dipterous genus 
Di&psis, He also exhibited a sj)ecimen of the butterfly, Ihspt'ria 
sylvanus^ received from the Kev. Mr. Higgins, of Liverpool, 
having the poUinaria, apparently of an Orchid, attached to the 
base of the tongue. Also an Orchid bulb purchased by Mr. 
Hewitson with a collection of roots from Ecuador, W'ltich \vas 
found to contain nine living specimens ol cockroAches, compti ing 
six different species, viz., Blatta orimtalu^ Americana^ cinema 
AfadenXt and two others unknown to him, some bciug of con- 
sidt rable size. — Mr. Dunning read a ** Note on in 

wliich he remarked on liter Ritscma’s Second Supplement to 
his Histoikai Review of the genus, publish al in the '/hjrnactmn 
of the Entomological Society of the Netherlands, in \\hich that 
author tried to pjove that two distinct species existed, of which 
one {A, Oliv. = /f. Ganwnm^ Cun. ) has a female with 

rudimentary wings, and the other (A. iatipennis, Moschl. a= 
Zandt Hansoniy Ste.), has a female with normally developed 
wings ; whereas, Mr. Dunning argued that the facts, as stated 
by Hccr Ritsema, did not in any way prove the duality, but 
were quite consistent wnth the unit) of the species. 

Institution of Civil ICngineers, November 14. — Mr. 
George Robert btephemon, president, in t)ie chair. — The paper 
read was on the Japan lights, by Mr. K. H. Brunion. 


Paris 

Academy of Sciences, November 13,— Vice-Admiral Paris 
m the chair.— The following papers were read Theorems rela- 
tive to systems of three segments making a constant length, by 
M. Cbasles.— Note on the recent progress of phylloxera in the 
departments of the two Charentes, by M. Bouilland. — Continua- 
tion of observatiors of eclipses of Jupiter^s satellites at the Obser- 
vatory of Toulouse, by M» Txsserand. I* or eclipses of the first 
s&tellxte littk seewad to be gained by using larger instruments ; 
for those of the second and third the dilTettnce was greater.— -M. 
Milne* Edwards presented the first part of tome xii. of his work 
on comparative physiology and anatomy of men and animals. It 
treats of audition and sight —Report on a memoir of M . FouqU^ 
“ Miiieralogical and gemogical researches on the lavas and dykes 
0/ Thera " {iUnd of Santorin group). These lavas contain two, 
ai^d often three triclmic felspars (some say volcanic rocks never 
eontaln more than one) ; albite predomiiutcs among the small 
crystals ■$ Ihbradarite or anorthite among the large, lliese anor* 
tMto lavas (hitherto thought exceptional) form forty-one of the 
dykes of tShera. Fouqu^ shows, from experiments, that a 
lava ftsed iSid euddenly cooled is quite as crystailme as when it 
has iihwjy j crystals are formed befpte ejection from 

the growl- tmmy to M. Tschermak, who would diimnate 
from rh^ of mineralogical species all trlcHnk fi^ars 

except M. Fouqud shows rcasmi fair retails 


ing oligodase and lahradorite. Tridymite, a variety of crystal- 
iisfd sBicon, is found in the lavas In form of thin hexagonal 
imljricated plates ; M. Fouqud regards it ai a postetior fo^tion 
to the other elements, and as having arisen at a high temperature 
under tlie influence of imprisoned droplets of water, when the 
surtmmding rojk was liquid or viscous. The rc|>ort at^ks higl^ 
of the value c8f this memoir.— Researches on the brachktod»ome 
of a heavy ^dy, with regard to passive resistances, by M. Haton 
de U Gottpilliire. — On the characteristics of systems of conics 
and surfaces of the second order, by At Halphen. — H. Francois 
recommended, against phylloxera, the vitriolic water from the 
mines of pyrites of Sainoel.— Observatioas relative to the general 
theory of trombes, by M. Virlet d^Aoust. He describes some 
dust whirlwinds observed on the Mexican plateaux.— Detemilnaf 
tion, by the method of analytic correspondence, of the envelope- 
surface of a surface whose equation contains n paramelres con- 
nected to,:^ethcr only by ««-a relations, by M. Saltel.— Influence 
of lemperature on magnetisation, by M. Gaugain. The value of 
the temporary variation varies considerably from one bar to 
another. To determine the influence of temperature this should 
be kept invariable throughout an experiment ; the author de- 
scribes how he accomplished this. With a bar susceptible of 
considerable temporary variation, the magnetism developed at 
300** is weaker than at ordinary temperature, but in the opposite 
case it is stronger. — On the hydrates of sulpliate of copper, by 
M. Magnier de la Source, — Onmargaric chloride and its deriva- 
tives, by M, Villiers.— Researches on quercite, by M. Prunier. 
He considers quercite to form a transition between the fatty 
scries and the aromatic series, — On angelic acid, by M. Demar- 
^ay. lie verifies bis former experimental results against some 
contradiction of them by M. Fittig in the Berlin Chemical 
Society. — Physiological experiments on the functions of the 
nervous system of Echinida, by M. Fredericq. The co'ds 
described as the nervous system are the means by which 
harmony of movements is established. Facts seem also to 
favour the existence of a nervous plexus situated in the 
thickness of the external tegument.— On the mobile state 
of Padophrya jixa^ by M. Maupas. This, he says, Imr.ily 
merits its name j it is more mobile and vagai»ond than known 
Acinetinians, and is an intermediate type l>ctwet’:n suctorial infu- 
soria and ciliated infusoria, properly so called. He describes in 
detail the changes which take place in il during Us mobile pcriol. 
— On the existence of aspanigine in sweet almonds, by AL 
Portes.— On the influence of leaves and floral branches on the 
nature and quantity of sugar contained in the scape of agave, by 
M. Bailarid. Both leaves and flowers have an incontestable r 6 U 
in (lie formation of sugar. — On a meteoric iron very rich in nickel, 
found in the province of Santa Cathorina (Brazil), by MM. Guignet 
and Ozorio* dc Almeida ; iron 64 per cent, nickel 36. It ap- 
pears to belong to the terrestrial rocks. M. Daubrt^e remarked 
that a careful examination of all that region was very desirable. 
— Chemical composition of the water of the Bay of Rio de 
Janeiro, by MM. Guignet and Teller, It contains considerable 
quantities of silica and alumina (9*5 and 7*5 gr, respectively, per 
cubic metre). This is from decomposition of the gneiss and 
granite rocks under friction of the water. 
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FERRIER ON THE BRAIN 
The Functions of the Brain* By David Ferrier, M.p., 
F,R.S* With numerous Illustrations. (London : Smith, 
Elder, and Co., 1876.) 

S INCE it is certain that tlie movement of a limb may 
be occasioned by an idea, an emotion, or a sen- 
sation, and also by the reflex of an external stimulation ; 
since, moreover, it is certain that such a movement may 
be arrested by an idea or emotion ; and since there is 
good ground for the hypothesis that the cerebral hemi- 
spheres are, if not the sole agents, at any rate indis- 
pensable accessories in the production of ideas and 
emotions, we have every right to conclude that the 
hemispheres play a part in the nornial production of 
many movements ; and that ideas and cerebral processes 
are the subjective and objective asjiects of one and the 
same eflfcct. But experiment proves that many, if not 
all, these movements can be ex'ceuted in the absence of 
the hemispheres, thercfoie the hemispheres arc not indis- 
pensable but accessory factors. This leads to the question, 
What part do they play ? And this again to the questions, 
Are all cerebral processes or only some of them, ideas 
emotions, and sensations, the others being simply mole- 
cular movements which propagate their excitation to cen- 
tres of muscular innervation ? 

I understand the HiUig-Ferrier view to be this t One 
set of cerebral processes, having their centres or tenninal 
stations in a limited region of the cortex, are sensational, 
emotional, and ideal ; another set, having also all their 
centres or terminal stations in a limited region of the 
cortex, arc motor. I am not quite sure that this repre- 
sentation is exact, for in both writers there is absence of 
explicit definition. But this much at least may be taken 
as exact, that they profess to have discovered limited areas 
of sensory and motor stimulation, and within these areas 
limited spots for particular sensations and particular 
movements. The interpretation must, of course, rest on 
a basis of fact, yet the facts observed may be accepted 
without forcing acceptance of the interpretation. There 
is general agreement on the facts with great want of 
agreement as to the conclusions. I have already suggested 
that the discoveries of Hitzig and Terrier ate of great im- 
portance ; but only as finger-posts for anatomists seeking 
the pathways of stimulation, not as inductive stations for 
deductive inferences. All we can say at present is that 
electrical stimulation of certain spots is followed by cer- 
tain movements ; but how the stimulation reaches the 
motor nerves is as dark as before. 

Thus far, ^erefore, the part played by the cerebral pro- 
cess is only recognisable as an invitation; it certainly 
does not effect the movements, it only incites the motor 
organs. And thus far it i$ on a level with peripheral 
incitations, such as the incitation of laughter by tickling 
the sole of the foot ; or of vomiting by tickling the fauces. 
Laughter is a function of a complex apparatus, and this 
appar^^tus maybe stimulated in very different ways from 
di%rent staTting*^poinls— an idea, a sight, or a touch. 
Vomiting, again, follows foom a blow on the head, acidity 
m the stomach, a disguidng sight, a smell, or a tickling 


of the throat No one considers the sole of the foot and 
the fauces to be centres or terminal stations for the func- 
tions of laughter and vomiting. Why, then, when we see 
movements of the limbs, the eyes, or the tail following 
stimulation of the cerebral cortex, are we to conclude these 
movements to have their centres in the cortex ? The foot 
I may be removed or the sole rendered insensible, yet 
' still laughter will be stimulated by ideas, sights, &c., as 
before. In like manner the spot of the cerebral cortex 
may be removed or destroyed, yet still the limbs will move 
as before. Nay, not only the cortical spots, but the whole 
hemisphere may be removed, and still the limbs will move 
as before. 

For anatomical purposes we make a wide distinction 
between grey matter and white, and a still widdr distinc- 
tion between central and peripheral nerve- substance. 
Physiologically such distinctions are, I conceive, erro- 
neous, the whole nervous system being one. But the 
distinction between a centre-—/.^., a place \to which 
stimulations arc carried, and from which motor impulses 
issue — and a peripheral region where stimulations begin 
or end-is both a physiological and an anatomical 
division usefully maintained. According to this defini- 
tion of a centre, we may doubt whether the cortex of 
tiie cerebrum has any claim to be called a centre, or 
group of centres, whether ^ in fact^ it is not a peripheral 
nx^n, the processes of stimulation in it being of the same 
order as the ptocesseses of stimulation in the skin, or 
mucous membranes, />., simply those of peripheral in- 
citation. 

This is the paradox to which allusion was made at the 
close of my former article. As it would occupy too much 
space for development here, and as 1 have worked it out 
in a volume now at press, I merely suggest it for specu- 
lative readers, and pass on to Dr. Ferrieris book. 

First as to his facts. It has been urged against his 
localisations that he has employed a too powerful current. 
On this subject I have no right to an opinion, but incline 
to accept his reply as satisfactory ; though one must not 
overlook the fact remarked by Carville and Duret, that 
very ^different movements may be occasioned by the 
stimulation of one and the same spot according to inten- 
sity of the current — a fact analogous to what is observed 
in stimulations of the skin. It has been urged by Hiuig, 
and also by Braun (kxkhard's Beitriige,^' vii., 133, 137), 
that in Dr. FerricFs experiments the same movements 
follow stimulation of different spots, even when these 
spots arc situated in the different regions recognised as 
excitable and non-excitable. The objection is not only 
triumphantly answered by Dr. Ferrie^ybut is answered 
by the introduction of an idea which is of great signifi- 
cance : — *‘The mere fact,^^ he says, *^that movements 
result from stimulation of a given part of the hemisphere 
docs not necessarily imply that the same is a motor 
centre in the proper sense of the term. It will afterwards 
be shown that the movements winch result from stimula- 
tion of the regions in question are expressive of sensation, 
and that the character of the movements furnishes an im- 
portant index to the nature of the sensation ” (p. 147 ; 
compare also p. 163), 

As an answer to his critics this seems conclusive. But 
does it not throw a serious difficulty in the way of his 
hypothesis ? If, as he luminously suggests elsewhere. 
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sensations accompanying tmiscalar action being i«- 
peatedi as often as the muscular action itself^ the organic 
nexus between the motor and tactile centres becomes so 
welded^ that this sensori*motor cohesion enters like a 
compound chemical radical as a simple factor into every 
association which motor centres can form with other 
motor centres and with sensory centres in general ** (p* 
268) ; then surely this, while it satisfactorily accounts for 
the motions following excitation of sensory regions, leaves 
unexplained the facts of other such excitations being 
followed by motions (comp. p. 231), and raises the question 
whether all motions are not due to sensory excitation ? 
On the first point let us ask why the optic thalami — said 
by him to be sensory centres — do not respond by motor 
manifestations when stimulated? He regards this 
sufficient of itself to dispose at once of the views of those 
who would attribute motor functions to these ganglia. 
The fact that lesions of the optic thalami cause paralysis 
of motion proves nothing regarding the real functional 
significance of these ganglia ” (p. 239). Agreed ; but then 
why does he not equally conclude that absence of paral) sis 
of motion, when the corpora striata are destroyed, dis- 
proves the motor function he assigns to these ganglm, 
especially since direct stimulation of these ganglia does 
not produce motions ? 

Then, again, if sensorial excitations produce move- 
ments by playing upon the motor centres, why not adopt 
the view which regards all cerebral excitation as sen- 
sorial ? The hypothesis of motor centres in the cortex 
would thus be resolved into the fact that particular sen- 
sations excite particular movements ; and the localisation 
of spots on the cortex would be no more than analogous 
localisations on the skin— the sensation excited by tickling 
the sole of the foot, causing different movements from those 
caused by the same stimulus applied to the heel or instep. 

Dr. Fcrrier has explicitly declared that there is no 
reason to suppose that one part of the brain is excitable 
and another not* The question is how the stimulation 
manifests itself'’ (p. 1 30). This is in accordance with what 
I have maintained, namely, that neural processes arc 
uniform in character, the diversity of their results— sen- 
sation, motion, or secretion— depending on anatomical 
connections. In itself^ a neural process is no more a 
s^sation than it is a secretion. To determine a motor 
centre, therefore, we must look beyond the cortex, and 
detect its anatomical relations to the motor-apparatus. 
Bo Dr. Ferrier's experiments prove that the area of the | 
cortex, assigned by him as the motor area, has such ana- 
tomical relations to the motor apparatus and the sen- 
sorial area such j^Utions to the sensory organs, that we 
can speak of their activities as motor and sensorial 
fumUom f In other words, are the cortical areas to be 
regarded a$ playing the part of central functions or only of 
peripheral incitations ? 

He has argued his view with such force of fact and 
suggestion that I have little doubt of his carrying most 
readers with him ; and because I dissent from his view 
I must occupy all my remaining space by endeavouiiug to 
weaken the effect of his argumentation. He considers that 
the indications naturally suggested by the observed facts 
of electrical stimulation arc proved by the observed rfects 
of disease and extirpation Stimulation of particular 
bv definite movements j destruction of 


those spots is followed by paralysis qf those movements, 
the reader is led captive by what seems irresistible logic* 
The evidence seems decisive. How if the evidence 
should be iUusory ? That it is illusory may be shown, 1 
think, under three heads 

Firsi H^ad. — The Italian physiologists Lussana and Le- 
moigne have specially called the attention of experimenters 
to the fact that very many recorded contradictions result 
from the not distinguishing between the first and second 
experimental periods, namely, the effects observable soon 
after the operation, and tlie effects which are observable 
when the disturbance has settled down, and the organism 
has recovered something like its normal state (‘* Fisiologia 
dei Centri Nervosi,” 1871), The first period comprises 
what may be called the effects of Disturbance of Function ; 
the second period the effects of Removal of Function- The 
distinction, so fruitfully, introduced by Dr. Hughlings 
Jackson, of discharging lesions and destroying lesions 
falls under the same conception. I will only add that 
neither the effects of Disturbance nor the effects of Re- 
moval are to be taken as conclusive evidence that the 
function disturbed or removed is the function of the 
organ operated on ; but that whenever a function per- 
sists, or reappears, after the destruction of an organ, this 
is absolutely conclusive against its being the function of 
(kat organ. 

This premised, I mttst suggest that Dr, Ferrier's experi- 
ments cannot be considered as conclusive, because he 
was unable to keep the animals alive long enough to allow 
the effects of Disturbance to subside, so as to leave only 
the effects of Removal to be estimated. And this is the 
more to be emphasised because in some instances the 
animals did survive long enough to show some subsidence 
of the disturbance and some reappearance of ike lost 
fitneimts. Now the reappearance of a function after the 
destruction of an organ admits of bat two interpretations 
— either the function was arrested as an effect of the dis- 
turbance, or its organ was destroyed, and another organ 
bad vicariously taken its place. This second interprebi- 
tion is much in vogue, and has received the name of the 
law of Substitution. The notion that a function can be 
driven from organ to organ, **like a sparrow driven from 
one branch to another," as Goltz picturesquely says, is 
surely raising Hypothesis to the nth power ? Dr. Ferrier 
I without adopting the first of the two interpretations, 
argues against the second with his usual force ; replacing 
it by one which is physiologically more consistent, namely, 
that there is no direct establishment of new centres in 
place of those which have been lost, but that those which 
remain may indirectly without assuming new functions 
make up for the loss, to some extent at least." In these 
cases ** the path from impression to action is not as in the 
ordinary course of volition through the cortical motor 
centres to the corpus striatum, and thence downwards to 
the motor nuclei and motor nerves, but through the basal 
ganglia directly." This fails to meet the case when, for 
example, the function of vision on one side disappears 
after removal of its assigned cortical centre, and never- 
theless reappears. We cannot get the ear to do the work 
of the eye ; and if touch does indh^ctly make up for loss 
of sight, it, is by a slow process of a^uisition j whereas 
the animal recovers its lost and that in the course 
of a few days. 
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But restricting the explanation to movements, is it 
not a relinquishment of the hypothesis of voluntary 
motor centres ? Is it not an invocation of the hypo- 
thesis of peripheral incitation ? Observe this, more- 
over: Dr. Ferrier restricts his explanation to the move- 
ments which have been automatically organised in the 
corpora striata. All actions not become automatic are 
impossible after removal of the cortical centres. ** It may 
confidently be asserted, he says, “ and perhaps it may 
one day be resolved by experiment, that any special tricks 
of movement which a dog may have learnt would be 
effectually paralysed by removal of the cortical centres.^’ 
Well, since this was written, experiment has decided the 
point. By an ingenious method of washing away cerebral 
substance, Goltz has been able to greatly diminish the 
disastrous effects of operation, and thus preserved the 
animals for weeks, in the course of which he observed an 
aimost complete restitution of the lost functions. One of 
the striking cases recorded by him (Pfliiger’s Archiv, 
xiii. 31) is that of a dog who had been taught to “ give 
the paw^' on command. When the surface of the left 
hemisphere had been washed away there was at first a 
complete destruction of the power to give the right paw ; 
and the dog when urgently called upon to give it, looked 
wistful, and ended by stretching out the left paw. Had 
the dog died within six days after the operation this might 
have been cited as proof of the destruction of a voluntary 
centre ; but the dog lived, and on the eighth day began 
to give the right paw when asked, and a month afterwards 
gave it as readily as before the operation. 

Seca^idlfead.'^VndcY this head we may consider the evi- 
dence adduced for the existence of definitely circumscribed 
areas, and definite spots within those areas. Dr. Ferrieris 
pages are very instructive on this point, but not, I think, 
competent to force his conclusion when they are con- 
fronted with Goltz’s experiments, which show that the 
paralysis of sensation and motion cannot reasonably be as- 
signed to the destruction of j)articular spots, because the 
paralysis is dependent solely on the amount of substance 
washed away, and not at all on the local! lies. Add to which 
the fact just insisted on, that the paralysis is temporary. 
Dr. Ferrier believes that his experiments prove the distinct 
localisation of motor centres. For example, he produces 
inflammation and suppuration in one place, and obseives 
spasms followed by paralysis of motion in the whole of 
one side of the body. This is urged in proof of motion 
being affected without affection of sensation. On exami- 
nation, however, it seems to me only to prove the effects 
of disturbance ; and this the more decisively, because he 
admits than when instead of an irritating suppuration 
there is extirpation of the centre, the paralysis quickly 
disappears. ** In these experiments,'' he adds, ** the 
power of movement alone was destroyed, sensation re- 
maining acute and unimpaired." This is very ambiguous. 
Sensation elsewhere — on the other side of the body— was 
unimpaired ; but so was power of movement there. In 
the paralysed limbs there was no sensation. 

Det us now turn to a sensational centre : and we will 
select that of Vision, because the experiments are here 
most striking. Destruction of the ^‘angular gyn;s" on 
one side causes blindness in the opposite eye. But this 
is temporary, and begins to subside the next day 
One would imagine that in presence of such 


observations, the fact of blindness would be attributed to 
Disturbance, not Removal of Function ; and the recovery 
of vision to the subsidence of the disturbance. Dr. Ferrier 
interprets the recovery as due to the compensatory action 
of the centre in the other hemisphere (p. 169). But this is 
to invoke the Law of Substitution (which he has success- 
fully refuted), and leaves unexplained why the compen- 
satory action did not manifest itself from the first. The 
experiments of Goltz seem to me conclusive as to the 
observed blindness being merely the effect of disturbance ; 
not only does the vision gradually return, but is proved 
not to depend on the conpensatory action of the intact 
centre, because it reappears even in an animal deprived 
of the other eye. That is to say a dog, with only one 
eye, bad almost the whole of one hemisphere washed 
away, so that on the one side it had no optical apparatus, 
on the other no visual cortical centre — yet it showed un- 
mistakable evidence of being able to see. Observe the 
dilemma : cither there is a complete decussation of the 
optic nerves, so that each hemisphere is the sole centre 
for one of the eyes ; or the decussation is partial, so that 
each hemisphere is a centre for both eyes. In the first 
case destruction of the one hemisphere should produce 
absolute and permanent blindness in one eye —and this 
is disproved by experiment. In the second case destruc- 
tion of one hemisphere should produce partial blindness 
in both eyes— and this also is disproved by experiment. 
Or, finally, the visual centres arc not in the hemisphereri 
so that destruction of the hemispheres is not destruction 
of vision— and this is what experiment proved. 

Third Head. — I must be very brief on this point— 
namely, that very various effects ensue on excitation of 
one and the same spot. If wc regard the cortex as a 
peripheral surface of excitation there is nothing myste- 
rious in the various effects produced by reflexes from it— 
as from the skin ; but if we regardit as a collection of dis- 
tinct sensory and motor centres, there is great difficulty in 
reconciling the results of observation. For example, the 
so-called voluntary centres for movements of the limbs and 
tail are found by Bochefontaine to be centres of salivary 
secretion. In his memoir in the Archives de Fhysiologie 
(1876, No. 2, p. 169), the last-named experimenter sums 
up the results of his observations thus— that the hypo- 
thesis of cortical voluntary centres would lead to the 
conclusion that the same spot was the centre for volun- 
tary movements in a limb, and involuntary contractions 
of the bladder and spleen, as well as dilatation of the 
pupil. 

My space is exhausted, and I have not been able to do 
more than criticise the main topic of y/. Ferrier's book — 
and this not with the fulness which its importance de- 
mands. But if I have shown grounds for regarding the 
hypothesis of voluntary centres in the cortex as at any rate 
far from proved, and in doing so have had to adopt an 
antagonistic attitude throughout my review, I should not 
be just to him, nor to my own feelings of gratitude, if 
I did not, in concluding, express a high sense of the value 
of his work, full as it is of suggestions, and rich in 
facts, which no counter-facts can set aside. It will long 
remain a storehouse to which all students must go for 
material. It may be the starting-point of a new anatomy 
of the brain. 


Gkokok Henhy Lewes 
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SHELF 

BrUish Manufacturing Indnsltiis^^lcMxjt^ by G. Phillips 
F.G.S. ‘‘Jewellery,^ by George Wallis ; “ Gold 
Working/’ by Rev* C Boutell ; "Watches and Clock^” 
by F. J. Britten; ^‘Musical Instruments,” by E. F, 
RimbauU, LL.p, ; " Cutlery,” by F* Callis. (London : 
Stanford, 1876*) 

This little volume (which is intended for popular read- 
ing) is comprised of several short essays, by diflerent 
writers, upon the separate subjects indicated. Each 
essay contains a fairly good account of the history 
and general trade position of its subjects, but so far as 
their mechanical construction and the manufacturing 
operations involved therein are concerned, all are more 
or ICfiS disappointing. No doubt this is in great measure 
to be attributed to the nearly entire absence of diagrams, 
the essay on watches and docks alone being illustrated, 
and that but scantily. Naturally some subjects suffer 
more than others. In jewellery, gold working, and 
cutlery the forms produced are familiar, the tools em- 
ployed are simple, and what is the method of shaping 
and iitting together the various portions can easily be 
imagined. But with musical instruments and watches 
and clocks the case is different ; people, h priori^ are 
unacquainted with the apparatus or mechanism made use 
of, and a free reference to diagrams or figures becomes 
indispensable. In the essays upon jewellery and gold 
working, especially in the latter, their as|>ects and j 
bearings as branches and developments of art are parti- 
cularly dwelt upon. Cutlery, of course, is treated as an 
indttstiy, so are watches and clocks. We are afraid the 
last-mentioned essay is not very carefully written, the 
writer, amongst other things, actually forgetting to tell us 
that there is any connection between the length of a 
pendulum and the time of its swing. And what he can 
be thinking of to describe Huyghens as a " French clock- 
maker of eminence,” who "about 1650 showed great 
skill and ingenuity in arranging pendulums to clocks, so 
as to describe a cycloid,” we do not know. The essay 
upon musical instruments (considering its not being 
illustrated) is much more intelligible than it might have 
been. 

The book is neatly bound and printed, but will require 
considerable alteration and extension before it becomes 
what from its title we expected to find it. 

An Introduction to the Osteoloi:^y of the Mammalia, By 
Prof. W. H. Flower, F.R.S. 2nd Edition. (London : 

. Co., 1876.) 

Prof. Flower’s valuable “ Osteology of the Mammalia ” | 
holds so high a position among scientific manuals that 
the appearance of a second edition requires but a passing 
notice from us. The author is himself so continually 
adding to our knowledge of the anatomy of the higher 
Vertebrata, at the same time keeping full) a.tt courant with 
the investigations of both British and foreign zoologists, 
that there are several minor additions which he has 
had to make after# an interval of six years, since the 
appearance of the volume originally. Amongst the most 
important of these, we notice the record of the conical 
form of the odontoid process pS the axis vertebra in the 
eWrotains {TraguHna\ the introduction of a summary 
of Prof. Parker’s kudy of the development of the skull of 
the pig, the account of the hyoid bones of the Ant-eater, 
of the large pectineal process in Phyllorhine Bats, and of 
the peculiarly anchylosed tarsus in the Muntjacs. In the 
first edition the typography and the printing of the wood- 
cuts was too black throughout ; in the new one this de- 
fect has been entirely removed, both the type and the 
figures being aJl tbkt can be desired. There is a new 
outline diagram of special interest introduced to illustrate 
the mutual relations of the various elements of what 
may be termed the typical mammalian skull. This re- 


places a plan drawn out for a similar purpose in which 
the names of the bones were distributed over a page in 
such a way as to indicate their relative posittoiis. In the 
new diagram the employment of outlines to the bones 
renders the exact situation much more distinct and 
enables the commencing student to carry away with him 
a much more precise idea of the exact neighbourhood of 
each part of each bone than was possible from the older 
plan. We welcome with much pleasure this new edition 
of the " Osteology of the Mammalia.” 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his correspoftdents. Neither can he underiahe to return^ 
or to correspond loUh the writers of rejected manuKripts, 
No notice is taken of anonymous commt*nicatioml\ 

On the word “ Force ” 

Prof. T AIT in his lecture on /mv" said that this word must 
be used iu a certain dehuile sense and in this sense only. In 
order to claim Newton’s authority for the one definite sense to 
which ho would confine the word, he has to assume, not only that 
Newton translated by vh tmpressa^ but that he— an English- 
man writing in Latin — used vis insita^ vis moitix^ &c., without 
any English equivalents. Until good evidence for these assump- 
tions — improbable as they are on the face of them — is brought 
forward, Prof, Tait cannot claim the authority of Newton in his 
favour. 

In the communitMtioa I made to Nature (vol. xv. p, 8) I con- 
tended tliat the authority of Newton against the restriction of 
the word to this one sense, on the assumption that the equivalent 
of Newton’s word rir is fojce. To those who demur to this 
assumption J propose the epiestions : (r) Is it likely that Newton 
had in his mind no English e(iuivalcnt» for ; is insiia^ x^is g9’avi^ 
tatiSt xis centrifu^a I ( 2 ) If force is not English for vis^ what 
English word had Newton in his mind ? Untd some new light 
is thrown on these questions I maintain that Newton’s authority 
is claimed for the restriction of J'orce to the sense of vis \ 
on, to say the least, insufficient grounds ; and that the obvious 
interpretation of Newton’s words Is dead against it. 

I have, I hope, in a previous communication done justice to 
Prof. Tait’s zeal for definiteness and accuracy ; .and with him I 
feel what supreme virtues these are in a scientific man. But I 
contend that the wide seme of the word force -which I attribute 
to Newton — is not loose and inaccurate j it is simply general and 
comprehensive ; each of the narrower uses, as in vis impresses, 
vu indta^ is not more accurate but more special : these special 
senses are not inconsistent, though they are not identical ; they 
are neither inconsistent with each other nor wiili the use of the 
word force in its widest sense. Some English mathematicians 
wish to have this valuable word all to themselves for a 
special technical sense ; Newton claims no such monopoly, nor 
is it claimed by all foreign mathematicians, nor conceded by 
metaphysicians ; nor Is the claim to this monopoly likely to be 
conceded until a better title to it has been shown. 

Cambridge, November 24 P. T. Main 


Peripatus N, Zealandifie 

In the November number of the Annals and Magatine of 
Natural History is a paper by Capt. Hutton on Teripatus N, 
Zealamliity in which the author comes to the astounding results 
that this species is hermaphrodite, and that its horny jaws are not 
foot jaws put homologous with those of annelids such as Eunice. 
If such were in reality the case much of my results concerning 
Peripatus capensis {Phil, Irons, R. Soc,^ 1874, voL.clxiv. X^arta) 
would lose its value, and since I believe Peripatus to be a moat 
important form, and a representative of the aneesiral stock of all 
tracheates, in fact of the rrotrachcata of Prof. Haeckel, I hasten 
to write a few words in repW, , 

I obtained specimens of Petipatus N, Zealandta^i Wellington 
from Mr. W. T. L, Ttavm, who has done so much for science 
m New Zealand, and who most kindly assisted me and my late 
colleague, R. von Willewbes-Stthm, in many ways, and who 
first pointed out P. H, Zeakndm to Capt Hutton also. 1 
had further at least fifty spedmens of collected for 

me and brought to me alive, I examined thaw and made 
notes, but have been prevented by other work from 
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thw hith^na i’. iv: Zea/andia is iwit Herm^phrodUe, I ex* 
amioed several males, whleH differ in no essential Joints In their 
StfnctttJ'e ff“om those ot P, capmsis. Like thoto of P mpenm^ 
they arc less numerous than the females, and CApt IJ^tton has 
been unlucky enough not to meet with uny J-hidftgjt the twenty 
specimens examined by him. The jaw# off P* N. Zmland^ a^ 
further, I believe, developed just as are those of P» capettsts. At 
least I saw that the earliest stages correspond^, and recognised 
die first pair of member# of the embryo m P > Jv, Zemandus in 
the stage in which they are not yet turned inwanls to become 
foot jaws. I have prepared a wore extended answer to Capt* 
Hutton’s paper with an account of my own observations on 
P, AC Zealandm for the Ann. and Mag. of Nai. Hut., but as this 
cannot probably be published immediately, I should be much 
obliged if you would insert this reply in Nature. 

• II. N. Moseley, 

Naturalist to 11 . M.S. Challenger 


The Age of the Rocks of Charnwood Forest 

It is no doubt to be regretted that Mr. Woodward, misled by 
insufficient authority, should have introduced, in his excellent 
work on the geology of England and Wales, still further con- 
fusion into the maltreated old rocks of Charnwood Forest, but I 
doubt whether their age is quite so certain as Prof. Hull seems to 
think. I fully agree with Him that there is not a particle of evi- 
dence for their Laurcntian age, and that their syenites and horn- 
blcndic granites cannot be correlated with the hornblendic gneiss 
of the Malverns, but I must demur to his grouping them with 
the Cambrian rocks of the Longmynds or of Llanberis. The 
authority of Prof. Sedgwick is great, but it must be remembered 
that the term Cambrian with him included far more than in the 
nomenclature of the Geological Survey, and I am not aware 
that he ever committed himself to the Charnwood n cks being 
equivalent to his Lower Cambrians. Except a slight lithological 
resemblance of acme Charnwood rocks to those of Harlech 
and 1 Janberis, and a still slighter to Longmynd rocks, there is 
really nothing in favour of this special coi relation. One point, 
however, there is which may give some clue to their age, which 
does not seem to have been much noticed hitherto, probably 
because the facts have been strangely overlooked in the (Geolo- 
gical Survey description of the dibtrict. It is that beds of coar»e 
volcanic agglomerate and ash abound among the Charnwood 
series. Further, the resemblance of the rocks as a whole (when 
not unusuallv metamorphosed) is very close to the ‘'green slate 
and porphyry series” (or Borrowdale rock«) of the Lake Histricl. 
Compared with the Welsh rocks, they are far more like those of 
Cader- Idris than of Llaiiberis. With these there is scarce any 
lithological resemblance, but if I mixed my Charnwood collec- 
tion with those from the otlier tw’o localities, e. pecially the lorraer, 
1 should have great difficulty in separating many specimens. It 
seems then to me fiir more likely that this great volcanic activity 
in the Charnw'ood district should have corresponded in lime w ith 
that in the Lake District or with some part of that in Wales, than 
that it should have happened in the age of tlie Harlech, Llan- 
beris, and Longmynd groups, where we have no evidence of any 
volcanic disturbance. The argument may be summed up thus*, 
as it seems to me i-'-The Charnwood rocks are old, so are both 
the competing groups ; they are unfossiliferous, so arc both \ 
they arc cleaved, so are both j they contain evidence of great 
volcanic action, so do the Borrowdale series, and not the Welsh 
Xxiwcr Cambrians. One point for the former. The general cor- 
respondence of their strike with that of the Borrowdale series 
under Ingieborough may also perhaps count for something. 

^ ^ T. G. Bonney 

St. John • College, Cambridge, November 25 


Though the discussieti of the age of the rocks of Charnwood 
Forest is not likely in the present state of our knowledge to lead 
to any useful reaulti there are still a few points in Prof. Huirs 
letter on the subject which seem to call for remark. In the first 
place 4 ate Prof. Jukes was by no means so strongly in favour 
OT iheXambrian age of these rocks as Piof. Hull states* Pi of. 
^kes words, iti letter’s (not Forter^s) “ History of Charnwood 
follows Ills therefore uncertain whether they 
fthe rocks of Charnwood) belong to the Devonian, Silurian, or 
Caml^h syttems, the probabiuty ohiy being in favour of the 
Mter^ Secondly, the Cambrian of Sedgwick includes a great 
w«al mote than the Cambrian of the Geological Survey, and 
mmoiofe there is not the peifeet unanimity between these two 


authorities t^t Prof. Hull’s remarks would lead us to believe. 
Thirdly, if lithological resemblance is to go for anything, it may be 
used directly against the Cambrian age of the rocks. On the 
western side of the forest we find sheets of crystalline rock and 
beds of highly altered conglomerates and breccias, which have a 
suggestive likeness to the lava flows and ash beds of the green 
slate and porphyry scries of the Lake District. I don’t say the 
resemblance proves anything, but it is worth quite a# much as 
the similarity between the slates on the east side of the forest and 
the slates of Llanberis. Mr. Bonney has also called attention to 
the fact tliat the strike of the Charnwood Forest rocks is ihe 
same as that of the Volcanic Series in the I.ake Country, when 
that group is last seen. Again, it is far from certain that the 
rocks of Charnwood Forest are all of the same age. I recollect 
seeing many years ago some sections (of which I am afraid I have 
kept no record) that seemed to show that some of the bosses of 
Dioritic rock near Markfield were older than the slates that 
surrounded them. If this be so, perhaps these crystalline hills 
may be the projecting points of a nucleus of similar rock that 
underlies the whole area, and which may be Laurentian in age. 
The rocks are not gneiss, but I know of no reason why the equi- 
valents of the rocks of the Hebrides must be gneiss all the world 
over ; they are, however, rich in hornblende, and so are the 
Hebridian rocks. With all these possibilities before us, I am 
afraid it will be hard to arrive at that enviable state of security 
which X’rof. Hull seems to have Ireen in when he penned his 
letter. A. H. Green 


I AM pleased to find in Nature, vol xv., p, 78, a letter 
from Prof. Hull, with reference to the age of our Charnwood 
Forest rocks. He writes against their assignment by Mr. H. 
B. Woodward, in his “Geology of England and Wales,” to 
the Laurentian period (see p. 24). 

But, in fact, as Prof. Hull himself points out, we also find ou 
p. 30 a statement tliat part of the series may belong to the Cam- 
brian epoch. 

It would appear that as Mr. Woodward is not personally 
acquainted with the region, he has endeavoured to give the views 
of the various authors whom he knows to have written on the 
subject, and as these are conflieti ng, and based upon little per- 
sonal woik, it is no w'onderthat he has been led astray, 

1 do not think sufficient importance has been attached to the 
study of this isolated outcrop of old rocks. We can trace its 
continuation to the soutlj and south-eaist for a considerable dis- 
tance, and X would venture to suggest the possibility of a flexure 
or spur in this direction connecting with the old palaeozoic ridge 
for which we have lately been fishing in the Wealden. In my 
“ Geology of Leicestershire and Rutland,” which will shortly 
be publishe<l, there will be found some fine photographs of the 
principal quarries and natural outcrops of the Charnwood rocks ; 
and I have there given the reasons which induce me on the whole 
to refer the main mass of the rocks to neither I.,aurentian nor Cam- 
brian, but to the Silurian period. The evidence is but seamy 
however, but a balance of probabilities at the best. As to 
Sedgwick’s determination of the region, we must remember that 
much that he then, called Cambrian has since been assigned 
to Lower Silurian. Wm. Jerome Harrison 

Town Museum, Leicester, November 24 


Minimum Thermometers 

Some time ago a correspondence appeared in Nature (voI, vi. 
pp. 122, 142, 221) on the subject of moisture; ^leposited in mini- 
mum thermometers exposed on the grasst. As I was at the time 
raucJi annoyed with tins myself 1 took up every hint I could get 
in ihe matter, though I must confess with indifferent success. I 
tried for a long lime hidia-rubljer packin^q with sealing-wax, &c., 
of varying coats, as advised, but still moisture insinuaied itself. 

At last 1 bethought myself of a eorh packing. 1 cut a piece 
of cork so as to fit tightly round the ntik of the thermometer 
tube, then iiLserted the tube and packing into the dass case— 
the cork packing being about a quarter of an inch long. The 
exposed end of the cork 1 covered with two or three coat# of 
asphalte, as used on microscopic slides. At first a sligbt bubbling 
was seen through the osphalte, but soon disappeared, aud a fine 
uniform {Surface at last set in. The thermometer has now been 
in use for several months, and not the least trace of moisture has 
ever been seen within the case?, although moisture has been 
abundant, especially for the last three months. The process is 
simple enough, and I venture lo send it to you, hoping that it 
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jiiAy «n$w«r the ptt*J)0«c for otlim it % tow fer some tiike 
■ , mitred mine* : ■ ' TkOMAs FawOstt ' ' 

!Bfoteowe School, $ 


Ele^^ Mptot Potdulom 

The fotlowi^ ydy simple tppamt^tts may X think be of use in 
any Itboittm time# it is necessary to 

hove « paidmoi beatiaf seconds in order to give the time for 
' any 'ea^ihmnts heedix^ it.' 

It iconsbt# of A Siemens' gnlvanoscope, A, to which is attached 
llm Jamdttlinii $ the needle k, preferably with platinum contacts, 

; wiwks between two platinum wires, B and c, with a small amount 
of play ; these platinum wires are insulated from one another by 
bemg mstened into a piece of ebonite, which works on a pivot 
The xiee«ile is connected by its support to one end of the coil of 
thW galvanoscope, the other end being to earth. To the wires, 
B and c, are connected the opposite poles of a small battery, the 
centre of the battery being to earth. 

The action ot the instnunent is as follows :~~On slightly oscll* 
lating the pendulum the needle N makes contact between B say, 
and the coil, the magnet being so arranged that the needle then 
deflects towards B, thus cariybg with it the movable contact 
wires until the pendulum reaches its limit of oscillation, when it 
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% djwtrful measures tp wkfcli m tfee nedeasery 

lave been rij^oiousty mlled^ 

grating in cc^bmatioh jproi. 

induces from observatitm of the D Hnet h Value of 
miles per sectmd for the suiimee Vdocity 
dr rbtatibxi at the sun’s ecpiator Direct observatibn 
the motion of spots gives 1*25 miles per seconctf and 
the author thinks that the aiflferetxce of these two 
values being so many times larger than the probable 
error of the spectroscopic method, the result of which, 
agrees so well with Vogel’s result, indic^es that a per*- 
tion of the displacement observed is piroduced by the 
difference in the angular velocity of rotation of the solar 
atmosphere which causes the absorption lines and the 
underlying luminous surface, and the sign of the difrer- 
ence would indicate that the atmosphere is swept forward 
with the greater velocity of the two. 

This conclusion is itself one of great interest, but for 
many persons the fact that it is based on the acceptance 
of Doppler’s theory will be a source of satisfaction as 
indicating that the recent disputes as to its soundness are 
beginning to be considered settled and in its fovour, as 
at any rate a near approximation to the truth. 

One of its first assailants, on mathematical grounds, 
was Prof. Petzvall. But, as was pointed out by Mach in 
a "Contribution to DopplePsTheory,” published at Prague, 
in 1874, hts main argument fell beside the mark, while the 
only one which touched it went to prove that for com^ 
parativcly small velocities of translation in the source of 
sound or light, compared to the velocity of wave trans- 
mission, Doppler’s theory was a correct approximation. 

More recently Van der Willigen’s mathematical objec- 
tions have been apparently fairly disposed of by Mr. 
Christie, while the discrepancy that Father Secchi has 
lately pointed out between the measures of displacement 
of spectral lines in the case of certain stars as observed 
by Mr. Huggins on the one hand and at Greenwich on 
the other, does not really affect DoppleFs theory at all, 
but only the degree of certainty with which it can be 
applied to the determination of stellar motion. But the 
facts are not as Father Secchi represents them. He points 
out, in a list of thirteen stars, that the displacement in 
the case of some five stars as observed by Hug^ns is in 
the opposite direction to that observed at Greenwich. 
But the Greenwich observations that he takes ate spme 
early tentative observations. We have taken the trouble 
to refer to the most recent Greenwich measures, and find 
that ot the five disagreements insisted on only one bolds. 


falls, breaks contact with B and makes contact with c, which 
to pull the needle over to C, and so on ; in this way 
the peudulum receives at each oscillation the impulse necessary 
^ lo overcome the forces tending to ^top it ; and thus will keep 
O^latiDg as fong as the battery supplies the motive power. 
For smau arcs the beat is mt affutm by vafiaiitm in battery 

p&Uifitir* ' 

Ih the dreuit of the battery we can introduce an electro- 
snagneft whi^ at each contact of the pendalum on one side will 
a stroke on a hdl, or indeed hy a detent will move by a 
small train of wb^ls the hands of a clock. If the pendulum is 
made to beat halfs^nds, then the contact being made alter- 
nately OB each side, the bell stroke would beat seconds. We 
could of course introduce any number of arrangements of this 
sort at any interval# alpng the circuit, and so move any number 
ig^ dkidtsat different positions in a huge establishment, only 
dSie pe^ulutn being requisite to control me whole set. 

P. Higgs 


' VOVNG ON THE SOLAR SPECTEi/M 

M of Frot C. A. Young read at the last 
A' tho American Assopiatiem for the 

measure$ 

of the *lte 0 and oth^r a^ptipn hues at 

the afpnmchfog lifnlE qf the liflt a 

'donbfeimmfeit'''': V'V'. ' ' . . 


INDIAN GEOLOGY 

T here seems to be a very pretty quarrel just now-^ 
and one urged with the usual absence of acrimony 
in scientific controversies— as to the age or ages of an 
important group of rocks in Her Majesty’s Indian 
empire. 

For years it has been known that while a large mass of 
the rocks forming the I’eninsttla of India are unfossi- 
Hferous, there is also in that country an extensive series 
of beds the predominant, and frequenUy the only, fossils 
of which are vegetable remains* These beds weee often 
spoken of as the Plant-beds of India. Among the dona 
certain forms which used to be called now 

Pitiophyllt*ni^ were pretty gcncrafly distribufod, whfl^ the 
genera ScMzoneura and Ghssppttm yrene foupd m lower, 
portions of the series. 

da the evidence of the fint-aMned fo^tdlshinl sevend 


Coal-rodt, of 

■' ,(jf - the 

'fauna ivhi]rtt/d»»’ ™^*'Wh«(nty <HtMi«'; 





twosMhittd '^* 4 , -' 5 ?**!^ 
tliiB , 1^1^ tend! 

' «^kt^ w%tb «'niAil^ rKtilBC' tlie. 

Oolito tip i» tbf Tltlionip^ ^ mmmsi geo- 

wtMte g«ierttett» tjwTriid^ 

cimt to l»w« ttittcli infliMBjce, «ai 

pwtiOBu UBunestlT oil il** wiiiiOBeo of fhc Glossoptefts^ 
^ t*. |t«t yatoMwte. 0* opBiionj however, which 

4 «i« swt oppeor Mi hwh bwa tmiverrtajr meived. 

In tWiMtCi ew oiw »«ry Slmilor, Dr. Feistmantel 
fowd t]hO oi^ject ^titoo cottmenchig hit examination of 
t^' Indiaa fossil plants, aided by the separation of the 
series hito sevirai groups im stratlgraphical grounds by 
the ofHeers of the Geological Survey. 

His examination has led to results so far as yet pub- 
lished, which will be found in two papers among the 
Jle^iunfr ofthe Geol^ical Sutvty (voL ix., parts 2, 3). 

From these it appears he considers the Kutch flora to 
represent a period in the Jurassic ^cb somewhat earlier 
than that indicated by the associate marine fauna, so 
far as this tos been examined, which is one of the points 
in debate, and that five of the upper divisions of the 
Indian plant beds (or Gondwana series) are Jurassic, 
while he contends that the remaining three of its lower 
gnwps are neither Jurassic nor Carboniferous, but 

In It paper immediately following Dr. Feisttnanters 
second eontribution to the Records of the Indian Survey, 
Mrs W. Ta Blanford dismisses the whole question, and 
arrives at the conclusion that the evidence connecting the 
iow'cr Indian plant beds with the Australian carboniferous 
rocks is about equal to that for their being of the same 
age as the Trias of Europe — ^pointing out that the land 
ikuiias and doras of Palseoroic and Mesozoic times 
differed from each other in different parts of the globe, at 
least as much as they do at present, and far more than 
the fauna of the sea. Also that the evidence founded 
Vipm fossil plants of the age of rocks in distant regions 
must be received with great caution, being certainly in 
same cases opposed to that furnished by the fcontem- 
poraneous] marine fauna. 

In a coming volume of the Palasontologia Indica,” 
Dr. Feistmantel will no doubt state his views and their 
reasons as fully as possible ; meantime, enough has been 
said to show the interesting, yet rather difficult, nature of 
the subject, for more detail regarding which the papers 
just mentioned may be referred to. 

me RIFRR CLYDS 

^HE pfofrswon of Civil Engineering, as defined by 
^ Telford, which definition is incorporated into the 
Charter of the Institution of Civil Engineers, is ** the art 
td directing the great sources of power in Nature for the 
nae convemence ol man,’’ and there are frw more 
stxUdiif examples pf what science may do for commerce^ 
or bf mat nctasi may accomplish by working hand 4 n*haiid 
vdth Nature than is the proud potitidh of the River Clyde 
at the present day, as compared to what it was one hun- 
di^ ag b. dr twen as lata as the teat 1S40. 

TO many of those who attetided the recent meeting 
of W Btinih il&sodatlon^ and who have fresh in tfaefr 
tibe fVOgrs^y of die City d Glasgow, with 
lidwt lhaissolably be connected the princely hospi* 
bdhg? it may be Interesting to know that 

^ rtVttv whidh has Wiade Glasgow the mighty dty 
It ifWftdadiS 

^ moth ihia ' 


called Dunibuck Ford, twelve miles Ibelow Glasgow 
Bridge, passengers could traverse it on foot. Now, vesselif 
drawing twenty^three feet of water can ride safely in the 
heart of the city at low water, and the largest occaii'^gotng 
sleamem can come up the river at all limes of thd tide. 

This wonderful change has been brought about by asuc-: 
ceffSion of engineering operations, in aU of which Nature 
has been coaxed, by artificial means^ into doing the largest 
shard of the woTk 1 and the operations of man, great as 
they have been, bave been directed solely to assist that 
work, and to remove obstacles which stood in its way. 
The names of the engineers under whose directions these 
improvements have been made, alone show that the highest 
scientific skill has been brought to bear upon the develop- 
ment of the water-way to the City of Glasgow ; for, within 
the last 100 years, among the engineers who have been 
employed by the Clyde trustees, either to canry out im- 
provements, or to prepare reports in connection there- 
with, will be found the names of Smeaton, Golborne, 
Watt, Sir John Rennie, Tclfcurd, Stevenson, Walker, 
Soott Russell, and Bateman ; but the largest engineering 
operations have been left for Mr. Deas, the present engi- 
neer of the Clyde navigation to carry out, for since me 
year 1872 greater progress has been made than during any 
previous equal period. In that time no less than 1,50$ 
lineal yards of quayage have been added, slip and graving- 
docks have been constructed, large cranes erected, and 
very considerable progress towards completion has beep 
made in the celebrated Stoberosa Docks of which we shall 
speak further on. 

The exceptional construction of these docks, necessi- 
tated by the local pecdliatlties of the geological strata, 
formed the subject of a valuable paper read before the 
British Association by Mr. James Deas, C.E., under 
whose directions they are being constructed, and who 
has recently published a most interesting Work upon the 
Clyde,’’ illustrated with maps, sections, and tidal dia- 
grams, and from which many of the data contained in 
this article have been derive, and to which we would 
refer those of our readers who wish for further investi- 
gation. 

It is just a hundred and eight years ago since John 
Golborne, of Chester, visited the Clyde and made his 
first report, in Which he pointed out that the shores of the 
river ** in most places being much softer than the bottom, 
the current has operated there, because it could not pene- 
trate the bed of the river, and has by those means gained 
in breadth what is wanting in depth and, he added, 1 
shall proceed on these principles of assisting Nature when 
she cannot do her own work, by removing the stones and 
hard gravel from the bottom of the river where it is shal- 
low, and by contracting the channel where it is worn too 
wide.” 

Gclbome, carrying these principles into practice, erected 
a number of rubble jetties so as to contract the channel, 
giving to the stream greater rapidity, and consequently 
greater scouring power, and by a system of dredging^ in 
the deeper shallows, and horse-ploughing in those which 
were exposed at low water, he loosened, the hard crust 
forminf the bed of the river, exposing to the action of 
the current the softer material below, which was speedily 
scoured away, and in less than eight years the depth of 
water at Dumbuek Ford wa$ increased from 2 feet to 
14 feet. Golborne was followed by Rennie, Who, in 1799, 
recommended the shortening of some of the jetties, the 
lengthening ed others, and the construction of new ones, 
so as to direct the diasmel In its proper course with the 
least obstruction to the water ; and to insure this he re- 
commended building rubble walls from point to point of 
the Jetdes, so as to avoid the formation of shoals betwe^ 
idiemi These suggestions were carried out by the Clyde^ 
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, nilstiileeft in transmission can be traced to tbe station and 
pcrscm irbcre they occur* 

' Tbe Recorder consists of apowerM electro-magnet^ 
between the poles of which a cdf of hne insulated wne is 
delicately suspendadf sb as to be able to move round a 
vertical astia Thecw<mt fmmihecable is made to pass 
through thi s coil of wire* .When a current passes through 
a coil suspended b^iweem the poles of a magnet, the 
coil tends to take up a position with its plane at right ! 


into a metal box containing ink, and the otW end hanes 
down nearly touching a paper ribbon, The mbtion of the 
coil i$ thus transmitted to the dass siphom l^e metal 
box containing the ink is insulated and is clectrilied by 




; ' , Fig. s« 

angles to the line joining the poles. There are two 
wfif hts suspended from the bottom of the doth which, 
whett w current i$ passing, keep the plane of the coil in 
iime Ihie joining the poles of the magnet When a posi- 
tive cutyeht is passing, the tends to turn round a 
in nm erection, and when a negative cur- 
rent is pmitkisg^ it tends to turn round in the opposite 
diseetton* - r . ' ' 

The coil is comw^ed by means of silk fibres with a 
vc^ fine glassvsipJmOf suspended so ^ibat-,one- hud dips 


out in si^i drops on tne paper. Wnpx no current is 
passing they form a straight line oh the paper as it is 
drawn past die end of the slffiion ; but 
when a current passes through the coil, 
it being defiected, draws the siphon to 
one side, and the line on the paper is 
no long^ straight, bat indicates the do- 
fiections of the coil The well-known 
Morse alphabet is used with the recorder. 
A defiection of the siphon-point to one 
side Corresponds to a dot, and one to 
the opposite side to a dash* 

Fig. I shows a front view of the 
Recorder, b is the electrostatic induc- 
tion machine, called the mouse-miU, 
which is driven by an eiectro->magnet 
inside the box d. The mouse-mill 
serves two purposes. It generates elec- 
tricity, which 16 communicated to the 
box K., containing the ink, by means of 
the rod P, and it draws the paper along, 
past the siphon point mm are the 
electro-magnets and s is the coil of wire 
suspended between them ; / is the 
siphon, one end of which dips into the 
ink-box K, and the other end is almost 
touching the paper c The paper 
msses under the spiring a which keeps 
It stretched, over the roller <?, then ver- 
tically dowi^ past the siphon point, to 
the driving drum d. The battery used 
for the eketro-magnet m m and for the 
mouse-mill is of the form of Daniel’s bat- 
tery known as the Tnrv battery. It is 
fully described in Nature, vol vl p. 

Fig. 2 is an enlarged view of the sig- 
nal coil and siphon. Fig. 3 shows a 
front view of the suspension of the coil 
s is the coil suspended by a silk fibre 
passing round the pulley n From the 
coil hang two weighty which can slide 
up and down the guides x. The coil 
surrounds a stationary piece of soft iron 
placed there for the purpose of increa^ 
ing the intensity of the magnetic field. 
A silk fibre v connects one comer of 
the coil with one end of a vertical lever 
xj. The other end of the lever is con- 
nected to the siphon / by means of 
another silk fibre, and the motion of the 
coil is thus communicated to the siphon. 

In consequence of the ekctrostaiic 
capacity of submarine cables, a retar- 
dation occurs in the transtmision of 
signals, so that when a current, enter* 
at one end of a cable, a certain ttee 
elapses before any effect can bf do* 
tected by the most delicate instrument a^ 
end. Fig. 4, Curve L, represents the^stmngth m tM 
cuireht, received at the remote end of a cable* as « 
gradually incrcasee, wto the 

netted, to oae |Kde of a battery and »tspt petmanmtly ^ 
The Verticil ordinates represent the strength of the 
rent The hctfiamtal ordinates 
time Mchooed from the firet 

tenns «hi»ary unit, a ThJs^^ ot W 

be defined hi fWBkws :~Sappm a eehle ekt^aSediO wp 
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An ttecttificatitm aloaiff Ac eabte titay b* ret»regeBted by strip of paper in right and left holes, which coffOsppnd to 
?hS£^^e, riajte to the middle j the dot and dash of the Morse alphabet, apd a central 

and aero at each end. Now let b^b^* ■ 

he connected to earth. . Then the .tinie thrt Yj i f i j I [ I 1 “T j 1 f" i" | 

the 'harmonic electrification tato tpsttbstoe ‘ — [ — L;_i ■ 

to three^ourths of its toirial vadne ts de- 1 T ' { '1 , . 

■rriththe toe, ox, at',%»t,>s ’tO;i^^ca^ “ [ | l!\ ' ' 

that -there ’is no aen^ble.cnwent until the i- '-t— 

of' t<m« corresponding -to <t nas ' J i i 

elapsed ; althoggfe, strictly ^epoaking, the 1 I 1 

commeiicernent af'cffect^at'the remote'end _L 

is iastantan^ttf After the intc^ / . I ! 

cnrriantrapidly Increases in strength* When - - V ^ ^ - 

an Interval oi time equal to has elapsed / ^ X 

from the hm application of the battery, the - ”T ^ — p — i 

current will be about half its ultimate i / 1 j_ 

strength. After loc, the current will have / \ 

attained to nearly its full strength, that J j-^1 LJ,- — ^ — 

the i^tther increase will be scarcely sensible. ^ ''***^' . ' , , i,J ,, 

Theoretically the full strength is not reached cj <a '>\ "nT 1 [ 3 ^ 

until an inhnite time has elapsed. j \ -i j 1-5^- 

Fig, 4, Curve II., shows the effect at the \ .---"'j" . 

remote end of applying a battery during a — — 4- -. — ; 

time equal to 4^ andthen putting the cable \ ! ^<nT 

to earth. It will be observed that a current r V '"‘p j fp 

gradually diminishing in strength continues , \ y n ! j 

to flow out of the cable for a considerable I 1 I I 

time after the battery has been disconnected. — I — i—l — L — — — — L — 1 ! — i — ^ — i — 1 — I — 

It is this after-effect which interferes so seri- ^ 

ottily with the working of submarine cables, ^ ^ r - 

The Automatic Curb Sender was designed by Sir j row of holes is punched for the purpose of carrying the 
William Thomson and Prof. Fleeming Jenkin for the j paper through the machine. The paper is then put into 
puf^se of ^minishing the effects ^ 

cam of JBd the effiMt of 

eu^b sending is to give a sharp outline to the Sign d> and j the machine and drawn along at a uniform speed by 
to bnag the point of the siphon back 01 nearly back to [ means of clock-work. The paper passes through the 

the sero line'^bet^eti' .each- " signal It is . 

tweaa^y for the success of curb sending roooo o 000 00 00 0000 

that the spaces ,ftwr the signal and curb ioottoo^o oaocto, 00 ooaoooooooo '»( 

CtOVentt slMto^ be pMmly correct, and ibi« ^ > o o o o o o ° o o > 

?*(•* ®®*]f bs ^frectea by xfteuis of automatic — — -- 

^ tnecmamsjDs* 

WgC 5 iSan engtavinf of the auto - 1 tube u and imdemeath two prickers placed so as to cor 

matic sender. The message to be sent is punched on a I respond to the right and left holes in the paper, when 
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the machine and drawn along at a uniform speed by 
; means of clock-work. The paper passes through the 
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o 00 
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. k t#(t or left bole p«s«ei^ Vkus «o|M|sp<Mi^g’ ftticW falls 
. fakfio ibe hole, and m doanii; sd lifts s Sfudng tbroush thd 
opesiaif I or /' into the nnt of the ret^dviog Whed o Q'. 
1|w (tfMrnig beingcisuflht the nihof thewheelu otdifed 
to setnain there ttinfi tiie ^heel nukes ode oom{H^ 
^olotion, and the opetthtg In the rim returad to frw it. 

: The wheel nuhei fhie fhvidation while one space passed 
the |mcker. When the spring is lifted intd the nm df 
die wheel it lualtes connection between the battery and 
utothw set of brings. The latter set of springs are 
anted do by a dimble Cam, 1 1', which is connected with 
M t^woe shaft as o o', and rerolves with it. Bundg one 
RTOhttico this double ram by means of the second set of 
qpmgS sends ftrst one current from the battery into the 
cable, and immediately afterwards a second current of 
the opposite name and of rather shorter duration. Hie 
ftrSt cStrrent is the signiti and the second is thp curb 
onmnt. If a left-hand hole m the punched paper passes, 
and the corresponding prtCfcer falls into », a positive 
citnent wdl be sent first, followed by a negative current, 
but if a right-hand hole passes, the first current will be 
a»ativ& followed a pi^ive one. 

Ftg. o shows the appearance of the punched paper 
when it is prepared for the Automatic Sender. The 
specimen represtmes th« signal understand” and the 
fir>t seven letters of the alphabet. 

ON THE CONDITIONS OF THE ANTARCTIC' 

I^Y principal object hi this evening’s lecture is to 
aVX dmet your attentioa to some of me peculiarities in 
the physisBl conditions of the Antarctic regums, and to 
pot pon jn p better position to contrast these with the 
tneSd mtwsnally known phenomena of the Arctic ; and it 
seems i^ciaUy ]i$ipropna*e to allow our thoughts to 
trswri for an hour towards tidit other fcoixess of the Ice 
Krug, a fortress appstentiy even more hop^s^ im- 
prci^alde, now white the pidse of tiie nation is still 
ttilcMtiiig in sympathy irith the brave Uttie band who 
have added another chapter to a locgr and Cemhle 
teeesd of daring and setf-sacnfic^ and have succeeded in 
the fyee ot almost uaparaHeled IuiKlshii» in once more 
planting the Onieri-Jack nearest to the North Pole. The 
prcaaiety is aU the greater seeing that Caph Nar«b the 
gaucust lewder of the northern esplonrs, is also the last 
of the few navigators who have crosim the Antarctic 
Cirriis. 

I ttai first of aU <)um give yon a brief sketch of our 
AMMnlfc eaperiemari in the Challet^, and then go cos 
dliiltciufider sriiat may he the most pnebirifie explanathni 
tfneiM «f ifte flSMt striking of ihe appourances wiuidi we 

HMi^g hlwat a month at Kerguelm Idlaod, 
apd other ohservsaiona, and s^ 
spot few ^ obeervatiaa of the tiamit 
dho %ftish asttohonteia patty in the fc»ow* 
dhe dSjSSmmr left Chnstmas Na*««r On 
u, ilym ntvd im fbflWMiy 6 we teadhed thedet;^ 
l^wap tf i£e Hmifd Island and on the yw 

,|ofwcw«»e*oath)iniida 

Emly «a ti« mothiw hf t > A « 1"^ 

nhhawwidi hearing soutl H Wu a i ^st about six miles oft The 
heirtri^ teWe^apeiL the top perfectly fiat ^ .<»vi^ 

; w^ntnscliiig'layer of snow. The perpendicular ice-diii 
hiMwNr^ » delicate pi^ Mae, J^>pal*tttlf peiv 
A witii some eeses and riight recesses, whets 

mu of a dsepdr ifhade. the height of the beif 
. alMire the sea was alp feei;, apd its osheme length hy 
aaisWF sneaiwMftfient was »,soa feet ; so flt«, sappo^g 
it to hp i» the Jpe^Ww of tte visi^ 

ptietinalfehtf wftothmed downwMa^ita depth below the 
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l ,i ra« A.i>»iw. w >p y i n)f iii|i|i »l1> 

10 i,Soofeei 
jiefwirmd during 



watopMiy probably Iw^ ttehnahoat t 
In tile aftoraoon Ikiid Gnmge Caamht 
hiis wntdh a huge niece dsmewff the sii 

* f 

. kith was misty, with a hgtetan fereie »• wiham, 
the aorfh-weia hy west. Many kebeivs came in 
from time to time and quiddy bempie obscured 
»«*• th#nj^onMtlwshipBtnoont»*si^iftii*3^S» 

4^ Ev , 

^ Tow^$ we passed dose lo 4 

iceberg. Otie part of it waa rounded and irr^W in 
pmting ns in mind of tbe outline of the 
and another portiony separated from the first by a nssutse^ 
the sea dashing ihr^h beta^n them, was lihe a ftag* 
meet of a cdoml corniicei As the sun sank the ice Utm 
a most lovely pink or mauve tint, and mhm we came 
close up to the oerg ft showed out veined m a wondetm 
way with lines of deep cobalt blue. The ice was pmfeofcly 
pure and dear. The bergs which we were passing at this 
time seemed to be breaking up very rapidly j some large 
fragments had been detached mun this one shortly before 
we reached ity for a quantity of was fioating at a 
little distance. The pieces washing about in the waser 
very soon lose their edges and anglesp and get roundodp 
and shortly disappear. 

The 13th was a fine day^ with a light wind from the 
north-north-east and occasional snow showers. TSmsto 
were some large tabular icehergs along the sofuthern 
honsotiv In the afternoon we passed dose to a heantditl 
bergp very irregular in form, all the curves and shadows 
of a most splendid Uue. The lower portion of the tide 
of the keborg neat us foirmed a long steep slope mte the 
water, and up this slope the surf ran with eveiy heave of 
the swelly takbg in its course the glorious bine of the ko 
and endmg at me top of the glacis in a hne of gUkerkil 
foam. 

The evening fell grey anti afii^htly ntis^, with u ttvmbor 
of icebergs looming throngb the mist One or two of u» 
Wmo standing on the bridge about midnight Meing M, 
vhatseaaiedtobealowhankof White ftw cumkgfMWri 
upon us, when all «t once a uoivectm gpiftmff add npgtiUf 
sound sfnd sensation seemed to pervade the ship, ssid 
looidog over the side we found that instead of sauiog in 
opm water we had passed into the edge of the pach. and 
as fer as the ^e could tench to the eastward the sea was 
closely covered with blocks of ice of all siaes up to sik oi 
semen feet in Iritgfb among which tiie ship mound 
way, A cold4o«Ung moon stnM|fed ftdb|^.timMN|§ IIm 
cloud and mist and shoned the pack tragiwdy for awHe oi 
so ahead, coverad with a,Ii^t fegtibrn^wtlM we 
just s^v^sral kebcigs momitig rignt nt us «n4 Pi 
either bow. uikl the masses of ke becmmng mi 

n cks^ pack ts wu passed ^inwards mm tfrs 
bttter edges 

It wsS^a wondflilM and in n eertida Mdse n heawM 
siglm but one which weuU ceihidtt^ iwqFtin fev ip llfi 
Moment irntySpewtMMher a»«h.aa we had, ot AigW 

ciaBy atmngihshed ship. 

TbenecesfUtymdet*^ gfefei, and wn Wtt 
andstot^pjs&d m 

and we b«^ abrot beyond the one of watiwoo for MS 

'^n ^*^«tou^^aoriiinf titerO west 
no, forms. 

all day on W> pwt quarter wns 
gforians blue Gothfo arth ta th»...nfts W> W** 

■pfan ovw aop feet high, It aw* j Wj 
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bAt^dof white reflection rising some 12* above horizon, 
and frequently bounded above by a dark* rolled cloud. 

The 15th was clear and calm, with a light wind from 
the south-east. There were innumerable icebpgs m all 
directions, some with their blue cliffs entirely visible from 
the bridge, and the blue waves lapping about their base, 
and springing up into fissures and recesses in jets of 
dazzling foam ; some only rising above the horizon and 
slowly developing their varied outlines, and for a time 
deluding us into the idea that they were low -sloping 
- gently from the water, and that it might be possible to 
land upon them. All the very large bergs, and some of 
them were one or two miles in length, were table-topped, 
evidently retaining their original position. 

About loo^dock in the evening our attention was called 
by the officer of the watch to a very benutiful effect of 
light There had been a fine crim son sunset, and now a 
dark curtain of cloud had sunk almost to the water’s edge, 
leaving between it and the sea along open line of the most 
vivid flame-colour, broken here and there by an iceberg, 
which, according to its position, took a rosy glow from 
the sky, or merely interrupted it with its cold grey 
j, outline. 

i During the forenoon of February 16 we passed on 
I under sail through a splendid double chain of icebergs, 

, most of them table-topped, and showing little evidence of 
j change of form ; and all day, on the southern horizon, 
j btrg after berg rose solemnly out of the water, at first a 
! white line only, the blue bounding-cliff growing in height 
■ as we ran southwards. Shortly after noon wc crossed the 
I Antarctic circle, and a little later we reached our most 
i southern point, lat. 66'’^ 40' S. ; long. 78’’ 22' E. exactly 
fourteen hundred miles from the South Pole. 

As the season was advancing, and as there was no 
special object in our going further south— a proceeding 
which would have been attended with great risk to an un- 
protected ship, since, while the temperature of the 
'■ surface-water ranged between - i‘’’67 and -- 2®'o C, (29' 
and 28^*4 F.), very close to the freezing-point of sea- water, 
the temperature of the air fell to - 4®‘44 C. (24 1 '.), and 
; once or twice the water began to show that sludgy an- 
if pearance which wc know sets so rapidly, converting in a 
few hours an open pack into a doubtfully penoirable 
barrier — Capt. Narcs decided upon following the edge of 
;■ the pack to the north- eastward, towards the position of 
y Wilkes’ Termination Land.” 

From our most southern point the sea was tolerably 
clear of ice for at ]e.^st twenty miles in a south- westeily 
direction. The whole of the horizon to the south-east was 
fiij closed by a chain of very uniform and symmetrical flai- 
f topped bergs, all about 200 fett high above the water, one 
I upwards of thicc miles in length, and several between one 
I and two miles. 

I During the next week wc were making our way slowly 
I to the north-cast, along the edge oi the pack, sometimes 

V dipping into it a little way, or crossing outlying loose 
/ patches. 

jr The pieces of ice on which we were bumping every 

V now and then were 10 to 20 feet in length, rising from 
I to 2 feet out of the water. Most of them were covered 
with a smooth layer of lately fallen snow, which had 
apparently not even got splashed with the water which 

' round the blocks, it was so pure and white. 

When the ship struck a block, the ice was usually 
^ driven aside unbroken ; but the crust of snow was 
shattered and fell into the ’water. At the line where the 
water broke against the ice-blocks, they were all more or 
f less honeycombed and worndooking, and along this line 
many of them were of a dirty- yellow colour, probably 
'^trom the washing of diatoms and crustaceans into the 
ice, The temperature of the air averaged about 
iji ""4 7 C. {23®*S F.) in the shade ; and that of the surface 
w J sea a®78 (27” F.) ; every overhanging ledge of 

||an iceberg w as fringed with delicate new^ icicles, and the 


gummy” look of the surface, threatening the formation 
of young ice, was very evident. The sea was usually a 
splendid deep blue. 

The weather changed during the night of the 23rd, and 
at daylight on the morning of the 24th the wind was rising 
fast with a cloudy sky and frequent snow- .showers. We 
were very anxious to get a haul of the dredge in this posii- 
tion, and Capt. Nares had it put over in the hope of 
getting it up before the weather became too boisterous. 
I'he wind and sea rose so fast, however, that it w^as found 
necessary to shorten the operation. The dredge was got 
in safely, but, as we’ anticipated, it was empty, and had 
probably never I'eached the bottom. During the forenoon 
the weatlter got rapidly worse. The snow became con- 
tinuous, and was so thick — blinding clouds of singularly 
beautiful wheel-like crystals, which stung the face as if 
they were red hot — that we could scarcely see the length 
of the ship. We tried to get under the lee of an iceberg ; 
but while reefing an eddy caught the ship and dragged 
her tow'ards the berg, which she fouled, carrying away her 
jibboom. At three P.M. things were nearly as bad as 
they could be. The wind was blowing from the south- 
east by cast, with a hurricane force, in the squalls ; the 
sea was running very high ; the temperature had fallen 
to - 6”‘ii C. (21’ F.); ive were surrounded with icebergs, 
which we could not see for the sheets of b'HtMling,.§|imv^ 
but we could hear the dull boom of the surf dashing upon 
them. When the gale was at its height we saw the loom of 
an ireberg on the lee-bow,and were drifting directlyupon 
it. As there was no time to steam ahead, Capt. Nares went 
full- speed astern with the four boilers, and set the reefed 
main topsail aback, and under this sail the ship fortu- 
nately gathered stern-way, keeping broadside to the wind, 
and we drifted past the berg. Towards evening the wind 
fell a little, and we moved about all night between two 
birgs, whose position we knew', keeping as much as 
pos:.ible under their Ice till daylight. ■ 

On the morning of the 25th this storm, which was one 
of the most trying and critical episodes in the whole 
voyage, was entirely over, and the air w^as calm and clear. 
Wc pushed a couple of miles into the pack to the norih- 
e.ast. We were now about fifteen miles from the position 
of Termination L'and on the chart stnt by Lieut, Wjlkes 
to Capt. Ross. The sky was clear to the southward and 
cui-twMrd, the direction of the supposed land, but there 
was nothing which could be taken even for an appear- 
ance of land.” A sounding taken close to the edge of 
the pack had given a depth of 1,300 fathoms, and there 
was no trace of land on any of the icebergs. We 
were forced to conclude that Lieut. Wilkes had been in 
error, and that there was no lan^l m this position. We 
now ran on steadily in a noith-casterly direction towards 
Cape Oiway, and on March 4 we passed a low irregular 
iceberg, the last we saw during our southern cruise of 
1874. VVe sighted Cape Otway on March 16, and on the 
17th we anchored off Sandridge Pier, in Hobson’s Bay. 

In these high southern latitudes, at all events at the 
point where we crossed the Antarctic circle, it seems that 
originally all the icebergs are tabular, thfj surface perfectly 
level and parallel with the surface of the sea, a cliff on 
an average 200 feet high bounding the berg. The top is 
covered with a layer of the whitest snow ; now and then 
a small flock of petrels take up their quarters upon it, 
and trample and soil some few square yards, but after 
their departute one of the frequent snow showers restores 
it in a few minutes to its virgin whiteness. The upper 
part of the cliff is of a pale blue, which gradually 
deepens towards the base. When looked at closely, the 
face of the cliff is seen to be traversed by a delicate 
ruling of faint blue lines, the lines more dist.'int above, 
and becoming gradually closer. The distance between 
the well-marked lines near the top of the berg may be a 
foot, or even more ; while near the surface of the water it 
is not more than 2 or 3 inches, and the spaces between 
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the blue lines have lost their 4 ead whiteness and have 
become hyaline or bluish* The blue lines are very un- 
equal in their strength and in their depth of colouring ; 
sometimes a group of very dark lines gives a marked 
character to a part of a berg. Between the stronger blue 
lines near the top of the aiff a system of closer bands 
may be observed, marking the division of the ice by 
still finer planes of lamination, but these are blended and 
lost in the narrower spaces towards the water-line. The 
blue lioei are the sections of sheets of clear ice; the 
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white intervening bands are the sections of layers of 
ice where the particles are not in such close contact — ice 
probably containing some air. 

The stratification in all the icebergs which we saw, was, 
I believe, originally horizontal and conformable, or very 
nearly so. In very many of them the strata had become 
inclined at various angles, or vertical, or reversed ; in 
many they were traversed by faults, or twisted or con- 
torted or displaced, but I never saw a single instance of 
deviation from the horizontal and symmetrical stratifica- 
tion which could in any way be referred to original struc- 
ture ; which could not, in fact, be at once accounted for 
by changes which we had an opportunity of observing 
taking place in the icebergs. 

1 thirik there can be no reasonable doubt from their 
shape, and from their remarkable uniformity of character, 
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that these great uble-topped icebergs which we saw all 
around us, and closing in our southern and eastern horizon 
at the southernmost point of our voyage, and breaking 
down and melting a little further to the north, are pris- 
matic blocks riven from the edge of the great Antarctic 
ice-sheet, portions of whose vertical cliff were seen by 
Ross in January, iHt, and in February, 1842, in lat. 
and Ut. 77"* 49 S* to the southward of New Zealand, 
T ..r^ma^ndant Rinaaold in the U.S« shin 


lat. 65® 4p' S. There is unfortunately great difficulty in 
determimng when the wall of ice to which the term ice- 
barrier” was restricted by Capt Ross was seen by 
Lieut. Wilkes or any of his party, since Lieut Wilkes 
applies the term indiscriminately to the solid ice-walls 
and to the masses of moving pack by which his progress 
was from time to time interrupted. The wall is satisfac- 
torily described at one or two points only. 

1 believe that the stratification of those portions of the 
icebergs which were visible to us is due entirely to suc- 
cessive accumulations of snow upon a nearly 
level surface* The spaces between the trans- 
verse blue lines on the bergs may possibly 
represent approximately the snow accumula- 
tion of successive seasons. The direct radiant 
heat of the sun is very great in these latitudes, 
and during summer the immediate surface of 
the snow is frequently melted in the middle of 
the day, the water percolating down among 
the snow beneath and freezing again at night, 
or when it has trickled down into the shade. 
This process repeated every clear day for the 
two or three months of summer might well 
convert a very considerable belt of snow into 
ice more or less compact. That the process does go on 
we had ample evidence in the icicles fringing the snow 
which was lying upon flat pieces of the pack, which 
dropped rapidly in the sun even when the thermometer 
in the shade was several degrees below the freezing 
point. 

The finer laminations may probably indicate the more 
feeble results of the same process after successive snow- 
falls. As I have already said there was not, so far as we 
could sec, in any iceberg the slightest trace of structure 
stamped upon the icc in passing down a valley, or during 
its progress over rochen nwntvnnt^s or any other form of 
uneven land ; the only structure except the partllei strati* 
ficaiion which we ever observed which could be regarded 
as bearing upon the mode of original formation of the 
ice-mass was an occasional local thinning out of some of 
the layers and thicktning of others, just such 
an appearance as might be expected to result 
from the occasional drifting of large beds of 
snow before they have time to become con- 
solidated. 

We certainly never saw any trace of gravel 
or stones or any foreign matter necessarily 
derived from land on an iceberg; several 
showed vertical or irregular fissures filled with 
discoloured icc or snow, but when looked at 
closely the discoloiaiiou proved usually to be 
very slight, and the effect at a distance was 
chiefly due to the foreign material idling the 
fissure reflecting I ght less perfectly than the 
general surface of the berg* In one or two 
distant bergs there seemed to be thick hori- 
zontal beds of ice deeply coloured browit or 
bottle-green, but this was also, I believe, chiefly 
an effect of light. 

In the pack, which is made up of fragments 
of all sizes of berg-ice mixed with masses of 
salt-water icc, the berg-ice is almost always 
either white with palc^lue streaks, blue with 
a white opalescence, or rarely deep blue, or 
still more rarely black from absolute transparency ; it is 
seldom soiled in any wf^. It is so occasionally ; on the 
loth wc passed, not fat from our turning-point, a piece of 
berg-ko with a small flock of penguins upon it. The 
birds had evidently been there for some time for the snow 
on the surface of the ice was trampled into a dirty brownish 
mud ; anotW fall of snow would have converted ibis 
layer into a discoloured vein In the Uock* 

C WvviLbE Thomson 
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OUR ASTRONOMICAL COLUMN 
Chance of Colour in a Star.-— Dr. Klein of Cologne first 
directed attention to a periodical change of colour in the star a 
Ursje Majorig, from yellow to an intense fiery red, end estimated 
the duration of the period to be about five weeks. In a com- 
munication to the Astronontische Nachrichtm, he gives observa- 
tions by Herr Weber from August 22, to October 24, 
which support his inference. Thus on September 5 and October 
10 the star w^ considered ** stark feuerroth and ‘‘feuerroth, 
lief,** while on August 22 and October 24, it was noted 
*‘weissgelb” and ‘*g<db, schwach blauKch ** respectively : from 
September 5 to October 10 is a period of thirty-five days, con- 
firming the earlier estimation by Dr. Klein. Herr Weber ob- 
served with a Steinheil achromatic of 2| inches aperture, and 
34 feet focal length with a power of 90. Probably since the suspi- 
cion of a regular change of colour was made known, the star has 
engaged the attention of other amateurs, who may be able to add 
something to the evidence pro or con. 

New Double Stars.— -Mr. Ormond Stone, Director of the 
Observatory, Cincinnati, has circulated a list of fifty double stars, 
varying in distance from o"‘8 to 8"*o, which are assumed to be 
new, and which have been recently found by Mr, Howe with 
the eleven-inch refractor ; the whole are included between and 
40® south declination* Positions are given for 1880, with esti- 
mated angles and distances, and the magnitudes of the com- 
ponents. Since the number of rapidly-revolving double-stars is 
probably much greater than at present known, it appears very 
desirable that micrometrical measures of objects newly discovered 
should be at once placed upon record, in place of merely cstL 
mated angles, which form no satisfactory starting-points for the 
calculation of orbits. 

The Binary Star n Cassiopex.— D r. Gruber, of Buda- 
Pcfcth, has investigated elements of this binary, from normal 
position-angles formed witli the aid of Duncr’s orbit. His 
figures agree as nearly as can be expected in such a case with 
those ebtained by the careful calculation of Doberck. With the 
value of annual parallax obtained by O. Struve, viz., o"*i54, we 
find — 

Cruber. Doberck. 

Mass of the system 4*632 •• 5*25^ 

Semi-axis major $6*097 ••• 63 * 83 ^ 

The sun^s mass is taken for unity, and the semi-axis major is 
expressed in mean distances of the earth from the sun. Dr, 
Gruber*s period is 195^ years. 

In the only two cases which we arc at present able to com- 
pare with that of 17 Cassiopeae we have for a Cenlauri, mass of 
system = 2*2 sun-masses, while for 70 Ophiuchi the similar 
value is 3*1. 

The Mass of Neptune.— I t is understood that M. Leverrier, 
from his final researches on the motion of Uranus, obtains a 
sensibly larger value lor the mass of Neptune than has been 
assigned by Prof, Newcomb, and one approximating to that 
which was inferred many years since from Mr. Lassell’s direct 
measures ot the distances of the satellite. 

The Nautical Almanac for 1880 has been published, 
during the last week. The ephemeris of the planet Satuin, 
i which since the appearance of the almanac in its improved form 
j has hitherto been founded upon Bouvard*s Tables, is computed 
5 from heliocentric plans communicated by M. Leverrier in advance 
J of the publication of his new tables in vol. xii, of the AnneUes of 
iV the Observatory of Paris \ the number of standard stars has been 
increased from 149 to 197, and in extending Damoiseau’s Tables 
of Jupiter*s satellites, certain corrections supplied by Prof, j 
Adams hav^ been intr^uced. | 

The imoressioa of the Nm^tkal Alnt&nac now considetablv ! 


METEOROLOGICAL NOTES 

Accelerated Transmission ov Weather Maps.— T he 
New York Herald of November 7 publbhes a map of the weather 
of that morning, exhibiting the lines of atmospheric pressures 
and of the temperatures over the United States. The meteoro- 
logical charting which was finished at the Central OlRce in 
Washington at 10 a.m. was immediately transmitted from Wash- 
ington in fac^simile by telegraph to Philadelphia, where it was 
received at 10,30 a.m. It was shortly thereafter published in the 
supplement of the A^ew York Herald of the same day, being the 
first occasion on which such, telegraphic charting had appeared 
in any newspaper. The fact of telegraphing and printing such 
charts solves one of the greatest difficulties of exchanges of 
Weather Reports. It may now be regarded as only a question 
of time when the more important newspapers of our , British 
large towns will be in a position to present their readers cve^ y 
morning with a chart of the weather as existing only two or three 
hours before going to press ; and indeed it will not be till thij 
result be effected that the practical utility of weather warnings 
will be properly developed, owing to our close proximity to the 
Atlantic and the rate at which our weather-changes pass, to the 
eastward. 

Greai' Storm of Wind at Sydney.— M r. Russell, the 
Government astronomer at Sydney, reports that during a heavy 
storm of wind which occurred in that part of Australia on Sunday, 
September 10, the wind, in a gust lasting one or two minute*',, 
attained the extraordinary rate of velocity of 153 miles per hour, 
as ascertained by Robinson’s cup anemometer ; and tliat during the 
twelve minutes, from 12. 18 to 12.30 a.m, %l\ miles of wind passed 
the Observatory, being at the rate of 112 miles per hour. This 
extraordinary recorded velocity may be regarded as a new con- 
tribution to meteorological observation, and we look wdth much 
interest to the description which will doubtless be given of the 
method by which it was determined. It scarcely admits ol a 
doubt that the maximum velocity or force of the wind that occurs 
in great storms is frequently much understated. 

The Temperature of the Northern part of the At- 
lantic.— An important contribution to the physics of the North 
Atlantic appears in the November number of PeiermantCs Ceo^r, 
MiUheilungen, in a paper by Prof. Mohn on the temperature of 
the sea beween Norway, Scotland, Iceland, and Spitzbergen 
The material employed in the discussion consists of the obser- 
vations collected by the Norwegian Meteorological Institute from 
the lighthouses on the coast of Norway and from Norwegi.m 
ships, and the observations published by the Scottish Meteo- 
rological Society from their stations in Scotland, Fard, and 
Iceland — tlie observing stations, exclusive of the ships, numbering 
twenty-two. At places where observations only for two or three 
years arc available, they are reduced to the longer period of the 
nearest station by the process of differentiation, with the result 
that virtually the averages are all good and fairly comparable with 
each other. The results are represented oij ^se ven charts, well 
: executed in colours, showing by six distinct slmdes, as well as by 
isothermal lines, the distribution of temperature over this portion 
of the Atlantic for each set of two months and for the year, and 
the changes in the positions of .the same temperatures from sea- 
son to season. The outstanding feature of the charts i.s a strong* 
marked warm thermal axis, taking a north-easterly direction 
about 150 miles to westward of Scotland and Norway, extending 
even beyond the North Cape. Along this line of warm water 
temperatures are considerably higher than elsewhere in the same 
latitude. On the July- August chart, however, the warm axis 
approaches much nearer to the coast of Norway, and extends 
Only from off the Naze to about lat. 66^ From June to Septem- 
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In Qihcr words, during the hottest wtoulhs the influence oJ the 
heated hind is powerfully felt, but during the other two-thirds of 
the year the peculiar distribution of the temperature is deter- 
mined by the strong south-westerly winds imd current of 
the Atlantic. This influciice of the Atlantic on the tem- 
3f>eralure of Western Europe is enormous, the thermic ano- 
maly for January being estimated by Prof. Mohn to be 
in the interior of Norway, 23’ *2 in Scoiland, in the 
nprth-west of Iceland, while in Lofoten it amounts to 41^*4. In 
May-June and in a slight degree in July-* August, a large extent 
of cold water appears as if thrust out from the Arctic Sea west 
of Jan Mayen to the south-eastwards as far as Faro, deflecting 
and crowding together the whole of the isolhermals over this 
region in a most remarkable manner. This is a point which 
well deserves the most careful investigation, not merely from its 
evident importance to the fisheries of this part of the Atlantic, 
but also from its meteorological significance, it being in May and 
June that atmospheric pressure reaches its annual maximum, 
northerly and easterly winds their greatest predominance, the 
weather becomes brightest and clearest, and the rainfall sinks to 
its annual minimum over the extreme north-west of Europe. An 
instructive comparison is also made betiveen the temperature of 
the sea and that of the air, and a valuable discussion is added of 
the ol>servatk)ns made at different depths of the sea between 
Iceland and Norway ; but for these and other interesting points i 
we must refer to the papt r itself. 


BIOLOGICAL NOTES 

Nxw Fresh-water Umxorons.— For many years the small 
group known as Actinophrys, first accurately described by 
Ehrenberg, remained somew'hat isolated, distinguished among 
unicellular forms by its nearly constant spherical form, and the 
persistence of its straight radiating processes or pseudopodia. 
But in recent years a whole scries of organisms has been de- 
scribed, and has attained sufficient prominence to constitute, 
with Actinophrys, an order denominated Ifeliozoa. Many in- 
teresting papers have appeared in the Archiv fny mikroskojtische 
Anaiomie on these organisms, contributed by E, Hertwig, 
Lesser, Cienkowski, Greeflf, and others ; and in our t»wn country 
Mr. W. Archer has been the most active and successful student 
of the Heliozoa, his papers having been principally published 
in the Quarterly Jmfnal uf Microscopical Science. From these 
one derives an idea of these animalcules as being the most com- 
plex of the fiee forms which pusses ^ pscudopodia, and are at 
the same time unicellular ; they are neither multicellular and 
differentiated like the Radiolaria, nor orgatiiscd like the ciliated 
Infusoria. While a few forms, as Actinophr)^!, are quite devoid 
of skeleton, most of them possess certain hard parts, consisting, 
it may be, of a single solid and globular piece, but in other cases 
of very minute rod-shaped spicules, soaietimes siliceous, some- 
times ea^ly soluble. These arc either disposed so as to invest the 
main body of the organism more or less closely, or radially, pro- 
jecting as spines. •When food is taken, these minute hard parts 
can be pushed aside to allow access to the central body-mass ; 
and the same occurs when Indigestible material is thrust out. 
locomotion le usually very slow ; most Helioroaus move by 
balancing themselves on the tips of their psoudopodia, and thus 
very gradually rolling onwards. Multiplication of the oiganbms 
is effected by division, either simple, or occurring after cncysta- 
tion. Some forms are remarkable for conuimng a great abun- 
dance of chlorophyll granules. 

Rg.ARXANO|tMXNT 01 ' THE ORDERS OF EnDOGENS.— A t a 

recent meeting of the Linnean Society of London, Mr. llciitham 
pro)[)Osed m entirely new arrangement of the orders of Endogens, 
whicdi he beHeya to be more in accordance with their genetic 


pr^ciit in use. He proposes to ejamify Endc^ens uiuler four 
series, vir., i. Epigyn.^ j flowers with a double usually pctaloid 
perlahth ; ovary usually Inferior ayncatpous. a. Coronarim ; 
flowers with a double usually jaetaloid perianth ; ovary superior, 
almost always syncarpous. 3. Nodiflor/e ; flowers usually 
achkmydeou?, or with a dry perianth ; ovaiy mostly apocar- 
potis ; and 4. Gt.umai.es ; perianih replaced by membranous 
scales (p ales or lodiculcs) ; ovary always uniovular. The orders 
are arranged thus in the four series r— in the first, Hydro- 
charidese, Scitamineoj (including Musaceaf, Catmacew, &c.), 
Orchidete, Burmanniacese, Iridere, Amaryllideae (including Hffi- 
modoraceae), Taccacepf, DioscoridcDe, and Bromeliacem (?) ; to 
the second, Roxburghiacese, Liliaceic (including Melanthacc«e, 
Smilaceae, &c.),Pontederiacca;, Thilydraccfe, Xyridcse, Comme- 
lynaccse, Juncese, and Palma- ; to the third, Pandanem, Aroldese, 
Typhacea^, I^mnacea;^, Naiades (including junesginese), and 
AUsmacea* (?) ; and to the fourth, Eriocaulese, Centrolcpideie, 
Kestiacete, Cyperaceas, and Gramincre. 

Thk Sensation of SouND.~-At a recent meeting of the 
Vienna Academy a paper was communicated by Dr. Isidor 
Hein ‘^On the Relations between Perceptions of Touch and 
of Hearing.” His conclusions are these i. The sound pro- 
duced by striking a solid body is always accompanied by a sen- 
sation of touch, which, like the sound, difleis according to the 
nature of the body. If the sound is diflerent in different parts 
of a body, there goes along with the variation of the sound, a 
variation in the touch-sensation ; and if the surface be divided 
into several sections according to differences [in sound, a con- 
gruent division may be made on the basis of touch. 3. On 
bringing a struck body towards a reflecting wall, the sound and 
touch- percq:)tions show similar variations. 3. To the touch- 
perception in question correspond vibratory motions of the 
exterior body, produced even with the weakest stt iking, whereas 
sound only begins to be perceived with impacts of a certain 
intensity. 4. The sense of touch is capable of perceiving vibra * 
tions and comparing the differences of these. It brings hereby 
to consciousness, a special quality of touch-sensation, which is to 
be distinguished from sensation of pressure. 5. This distinguish- 
ing power of the organ of touch, not sufficiently appreciated 
hitherto, offers practical medicine a peculiar mode of investiga- 
tion, which greatly enlarges the doctrine of the physical symptoms 
of the human organism, and for which the author suggests the 
(German,) name of ** Erschulterangs-palpation.” 

The Ausokftion of Organic Matter ry Plants.— In a 
communication from Prof. Calderon, of the Institute of Las 
Palmas, Canary Isles, he contests the ordinary view that the 
nitrogen of the tissues of plants is derived entirely from the 
nitrates and ammoniacal salt* absorbed throUigh the roots. He 
floes not, liowevcr, adopt the old theory that the source is 
the free nitrogen of the atmosphere, but rather the nitrogenous 
organic matter which is always floating in the air. The nutrition 
of plants he divides into three classes : merophetj^ous^ the ab- 
sorption of dead organic matter in various stages of decompo- 
sition ; plasmapha^ouf, the assimilation of living organic matter 
without elimination, or distinction of any kind between useful 
and useless substances, such as the nutrition of parasites ; and 
hi&phagau$^ the absorption of living organisms, such as that 
known in the case of insectivorous plants. A further illustration 
of the latter kind of nutrition is, according to IVof. Calderon, 
funiiished by all plants provided with viscid hairs or a glutinous 
excre tion, the object of which is the detention and destruction of 
small insects. To prove the importance of the nitrogenous sub- 
stances floating in the air to the life of plants, he deprived m 
of «dl organic matter in the mode described by Prof. Tyndall* 
and subjected lichens to the access only of tlds filtered air and 
of diitaied water, whan he found all their physiological func- 
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NOTES 

The Kew Committee h*ve appointed Mr. G. N. WhippU, 
B.Sc., Superintendent of the Ohaereatory. Mr. Whipple’s 
connection with the establishment is of nearly nineteen years 
Standing, he having entered it in Jannary, J858. 

DR. Pktermann has sent us a map in which lie has embodied 
the discoveries of the English Arctic Expedition. He appears 
atUl to mmntaln his well-known hypothesis of the continua- 
tion of the north coast of Greenland towards and beyond 
the North I*ole^ draw# the line of the visible horizon 
of the English EKpedition at about fifty nautical miles north 
of Grant Land, its furthest north point being the 84th deg. 
of lat, and remarks that north of this line may be either 
land or sea. Of course no one can contradict this. He 
has, however, restored President’s Land in rather a remarkable 
position, identifying it apparently with Beaumont’s Cape Bri- 
tannia, to the north of Beaumont’s furthest point on the north 
coast of Greenland. The map will be found a very useful one 
in studyiirg the route of the expedition, especially as compared 
with that of the Polaris, 

Capt. NaRES and the other Arctic officers have been enter- 
tained by the Greenwich cadets and by the Royal Naval Club at 
Portsmouth. Capt. Nares st.ated that when the whole story of 
the efforts of the expedition is published, it will lie seen that 
better woik could not have been done. 

The constituents of fodder-remains of rhinoceroses and mam- 
naoihs in Northern Siberia have been examined by several 
observers, and the conclusion arrived at that these aniraais lived 
in the places where their froren bodies have been found, on 
plants which are still to be met with in Northern Siberia. New 
ground for thi.s opinion has been funushed by M. Schmalhausen 
to the St. Petersburg Academy, who hat examined microsco- 
pically the constituents of a mass of daik-brown matter extracted 
from hollows in the teeth of a rhinoceros in the Irkutsk! Mu- 
seum. That this was truly the remains of fodder of the animal 
seemed clear from the appearance and the macerated character 
of the vegetable substance, of which only the w^oody and cuti- 
cular parts showed a more or less distinct structure. The 
greater portion of the piece consisted of leaf-remains, with here 
and there a fragment of stem. For the most part the stem and 
leaf-fragments were those of monocotyledonous plants, probably 
of Graminere ; there were also, in le.ss quantity, leaf-fragments 
of dicotyledonous plants. Besides leaf-shreds of Coniferse, there 
were woody pieces which indicated the existence of Picea (Obo- 
vata ?), Abies (Sibiria?), Larix (Sibirica?), Gnetacese, Betulacese, 
and Salicineae. If it is scarcely possible to detennine certainly 
the species of a plant merely from some of the wood received in 
the stale indicated, and from the structure of the leaf epidermis, 
it yet seems unquestionable that these remains must be referred 
to northern plants and to such ^as are >iill partly found in the 
high north* 

Mr. Coxwell writing to the Daily Navs in reference to 
Arctic ballooning, maintains that the ordinary practice of bal- 
loMiing would be quite unsuitable for the conditions found in the 
Arctic regions. 

M. Moritz, director of the Tiflis Observatory, makes an 
interesting communication on tlie results of an examination of 
the magnetic instruments there last July by Prof. Sm.'moff, of 
Kasan, who has been engaged during the last six years travelling 
mrough to determine the elements of terrestrial magnetism. The 
Instruments employed by Prof, Smirnoff, which cost 300 roubles, 
were all verified at Kew, and are furnished with microscopes and 
all the other accessories of the English system. The compass has 
three needles (No, ^ Ho. 3, and No* 16), four inches in length, 
tbi readings of the three needles is the true , 
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structed according to the old method of Gambey, which are now 
generally looked upon as inferior instruments. They cost respect- 
ively only 163 and 40 roubles. The results of a very careful com- 
parison are these Assuming the mean of the indications of the 
three Kew needles as the true inclination the errors of the instru- 
ments were, Kew No. 4, — o’ '25 ; No. 3, 4 2' '45 ; and No. 16, 
- 2’*22 ; the error of the large Gambey being 4* o’* 30, and of 
the small Gambey — o' *09. M. Moritz remarks that the micro- 
scope and detached circle on which the readings are made, and 
which add so greatly to the price of the English compass, appear 
to add nothing to the precision with which the inclination is 
determined, facilities for minute reaflings of the compass being 
made counting but little, it being the form of the pivots of the 
physical axis of the needle which stamps its character on the 
instrument. 

“On Some Insect Deformities,'’ by Dr. Hermann A. Hagen, 
is the title of No. 9, vol. ii., of the Memoirs of the Museum of 
Comparative Zoology, Plarvard College, Cambridge, U.S. 

Wk have received from Ilerr Schmi U, publisher, Zurich, Dr. 
Hermann Bevge’s “ Beitiiige zur Enlwicklungsgeschichte von 
Bryopkyllum Calycinum,” and Dr. Gustav Schoch’s “ Die 
Schweizerischen Orthopteren.” 

The following German publications have been sent us by 
Messrs. Williams and Norgate “ Ueber die Zugstrassen dcr 
Vdgd,” by J. A* Palmcri, of Helsinglors ; “Grundzuge dcr 
Mikrophotographie,” by Max Hauer; “Samralung wissen- 
schattlicher Vortiage von Prof. Wilhelm Forster “Die Dar- 
u'in’.-.chcn Theorien und ihre Slellung zur Philosophic, Religion, 
uud Moral,” by Rudolf Schmid. 

Tmc Goldsmiths’ Company, whose donation to the Chemical 
Society we noted last week, have voted 500/. in aid of the fund 
for extending Edinburgh University builuings. It is stated that 
this Company spends annually 6,000/. for educational pur|X)ses 
alone. We wish the other City Companies would follow such 
a good example. 

The following were elected office-bearers of the Royal Society 
of Edinburgh on Monday la.st President, Sir William Thom- 
son ; Vice-Presidents, Rev. Dr. Lindsay Alexander, Bishop 
Cotterill, Sir Alexander Grant, Prof. Kelland, Lord Neaves, 
and David Stevenson ; General Secretary, Prof. Bali our ; Secre- 
taries to Ordinary Meetings, Professors Tait and Turner; 
Treasurer, David Smith ; Curator of Library and Museum, 
Prof. Maclagan ; Members of Council, Prof. Crum Brown, Dr. 
James Bryce, Alexander Buchan, Dr. Matthews Duncan, Dr. 
A, Fleming, Dr. T. Harvey, D. Milne Horae, Prof, McKen- 
drick, Dr. C. Morehead, Sir C. Wyville Thomson, Dr. R. H, 
Traquair, and Dr, Robert Wyld. 

The next meeting of the French Association for the Advance- 
ment of Science wdl lake place, as we liave already intimated, 
at Havre in the end of August, 1877, under thS presidency of Dr. 
liroca. A local.committee has been already formed at Havre under 
the presidency of M. Mazurier, the mayor. At the first meeting 
M. Gariel, the secretary of the committee, suggested many ttseful 
and interesting experiments to be made in the Seine or the sea. 
Special efforts will be made to procure a large attendance of 
English satmils and memlrers of the British Association. It is 
reported that a special deputation will be sent to the Dublin 
meeting of tire Britisli Association. The place of meeting for 
1878 has not yet been determined upon, but it will probably be 
Versailles or Paris. 

The Timts of Monday contains a journal kept by the Rev. 
Mr. Lawes daring a voy^e from Port Moresby to China Straits, 
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At Hood’s Bay they salkd up a ooiisidembk river, and near the 
coast found a large village, regularly laid out in streets and 
squares, scrupulously clean, with gardens and carefully cultivated 
flowers. Canoes of large sire and excellent make they saw 
being hewed out with stone hatchets. At a lagoon at Cape 
RoJney a regular lake village was found, the lagoon leading up 
to a considerable river. Near Table Point a large canoe 
** manned by at least twenty-one women, came alongside ; it 
is reported at Port Moresby, and all along the coast, that there 
is a village of women somewhere near Amazon Bay. 

At the last meeting of the French Geographical Society, the 
president, M, Malte Brun, intimated that the Council General of 
the Seine had voted a sum of 2,000 francs to assist M. Largeau 
in his exploration of the Sahara. M. Largeau left on November 
19 for Algiers, whence he will proceed to Constantine, Tuggurtb, 
and Central Sahara. The subscription on his behalf is pro* 
ceeding. The Geographical Council of Lyons has voted a small 
sub.'i ly <.<r 12/., and tlie Municipal Council of Lyons will send 
him, within a very few days, a considerable donation. M. 
Melklin, a rich landed gentleman, has offered to the Society to 
maint ain during one year any traveller approved by the Society. 
The ofier was accepted witli thanks. On December 20 the 
general secretary will deliver a lecture on ‘*The Progress of 
Geography during 1876,” and on the following day the annual 
banquet will take place at the Grand Hotel. 

At the Geographical Society on Monday night papers were 
read on the results of Col, Gordon’s expedition in Central Africa, 
from CJeneral Stone, the Rev. K. J. Davis, and Signor Gessi- 
Sir Rutherford Alcock announced the death of an African 
missionary, Mr. Redman, who, by his explorations, had ma. 
tenally helped subsequent travellers, and who first suggested that 
til ere w»as a great system of lakes in Central Africa. 

A GitEAT extension of the medical department of the Univer. 
sity of Heidelberg has been in progress for some time. Large 
additions to the Medical School and the Hospital attached to it 
have been made, and when completed, as it will be shortly, this 
institution will be one of the most complete in Europe. Every 
provLion has been made for scientific investigation in connection 
with the healing art in all its departments. 

The Archiv fiir AnthropotogU fysi. 173) contains a paper by 
Uerr 1 ... Limlenschmidt, In which he pronounces his conviction 
that the drawings upon the fossil bones found in the Thayingen 
Cave are spurious and the result of ia'cntional deception. These 
drawings, which represent a bear, a fox, and a stag, were 
generally admired in scientific circles in 1874 (when they were 
found) as being amongst the most perfect specimens of the kind ; 
they also led to the supposition of the highly-civilised state of 
the ancient cave inhabitants. Herr Lindenschmidt produces 
evidence to the effect that precisely the same drawings arc con- 
tained in a Jililc work by Leutemann, “ Die Thiergiirten und 
Mcnagerien mit Ihren Insassen,” which was published in 1868, 
ai.r. six years befow the discovery of the cave near Thayingen. 
As the work in question had a very wide circulation in Germany 
the inference drawn is obvious. 

A NOTICE in the Ostsa Zeitung accounts for the frequent de- 
ficiencies in the aroma of foreign cigars by announcing that from 
Gttben whole waggon- loads of dried cherry-leaves are weekly 
exported for the manufacture of ‘^tobacco.'* 

A SUCCESSFUL soirk of the Manchester Scientific Students* 
Association was held last Friday, when Prof. Williamson gave 
an address on Insectivorous Plants. 

A VEEY fine new nniversity building has been erected at Kiel, 
one marked |>ecttliarity of which is that it has no ** career," or 
prison, which hitherte^ it seemsi has been an invariable append* 
afie to German untvtrsitics. 


Thbee met in Berlin, a few days ago, a German Government 
Commission whose business it is to look after the moon and 
marshes of Germany. They resolved to establii^ an experi- 
mental station at Bremen, to be opened on April i next year, drew 
np a plan for obtaining statistics and a topography of moors, and 
made arrangements for the complete canalisation of the moors in 
the Duchy of Bremen. The labours of the Commission will 
include the whole of Germany. 

The directors of the Swedish Government railways have turned 
their special attention to the frequent occurrence of colour-blind- 
ness amongst their engine-drivers and other ofhcials. Prof, 
Holmgren has lately examined the whole staff of the Upsala- 
Gefle Railway, and amongst the 266 persons examined has found 
no less than eighteen who suffered from this defect, and who 
therefore were utterly useless and unfit for railway service. 
This investigation proves that cases of colour-blindness are far 
more frequent than is generally supposed, and that our railway 
companies would do well to follow the example of the Swedish 
State railways. 

The KiilnUche Zeiiung of the 14th inst, declares that the recent 
sadden cold was a perfectly abnormal meteorological phenome- 
non, and all the more $0 since it did not only visit a part but 
nearly the whole of Europe. Reports of heavy snowstorms have 
come from the whole of North Germany, Austria, Servia, and 
Roumania, and the temi>erature had fallen below freezing in all 
these countries as well as in Western France, Italy as far south 
as Rome, and the whole of European Turkey. In Hungary 
the cold reached 13^^ C. Violent gales were raging in the Black 
Sea, the Adriatic, and the Baltic. In another article, dated 
from tlic Tcutoburg forest, the paper reports that the whole of 
that district is snowed up, and a valuable crop of vegetables, 
beetroot, &c. , has been destroyed by the cold. 

A Mons, MfeNiER, of Bordeaux, has invented a new con- 
trivance for the steering of balloons. The mechanism is placed 
behind the car, and by a clever arrangement of network act* 
upon a belt which encircles the body of the balloon, extend- 
ing about four or five degrees above and below a horizontal plane 
through its centre — its equator, so to say. The rudder is plane, 
and can be used as a sail. The balloons are said to move 
obliquely upwards and downwards and also sideways, according to 
the position of the rudder. The sideway motion is very likely 
facilitated by changing the position of ballast. One circum- 
stance, which may be of special practical use, is that a balloon 
provided with this new apparatus, when falling to the ground, 
can be made to touch the earth’s surface very obliquely and thus 
avoid any sudden shock, and at the .same time facilitate a sade 
anchoring. 

Herr Edward Trewendt, publislier, Breslau, has issued 
the prospectus of a New Encyclopaedia of the Natural Sciences, 
which will include Jail departments of science. The first part 
will appear on January i, 1878. 

More than 18,000 francs have been already collected for the 
erection of Arago’s statue at Perpignan. 

The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey {Macafus radiaH^) from 
India, presented by Mr. E. F. Mathews; a Slender-bilkd 
Cockatoo {JMmtHs tenuirostris) from South Australia, presented 
by Mr. Stevens 5 a Gannet {Sula European, presented 

by Mr. R. IL W. I.rcach ; a Peregrine Falcon 
captured at sea, presented by Mr. A- Whyte ; a Gtivet Monkey 
{jCmopUhmts gri$((i^viridis\ from Nttbia^ an Indian Leopard 
(Bttis p4$rdm) from India, a Hooded Cbne (Grus mandekus) 
from Japan, a Globose Cutassow {Cmx from C^tral 

America, deposited ; an Indian Mumjae {Cenmlm a 

Japanese Deer born In the Gardens# 




SCIENTIFIC SEFIALS 


Morphdceischgs Jahrhuchf voi U. P«.rt 2.^0n the struct w 
of the toes of Batrachk, ic., by Dr. F. ( 3 ^ ^ 

the valvular apparatus in the conus aiftenosus of Selachians and 
Ganoids, by Dr. Stbhr.--^ontribilt^ to the anatotny his- 
tologl^y of Asteroids and Ophiuroids, by Wichard Lange (4b pages, 
3 plates). 

UiticwKRT and Du Bois Heysnond^s Anhh, Sc^ember, 1876. 
- Studies on animal heat, PArt 3 (concluMon), byDr. A. Adam- 
klewicx.— Contribution to the theory of the growth of bone, by 
Dr. L. Lolze.— On the negative variation of the muscular current 
during contraction, Part 3 (conclusion), by Du Bois Reymond. 


Archiv lUr mikroskepische Anatomie^ vol. xiii. Part i, July, 
Xgyd.—Rhizopod studies, No. vi., by F. E. Schulze.-— On the 
anatomy and histology of the Coccidse, by E. L. Mark.— Studies 
of the development of Gastropods, by N. Bobrelzky (75 pages), 
with 6 plates illiutrating the development of Nassa muiabilis^ 
Natica, and Fusus. — On the hypothesis of discharge and the 
motor end plates, by W. Krause. 


JSuUeiin dj VAcadlmie ImphiaU des Scunces de Si. Petcrsbmrq^ 
t. xxii., No. 2. — This part contains the following papers of 
interest : — Diagnoses plantarum novarum Japoniae et Mandshu- 
riae, decas xx. (continued from last vol.), by C. J. Maximovicz. 

the plants of the bear period found in the deposits of the 
Ogour river, a tributary to the jenissei, in Siberia, by J. Schmal- 
hausen. — Preliminary communication by the same, on a micro- 
scopical examination of the food-remains of Siberian fossil rhi- 
noceros, viz., Rhinoceros antiquitaiis sett tichorinus. — On the sup- 
posed satellite of Procyon (a Canis min.), by O. Struve. The 
other contents are only of ardiseological and philological interest. 


Zoological Society, November 21.— Prpf. Flowers, F.R,S«, 
vice-resident, in the chair. The Secretary read a report on the 
additions that had been made to the Society’s Menagerie during 
the month of October. — Mr. Sclater exhibited and made remarks 
on the skin of a young rhinoceros (A\ sondaicus)^ belonging to 
Mr. W, Jamracb, which had been captured in the Sunderbunds, 
near Calcutta, in May last.— The Secretary exhibited on behalf of 
Mr. Andrew Anderson, a coloured drawing of a specimen of Emys 
hamiltoni^ lately captured at Futtehgurh (Ganges), The occur- 
rence of this Emy% chiefly confined to Lower Bengal, so far west 
as Futtehgurh, was considered as of much interest.— A letter 
was read from Count T. Salvador!, containing remarks on some 
of the birds mentioned by Signor D'Albertis, as seen by him 
during his first excursion up the Fly River. — A communication 
was read from Mr. G. B. Sowerby, jun., containing descriptions 
of six new species of shells, from the collections of the Marchio- 
ness Faulucci and Dr. Prevost, — Mr. Edward R. Alston read a 
paper containing the descriptions of two new species of Besper- 
omys from Central America, which he proposed to call respec- 
tively Hesperoinys te^tdna and //. couesi. — A paper was read by 
Prof. Garrod, F.R,S., on the Chinese Deer, named Lophoimgus 
michianus^ by Mr. Swinhoc, in which he showed that the species 
so called was identical widi Elaphodus cepkalopkm (A. Milne 
Edwards), obtained by Fere David in Moupm. The close 
affinity between the genera Elaphodus and Cenmlm was demon- 
strated, the latter differing little more than in the possession of 
frontal cutaneous glands not found in the former. — Mr. Arthur 
G. Butler read a paper containing descriptions of new species of 
Lepidoptera, from New Guinea, with a notice of a new genus. — 
A communication was read from Dr, J, S. Bowerbank, being 
the eighth of his series of ‘‘Contributions to a General History 
of the Spongiadse.'^ 


SOCIETIES AND ACADEMIES 
London 

Linnean Society, November i6. — Prof. Allman, president, 
in the chair. — Messrs. J. C. Oman, R. H. Peck, and D. G. 
Rutherford were duly elected fellows.— Mr. II. N. Moseley, of 
II.M.S. Challenger^ read a paper on the flora of Marion Island, 
This island possesses considerable interest from its isolation and 
being within the Antarctic drift. It is about 1,000 miles from 
the African Continent, 450 from the Crozets, 1,200 from the 
desolate Kerguelen Island, above 2,000 from Tristan D’Acunha, 
and 4, 500 from the Falklands, to which, nevertheless, its flora 
appears related. It is of volcanic origin and snowclad. The 
rocks at half-tide are covered with DarviUa uttlis^ above high 
tide Tilhea moschata is found in abundance, and beyond the 
beach a swampy peaty soil covers the rocks, where there is a 
thick growth of herbage ; this is principally composed of species 
of Ac<ena, Azordhiy and Festuca^ the first of these three being the 
most abundant plant on the island, though the latter grass is by no 
meani scarce. The cabbage-like plant Pringlea antiscorbuika 
is less profuse than at Kcrgueleirs Land, borne of the ranun- 
culus group are met with at water pools near the sea ; four 
kinds of ferns were obtained, Lomaria Alpina being the most 
numerous. lichens are scarce, but mosses in plenty form 
yellow patches, which stand out conspicuously midst the 
green vegetation, which rises to an altitude of probably 
2,000 feet. From the occurrence of Pringlea on Marion 
Island, the Crozets, and Kerguelen Island, and the existence 
of foisil tree- trunks on the two latter, the author surmises 
an ancient land connection between them. — A memoir on 
.^**^ 5 ^* collected by Prof. Steere (U.S. Michigan) in the 
Philippine Archipelago was read by Mr. R. Bowdler Sharpe, 
and copious coloured drawings of the new and rare forms exhi- 
jbued.aud commented on. Although it is but lately that Lord 
; rw^ddale s (President Zool. Soc.) remarkable monograph on 
^the rhiUppme birds was published, with immense additions to 
»!• 1 yet Steere’s collection has yielded over sixty 

|lntherto unknown species. Many novelties may therefore stiii 
1 ^ expect^ as further exploration proceeds. The recorded 
ppcciea of birds from the Philippines at the pi*escnt now amount 
go 285.— -A letter containing observations on the American 
grasshopper {Qaiopdmus femur*rubrum\ with remarks on the 
wme by Mr. Frederick Smith, was noticed.— Mr. Moseley exhi- 
Ci 1 insular floral ooUections in illustration of his paper 

of the various parts touched at by the Challenger. He suso 
to oscHTtes of volumes and pamphlets, Ac., on 
Ural hiittory obtained by him in Japan. 


Meteorological Society, November 15, — Mr, H. S. Eaton, 
M.A., president, in the chair. — Messrs. R. A. Allison, John 
Evans, F.R.S., Dr. W. Marcet, F.R.S., Rev. T. G. P. Pope, and 
Mr. G. Washington were elected fellows. — The following paper* 
were read : — Results of meteorological observations made at 
Rossinitire, Canton Vaud, Switzerland, during 1S74 and 1875, 
by Mr. William Marriott. Rossinil're is situated in a valley 
running north-cast and south-west, about three quarters of a mile 
broad, the mountains on the north being 3^000 to 4,000 feet above 
the valley of the Sari, lie, and those on the south, 1,000 to 3,000 
feet. The valley is shut in at either end by a gorge, that on the 
cast being about one mile, and that on the west about two miles 
distant. The observations were all taken by Col. M. F, Ward, 
F.R.A.S. The mean temperature, as deduced from the mean 
of the maximum and minimum readings, was 43‘**4 for 1874, und 
43"* *5 fi^r 1875. The monthly means ranged from 20® *0 for 
December, 1874, and 20^-5 lor December, 1875, 64® *9 for 

July, 1874, The highest temperature in 1874 was 89® on July 3, 
and 1875, 8$® on August 18 ; the lowest in 1874 was 4"" on 
December 24, and in 1875 — T on January i. Owing to the 
situation of Rossinicre, the prevailing winds are those from 
north-cast and south-west. In the winter months the air is for 
the most part calm, and it is owing to this absence of wind that 
the intense cold is not so severely felt as it would otherwise be. 
The total rainfall for 1874 was 54*282 inches, and for 1875, 
55*870 inches. The months of greatei>t rainlall are July and 
November, and those of the least February and March. Thunder- 
storms occur frequently from May to August, as many as five being 
sometimes recorded in one day. The number of thunderstorms ob- 
served in 1874 was forty-five, and in 1S75, fi rty-thiee. No thunder 
was heard or lightning seen in the months of December to March. — 
The climate of Fiji, by Mr. R, C, Holmes. This paper contains 
the results of meteorological observations taken at Delanasau, 
Bay of Islands, north coast of the province of Bua, Fiji, during 
the five years ending 1875. The average annual mean tempera- 
ture is 79*^’ I, The highest temperature recorded was 97“ 7 on 
Januaiy J2, sSyt, and thelowrest 58''‘5 on August ao, 1875, the 
extreme range in the five years being 39''*2. The average annual 
rainfall Is 124*15 inches, and the number of rainy days 170. The 
greatest fall in 24 hours was 14 *95 inches, which occurred on March 
19, 1871. After describing somewhat fully the chief characteristics 
of the months and seasons, hurricanes and storms, earthquakes, 
waterspouts, Ac., the author concludes with the question, “Is 
the climate of P'i|i a healthy one ? In reply he says that, con- 

sidered as a tropical country, an affirmative answer may be given 
without hesitation* Those fatal diseases so common in tropical 
countries, fevers of various kinds, cholera, and liver complaints, 
are almost unknown. This is owing partly to the geographical 
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potitiott of the group, lying hi th« region of tilt trade winds, so 
that it enjoys almost perpetual hreeses, calms being rare, and 
the islands so small that the sea^breUae from all directions can 
penetrate into every coruer. — Notes on some remarkable errors 
in thermometers recorded at Sydney Observatory, 1876, by Mr. 
H. C Russell, F.R,A..S. For upwards of five years the same 
hygrometer has been in use at the Observatory ; the dry bulb 
is small, only 0*^ inches in diameter, and the instrument up to 
Febniaiy 26 had always given very satisfactory readings, 
tested by those of a standard which hangs only 3 inches 
from It; the difference in the readings was usually 0^*2 to 
€r*3. On that day the maximum shade temperature rose to 
96^"4 about noon ; at 3 1\ At. the dry-bulb and standard read S ;®7, 
and at 9 p.m., 68^'9 and 69«^*o. Next morning they read 
and 69^ 'B ; as this was Sunday, they weie not read again undl 
9 A.M, on the 28th, when the dry bulb read 87'’'3, and the 
standard 64^*9, showing a difference of 22"’4. It was at once 
thought that the glass had cracked and let in the air, but as no 
crack could be seen after careful examination, it was determined 
to continue the readings. The author had always found before 
that if a thermometer cracks in the bulb, the mercury rises 
till the tube is full, and he expected it would be so in this ca^e, 
though he could see no crack. 'Fhe result, however, was that 
the difference steadily decreased, at first at the rate of i ® each 
day, and in thirty-five days the difference had fallen to less than 
cP 5, or almost to its normal condition. Between April 7 and 
17, it rose again, then fell ; on May 3, and again on the 7th, 
sudden rises took place, since then the difference has been 
diminishing, except a slight rise on May 21 and 22. When very 
closely examined with the microscope, a very smtil piece of 
coloured glass is to be seen in the bulb, as if lead had been 
reduced by the blowpipe, and on one side of the bulb a matk i» 
visible, as if there was a minute quantity of water between the 
mercury and the glass at one spot. 

Paris 

Academy of Sciencee, November 20.— -Vice-Admiral Barit 
to the chair# —The following papers were read Meridian ob- 
senration.s of small planets made at the Greenwich and Paris 
observatories during the third trimestre of 1876, communicated 
by M. JLeverrier. — 'Pahles of the planet Uranus, based on com- 
parison of theory witJj observations, by M. I.everrier.—On the 
physical and chemical inoperties of ruthenium, by MM. H. 
Sainte-Claire Devijle and IJebray. — New researches on the 
chemical phenomena produced by electricity of tension, by M. 
Berthclot, 1 le studies the relations of the reactions to sign and 
tension of the electricity. --On the composition of some phosphites, 
by M. Wurtr.. Phosphite of calcium, neutral and acid phos- 
phites of barium. -- On the quantity of rainfall at Rome during 
fifty years, 1825 to 1874, by P. Secchi. The yearly maximum ! 
is in the end of October and beginning of Novemlier. No 
relation was perceptible between the quantity of rain and the 
sun-spots. The great rain-periods at Rome coincided with floods 
of the lake of Fucino, too kilos. dUtant.— Organisation of a new 
meteorological observatory on Monie-Cavo ; meteotological ob- 
servations near Rome, by P. Secchi.— On the modifications of 
eUeomargaric acid pr^uced by light and heat, by M. Cloex.-— 
On the phenomenon of the black drop, by M. Andr^.—On 
a scries of experiments with reganl to the flow of water 
made at the reservoir of Fatxns, by M. Grrcffi — On exch^ge 
of gases in the tympanic cavity ; physiological considerations 
and theraj)cutical applicatioas by M. Lcewenbtrg. In cases of 
obstructiori of toe P-ustachian tube, causing deafness, the volume 
of gas in the tymptfoic cavity is diminished, and the membrane 
presses inwards. The author says this diminution must be due, 
not to absorption, but to exchange by diffusion, and he suggests 
as remedies — (i) the insuffiation of air that has been inspired and 
expired four or five times ; (2) the insufflation of hydrogen.— 
New Observations on the cure of typhoid fever by parasiticide 
phtoticated medication (phernc acid and phenate of ammonia, in 
draughts, and sulxjutaneous injection in large doses), by M. 

theory of ay steins of land-elevation, d propes of 
the syslem of Mont Seny, by M* Vezlan.— Researches on 
the stfrTAOture ,1^ vitality of eg^ of phylloxera, Ijy M* 
|^pdy^pS. .#>..Rema¥ks on M. Bouilia^’s obs^vations regarding 
the efifects prodnoed by sulpho-carbonates, by M, Mouillefert.— 
Experfrnentf m irntment of phylloxeriied vines by phenic acid 
and alkhUne piumot«s» ^ Rommier.— On toe practical con* 

of insecticides to oppose phylloxera, by 
U. I>«dachmtoL— INtttos pbtiOaed froto the use of sulpho-w- 


the etoployment of pyrites in tmtment of vines affected with 
oidium, by M. P'rancok— On the gaseous hievement in toe 
radiometer, by M. Salet— Experiments on toe immersed radio- 
meter, by M, de Fonvielle.-— Absorbent powers Of t>6die$ for 
heat, by M. Aymonnet. The atomic absorbent power appears 
to he constant (i) for all simple bodies dissolved in the same 
medium ; (2) for all simple bodies forming part of compounds 
of like chemical composition,— On a process of determination of 
alkaline sulphates, by M. Jean.— On the causes of error involved 
in the application of the law of mixtures of vapours, in the deter- 
mination of their density, by MM, Troost and HautuffeuUle# — 
On the saccharine matter contained in the petals of ffowers, by 
M. Boussingault. This is considerable, amounting in some 
eighteen cases examined to an average of 4*88 per cent# in the 
un dried flower. — On a process of te.sting wines for fuchsine, by 
M. Ford os. — On the investigation of rosolic acid in presence of 
fuchsine, by MM. Guyot and Bidaux.^ — New researches on the 
action of non -arsenical fuchsine introduced into the stomach and 
the blood, by MM. FclU and Ritter. — On the action of ‘iron in 
anosmia, by M. Hayem. It causes the globules to be- 
come charged with a larger amount of colouring matter, 
and this, not merely in the curable anajmic, but even in cachexia ; 
where, the organism being exhausted, the production of red 
globules is almost entirely stopped. — Experiments on the pneu- 
mogaslric and on nerves supposed to he inhibitory, by M. 
On<mus.— -Researches on the urea of the blood, by M. Bernard. 
— On the power possessed by certain Ac«rian«, with or with- 
out a mouth, of living without food during whole phases of their 
existence, and even their whole life, byM. Megnin. — On crystals 
of oxydulated iron presenting a singular deformation, by M. 
hViedel. — On the figures which are farmed in superposed liquids, 
when a movement of rotation is imparted to them, by M. Bouquet 
dc la Grye, I'hesc show some analogies fo sun-spots. M. Faye 
added a few comments. — On some peculiarities of lightning, by 
M. Kenon. Beaded lightning ; purple or violet flashes ; lightning 
in a near cloud without thunder ; sound of thunder heard at 40 
kilum. distance. — ^Observations of falling stars during the nights 
of November 12, 13, and 14, 1876, at Clermont Ferrand, by 
M. Graey. — On the present slate of volcanic phenomena of 
Carvassdra, by M. de Cigalla. 

Vienna 

Imperial Academy of Sciences, Oclobcr 12, 26.— -The 
following among other papers were read ; — 7'he nerves of hair- 
covered skin, by M. Arnstein. — The germination of plant spores 
in its relation to light, by M. l.eitgeb. — On spontaneous vari- 
ari.irts of blood-pressure, by M. Mayer. — On the action of chlo- 
rofurai and ether on breathing and circulation, by M. Knoll.— 
On some remarkable phenomena in Geissler tubes, by MM, 
Rei dinger and Urbanitzky# 
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THB YORKSHIRE LIAS 
The Yorkshire Ziaf. By Ralph Tate and J. F. Blake. 
(London ; . Va» Voorst, 1876.) 

I T might at first sight seem a piece of presumption in 
one whose palseontological attainments are of the 
slenderest, and who knows no more of the Yorkshire Lias 
than has been picked up during a few days ramble along 
the to attempt a criticism of a work conspicuous 

for elaborate palajontological research and rich in descrip- 
tive detail of the most minute and local character. But 
in forming an estimate of the work of a specialist the ab- 
sence of minute special knowledge is in many cases far 
from being a disadvantage ; the specialist always runs 
some risk of becoming engrossed with details, of looking 
upon them as the end and not as a means to something 
higher, of being unable to see the wood for the trees/' 
and ,as long as this risk exists, there is always a fair pros- 
pect that the remarks of an outsider, however inferior he 
may be in special attainments to the man whose work he 
if reviewing, may add something in breadth of view, and 
may suggest questions that have been overlooked in the 
task of collecting minute particulars. It is with this feel- 
ing that we attempt to give an account of the work before 
us, and to discuss some problems which its perusal has 
suggested to us ; and we make the attempt all the more 
readily, because the authors have by no means in the 
multiplicity of their details lost sight of the broad ques- 
tions which underlie and spring from them. 

The opening chapter on the “ General Range of Liassic 
Strata on the Continent and British Isles” would have been 
better for rather more copious references. The authors 
quoted may be well known to the mass of professional 
geologists, but if this book comes, as we feel sure it will, 
into the hands of workers of a more amateur class, 
mainly occupied with the geology of their own neigh- 
bourhood, but at the same time anxious to understand its 
relation to that of corresponding districts abroad, many 
of its readers will certainly be glad of directions where to 
find the papers of geologists not familiar to the world at 
large, and whose names they perhaps now meet with for 
the first time. This indifference to references is a grow- 
ing and a very serious evil ; take, for instance, such a book 
as Marcou*s Explication de la Carte G^ologique de la 
Terre to attempt to give in 200 pages a complete account 
of the geology of the globe would be a hopeless task, 
but an outline no longer than this, abundantly furnished 
w.th references, would be a work whose value it would be 
diffictilt to overestimate j unluckily M. Marcou has fallen 
into the prevalent carelessness in this respect, and for 
every reference he has given, ought to have supplied fifty. 

Chapter 11 . gives an account of the literature of the 
Yorkshire Lks ; the abstracts of the various papers and 
s^biks on the subject are admirable for point and concise- 
ness, and the criticisms fair and just In Chapter III. the 
range and gener^d character of the Lias in Yorkshire are 
ctea# Aciched out 

fdnrth chapter lands us in one of those disputes, 
nhkvoidhbie^l^^ in the present state of gedogiad 
have far too much the look of figh^ 


ing about mere words to be altogether satisfactory. The 
point at issue is, where should the line be drawn Wwcen 
the Lias and the Inferior Oolite? In some cases the 
demarcation between the two formations is both litho- 
logically and palasontologically so sharp as to leave no 
room for hesitation ; but some sections show a group of 
beds in which fossils that occur in the Upper Lias arc 
found side by side with others generally looked upon as 
characteristic of the Inferior Oolite. Here, then, was a 
fine battle-ground for the systematists, and here, accord- 
ingly, as in other analogous cases, much good ink and 
paper has been — shall we dare to say — wasted in dis- 
cussing whether the problematical strata ought to be 
called Liassic or Oolitic. Dr. Wright maintains the first 
view, and the authors of the work before u.s lean to the 
second, the question being argued by both disputants on 
purely palaeontological grounds ; it turns partly upon the 
correct naming of certain Ammonites, hard to discrimi- 
nate from one another, and possibly so closely allied that 
they ought to be looked upon as varieties rather than dis- 
tinct species ; it involves many points on which there is 
great difference of opinion, such as whether we ought to 
look mainly to the Cephalopoda or to the Conchifera in 
determining the relationship of the group ; and after 
carefully considering what has been said on both sides, it 
certainly seems that it is one of those cases where the 
impartial bystander would find it so hard to make up his 
mind that he would be sorely tempted to resort to the un- 
scientific method of ** tossing up ” to help him to a decision. 
Fortunately there is a better way out of the difficulty ; 
we arc not tied down, as the manner in which the ques- 
tion has been handled wdiild seem to imply, to a single 
alternative. It is an easy thing to say that there shall be 
a Liassic group and an Oolitic group, and that of the 
rocks about the junction, whal won^t go into one shall be 
forced into the other, and by adopting this principle very 
neat tables of strata may be constructed. But if, as the 
group under consideration proves was the case, there was 
not a clean sweep of the Liassic forms of life before any 
Oolitic forms came in, but that to a certain extent the re- 
placement was gradual, then wherever the record of the 
change in the least degree approaches completeness, beds 
will occur which contain a mixture of Liassic and Oolitic 
species, and consequently cannot be placed consistently 
under either of these heads. It is unfortunate for the 
symmetry of our classification that it is so, but being so, 
we must bear the evil as best we may. Perhaps the 
best way is to let each man tv^// the beds in dispute Lias 
or Oolite as his fancy prompts him, but to be careful to 
bear in mind that the meaning they^arry with them is 
this— that, when they occur, we have been lucky enough 
to have preserved a record, which at other spots either 
never existed or has been destroyed, of the rate at which 
changes in life that took place between two indistinctly 
outlined periods of the earth's history were brought 
about. 

It would not, of course, be fair to blame Messrs, Tate 
and Blake, when they are writing a monograph on ihe Lias, 
for explaining what they mean by that term ; but it would 
possibly have been more philosophical if they had looked 
lipon their upper boundaryas purely conventional, and 
ndtitied the beds above that line as of interest because 
they shmilt a gtadttd the life of the period 



/ wWch ^ey are specially conccrnea to the life of the of aJl |[eologists, and specbUy of those ioteested in the 
period which followed it district, wiU be gratefufly rendered i and ae they have 

A dispute of a similar natate arises when we come to thought it necessary to defend the minute and detailed 
^ boundary between the Lower and the Middle Was. character of their work, a word mty be added on 
Thetabttlatcdlistsoffosrilsgivenby our authors show in this head It is somewhat unfortunate that a special 
the Yorkshire area a marked palgeontological break term, '^ones,*' has been applied to those lesser sub- 
between the zones of Ammoniies oxyn^ius and A, divisions, which in common with the majority of pal®- 
famesmi^ and a similar break has been observed at a ontologists they have sought to establish. It leads to 
correspcmdtng horizon both elsewhere in England and the notion that a'* zone "is something diderent from a 
on the Continent Here then German and a large formation,” and to a vague fear that the zone-maker is 
numb^ of English geologists draw the line. But a diffi- introducing some new and presumably unsafe method into 
eidty arises when we attempt to construct maps accord- geological classification. But if, as the evidence seems to 
' ihfe to this classification; unfortunately the marked show, each zone is characterised not indeed by fossils 
t^hange in life is not accompanied by a corresponding entirely peculiar to itself, but by certain assemblages of 
change in the character of the rocks ; the beds above and fossils which are not met witli in any other zone, 

; below the palaeontological line are lithologically so much then the principle on which zones are established 
alike that it would be impossible to separate them on a is identically the same with that which determines the 
map by the ordinary methods of geological surveying, larger sub-divisions, and the only difference between a 
Somewhat higher in the series, however, a change in zone and a formation is that the one requires more care 
iithologvcal character, marked and sudden enough to and labour to detect and defiue it than the other. As 
allow of its being traced with considerable accuracy, does our authors remark, we are quite in the dark as to the 
occur, and the field geologist, finding that he can sepa- causes that brought about the change from the fauna of 
rate on his map the rocks above and belov this line, one zone to that of the succeeding zone ; but just the 
naturally draws a boundary here. Hence it arises that same remark applies in many cases to the more marked 
the subdivisions drawn on maps, such as those of the differences between the fauna of successive formations. 
Geological Survey, do not coincide with those established If, then, the palaeontological facts on which zones are 
from palaeontological considerations. And no harm based can be securely established, the existence of these 
would follow from this if the lithological line always kept minor sub-divisions is a fact which geologists cannot refuse 
the same place in the series ; we should merdy have to to recognise ; but it is just here that the rub occurs. The 
bear in mind tliat the boundary laid down on the map intolerable complexity and uncertainty of palaeontological 
was adopted out of sheer necessity, because it was the nomenclature, the utter want of agreement on points of 
only line that could be traced, that it did not coincide with the first importance between many leading palaeontolo- 
any great change in life; but that the palicontological gists, the strong tendency which so often exists to a mul- 
break occurted at a certain distance below it. But in the tiplication of species in order to justify existing sub- 
case before us the hard sandstones and ironstones of the divisions or even to increase their number, have raised 
Middle Lias are notoriously irregular and uncertain, and suspicions and distrust in paUeontological grouping, un- 
i£ we make the Middle Lias begin where rocks like these founded perhaps, but for which palteontologists have 
—which can be separated on a map from the clays— first only themselves to thank. What can, for instance, be 
make their appearance, wc shall place in the Lower Lias more monstrous than the idea that the time at which it 
at Banbury beds which we call Middle Lias at Frod- lived ought to be taken into account in the definition of 
j htigham. In such a case, when the map-maker is driven a species? An idea which, according to one of our 
to neglect or set at defiance palmontological boundaries, authors, only a limited number of palaeontologists arc 
the right thing would seem to be that he should call his prepared to repudiate. If you have Iwo creatures exactly 
; sab-divisions by names different from those used by the alike in every respect, what reason can there be for call- 
pabsoatologist ; on the Survey maps, for instance, it ing them by different names because one is alive now and 
; wot^^ be better to drop the terms Lower, Middle, and the other died ages ago? The idea is closely akin to the 
i tyjpper Lias, and speak merely of Lias Clays, Sandstones, old superstition that the volcanic rocks of the earlier 
] and Ironstones, leaving it to the palsEOntologist to decide periods must have been different from tluse of the present 
i . tb which of the three sub-divisions the strata distinguished day, and that if no real difference can be detected be- 
Ir ^ the map ought in each locality to be assigned. It tween them, they at least ought to be called by different 
be added, ^ has something names. Such a notion is now scouted by the most 

say even from a pakeontological point of view for the advanced petrologists, and when palaeontologists follow in 
^ ; 4^ of the Geological Survey ; ^ though it must their steps, they may be assured that the objections which 

' te confessed that his words sound somewhat as if he some geologists have urged against their smaller and less 
. WW dutifully trying to make the best case for a line easily recognised sub-divisions will no IpngCr be heard. 

his official position rather than his own convictions We cannot help thinking that the authors have IM 
led him to a do pt rather too much stress on the littoral character of the 

jFdr the painstaking zeal with which the authors have Lias in the ■northern part of the North Biding. They 
in succeeding chapters worked out the palaeontology of lean to the conclusion that the Lias never extended much 
the diiSKsnmt minor iub-divislons, and described the Joca- further towards the north-we^ than the points where ^ve 
Bttes where mwh may be studied, and for their long and now last see ft in that diction ; in fa^one 4 ^<><^ 
diaborate descriptions and figures of the fossils the thanks their expresotons seem to hint that the Lias of 
: . P - \ w«4qKMii«S to • w». flttt 
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hawMy be aamitted ; tbe pereiitence la^e Kt*M 
of tile lUflerent palaoiitologfcal abne» of tlu« form^Mm 
shows that the Liassic sea formed one great hte province, 
and that however it may have been broken up by pro- 
jecting hcadianda or insular masses of l^d, there was 
f.ee communication between all its parts. That the wat« 
was ahaltowet in some places than others u hkely enough, 
and variations in depth would seem to be sufficient to 
account for the changes which occur in the lithological 
character of the Lias in North Yorkshire without in- 
voking the neighbourhood of an extensive shore line. A 
very interesting fact is the decided unconformity between 
the Lias and the Inferior Oolite east of Easingwold ; the 
upheaval to which it is due was only the forerunner of 
the still more important movements which a little later 
on drove back the sea and established estuarine and ter- 
restrial conditions over a large part of the North Riding. 

It is not necessary that a scientific work should be a 
model in point of style, but it is a matter for repet when 
scientific writers neglect the graces of composition, and 
it is certainly a blot on the work before us that the writing 
is occasionally obscure, and that instances of somewhat 
slipshod English arc not uncommon in it 

If we stop here it is not for want of more to say ; a 
book as rich in matter as this would furnish texts for 
many another lengthy disquisition. Wc may fairly con- 
gratulate the authors on having produced a monograph 
which will take a high place among standard works on 
local geology, and may be recommended as a model for 
writings of a similar kind. We wish every natural geo- 
logical district inx)ur island was likely to be worked out 
with the same amount of patient labour and faithful 
description as Messrs, Tate and Blake have bestowed on 
the Yorkshire Lias. A. H. G. 


OUR BOOK SHELF 

Die Fauna dcr ClavuUna Szab6i Schichten, Von Max, 
von Hantken. I. Theil: Foraminiferen. Mit 16 Tafein. 

- (Buda-Pesth, 1875.) 

Evkry visitor to the Loan Exhibition of Scientific Appa- 
ratus at South Kensington must have noticed in the 
Geological Department some beautiful series of prepara- 
tions of ForaminixTii ord Bryozoafrom Hungary. These 
have been sent by Dr. von Hantken, the Director of the 
Hungarian Geological Survey, who has greatly distin- 
mtished himself bv the remarkable skill with which he 
has studied these minute fossil organisms. One of these 
series of fossils, which English geologists have now such 
a valuable opportunity of studying, illustrates the remark- 
ably rich Foraminiferal fauna of the zone of Clavulina 
Szabdi in Eastern Europe, a fauna which is very admir- 
ably described in the work before us. This memoir is a 
reprint of a portion of the fourth volume of the ** Mittheil- 
ungen atis dem Jahrbuche der kdn. ungar. geologischen 
Anstalt,*' which is published in both the Hungarian and 
Ge^rman languages. 

The QavuUna Szabdi Schichten arc a series of clays, 
marls, a«4 . nmrly limestones, sometimes glauconitic, 
which are situated at the junction of the Eocene and 
OHgOcene formations, andaimar to have a wide distribu- 
tion in Western Hungary. These strata are very remark- 
ame for the wonderful richness of their fauna, especially 
Forarnihifera, Bryozoa, Echinoderms, and Mollusca, 
whdo in certain portions of the formation great numbers 
w nsli^iemalns have als^ No less than 213 

«^ies of Ei^aminlfem described by Dr. voti 

as occurtihg in these bed$,and their distribuiloa 
AtiA KmMAnm «tram of Eastern Europe, as 


^^5 


well as in the strata which most nearly correspond in 
geological age with the zone of Clavulfna Szabdl in Ger-^ 
many and Italy respectively, are shown by the author in 
a very useful table. The lithographic plates with which 
this monograph is illustrated ate beautimlly executed, and 
reflect the highest credit on tbe present condition of the 
art of book-illustration in Hungary. Although the dimen- 
sions of each of the forms described is given with 
great exactness in the definition of the species, wc think 
it is unfortunate that the extent to which each figure is 
magnified is not also indicated either on the plates them- 
selves or in the descriptions which accompany them. 

LW.j. 

Elements of Algebra for Middle-Class Schools and Trains 
ing Colleges. By Edward Atkins, B.Sc. (Collinses 
School Series, 1876.) 

This is a handy book, covering the ground usually occu- 
pied by similar treatises on the subject. It is a fairly 
independent work, keeping near the beaten track as re- 
gards results arrived at, but giving these results in many 
cases by new modes of pioaf. The chief additional fea- 
tures of interest are in some articles on “ Imaginary 
Quantities," “ Properties of Numbers," and ** Determi- 
nants." We do not like tbe use of the expression, “ It 
is easily found," and so on, in a few passages, and we 
must point out that there are a great many mistakes, not 
merely typographical ones. These are faults which can 
easily be rectified in a second edition. Care also should 
be taken to correct the numerous wTong refeienccs. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by his cmTispOfidents, Neither can he nnderiahe to return^ 
or to correspond with th: writers of rejected tnanuscripU. 
No notice is taken of anonymous communications 

Carl Jelinek 

Allow me to correct a little inadveitency in the necrology of 
Carl Jelinek (Naturk, vol. xv, p. 85). In line 8 from coiu- 
mencenicnt ‘M^rague** should be read instead of ** Vienna," as 
the former and not the latter observatory was then under the 
direciion of Kreil. Jelinek passed four years (1843-1847) ,a» 
assistant in the Vienna observatory, then under my direction, 
and published in that period a valuable memoir on hygrotnetrical 
observations made at Vienna in the years 1S29-1843, besides 
several astronomical observations and computations in tbe 
Astronomhche Nackrichten^ and in the Annals of the Vienna 
observatory. Ch. DE Ljttrow 

Vienna, November 29 


Ancient $olar Eclipses 

In Nature, vol. xv, p. 65, is given the result of calculation of 
the solar eclipse of June 14, B.c% 763. 

As soon as notice of the probability of this eclip«e was given 
by Sir Henry Kawlirson (mj May 1867), I asked the assistance 
of Mr. Hind for its computation. Mr. Hind most kindly 
acceded at once to my request, and sent to me on June 19, 1867, 
die following results, which he permits me now to offer to 
Nature. They were transmitted to Sij JJenry Kawlinson on 
June 20, i86jf[And to Mr. George Smith on October 17, 1867. 

^SoLAR Eclipse, - 762 , Junk 14-15. 


Path of Totality y according to the Lunar Tables of I/amen and 
the Solar Tables of Li Ves^rier. 


Greenwich 
Mean Soi^ir 
Time, ».c. 763 . 

Northern Limit. 

Central line. 

Southern Limit. 

Long. 

IaU 

Long, j Lat, 

1 Long, 

1 Lat. 

h. m. 
June tiy 18 £4 

iq 0 : 
to 6 
to la 
19 iS 
*9 H 

35 ?3 

38 99 

41 33 

44 35 

47 34 

503 a 

37 5 a 

3« 5| 

, 39 40 

40 3 t 

4» 9 

4* 40 

3<5 3 

39 0 
49 7 

4$ 4 

41 59 

3? 7 

3f 4 

' 393® 

40 H 

40 45 

\ 

« • 

3^ 44 

39 43 

4“ 39 

45 3a 

48 43 

5 t ya 

2 $ ao 

nM ■ 

3 

38 46 

39 a* 

39 49 




Tbe path of the shadow dedn«d by these xmntibers diffeta ien* 
slWy h-om that given in Natwrr^ vol. p. 65* It passas to 
the north of Nirarud instead o? the sooth. 

With the permission of Mx. HM, I also transmit the follow^ 
mg h:»t of solar eclipses, comfmted by him, of which the resulte 
are preserved in the inanosct^ts of the Koyal Observatoiy j — 


8S5, Jttly ^ - 533. Aug. 3! ... A.x>* 

- S84* July t3 ... - 4S0, April 18 ... 

•" 7t>9> Alny4*3 - 479, Oct. 1-2 ... 

■ 762, June 14 - 477, Feb. 16*17 

(above) ... ■ 309, Aug. 14 ... 

- 688, Jan. to ... ** 189, March 13 .. 

- 609, Sept 29 ... - 187, July z6 ... 

*- 602, May 17 ... - 103, July 18 ... 

584, May 28 ... -• 50, March 6 ... 

“ 534 Ma.y 19 ... A, 0.29, Nov. 23 ... 

- 548, June 18 ... 113, May3i ... 

546, Oct 22 ... 237, April ,r2 ... 

- 534^ March 17 ... 418, July iH ... 

Koyal Observatory, Greenwich, December 3 


671, Dec. 6 
647, Oct 12 
840, May 5 
n33» Aug. I 
1 140, March 20 
1173, June II 
1241, Oct 6 
H33. Jnne 17 
1521, April 6-7 
1567, April 8 
1 598, March 6 
1652, April 7 

G. B. Aiky 


Negrettrs Reversible Thermometer and the Arctic 
Expedition 

Cm'T. Narks presents liis compliments to the editor of 
Na ti kk, and requests him to correct a mistake which Capt. 
Naves inadvertently made in his official report to the Admiralty 
concerning the late Arctic expedition, and which has been re- 
printed in Nature. 

In obtaining some deep-.sca tem|>cratures, which proved the 
existence of a sub-stratum of water warmer than that at the 
surface, the instruments used were the reversible thermometers of 
Kbgretli and Zambra, not Casella’.s. The Casella thermometer 
w’a® used on other occasions, but not at the time referred to. 

Portsmouth, November 30 


The Arctic Expedition 

Two or three considerations have led me to believe that 
poaslbly the recent Arctic Expedition has not been so fortunate 
as might have been wished, and that the same i^ount of fore- 
sight, courage, and energy, expended on a similar expedition 
another year might be attended with much more satisfactory 
results. 

I'he considerations referred to are these : — 

Fifty years ago Sir Edward Parry traversed a distance of some 
hundreds of miles in sledges upon what he at first supposed to be 
the main pack ; but on finding that as fast as he travelled north- 
wards he was drifting to the south, he concluded what he had 
mistaken for the main pack, was after all only a loose floe of 
immense extent. 

Now in 1872, on the return of the American expedition, w^e 
were uH given to understand that an open Polar Sea existed where 
Instead is now found a sea of ancient ice. AU testimony con- 
etirred in pointing to this open sea. The climate was warmer 
than further south ; birds were seen filing north ; a creeping 
herbage Nourished., and bright flowers were no^t absent. Musk 
oxen, rabbits, and lemmings also abounded. ^ Now th^e lolaf'is 
exjdorcrs were neither mendacious nor stupid ; and it seems to 
me that it is rather premature to set down their inference from 
all they observed as itnistakc. | 

Now, sir, my theory, true or false, new or old, is this r— -Inis 
Fafijf^ocrystic Sea is really a vast floating isla^ of ice ; say 5^ 
miles in diameter^ Just like the ice in a pail or on a pond, it 
melts in the hot weather at the edges, and then, disengage irom ^ 
the land, it f.oats hither or thither, according to the direction 
oi I he prevalent winds or currents. If this theory be correct, it 
accounts for Parry’s disappoiming journey, for the inferences 
based on the observationf, and for the otherwise unac- 

countable *act that the ice encountered by the recent explorers is 
undoubtedly ancient. The fact that the vast floe showed no . 
signs of drifting away last iuminer only shows that the wind was i 
uttfavouralik, or that this northernmost Greenland coast, when | 
once the ice jis stranded, does not easily relinquish its grasp, j 
Possibly if a JMa had aitempicd in i»?6 what was impraclb I 
cabl^ in 1827, orJf m AM had tried in 1827 what has just 
proved a failure, bolh wonM have succeeded. 


Neat time two opposite routes must lMA;;;undanalctii iitmil 
tanwoualyf of which one will fail and the other tecwcd 

» Po^er Terrace W 

' *7^ Jroiciiieswr x erraee, tV . 


The Age of the Rocks of Cbarnwood Forest 

In reference to the letters which have appeared in Nature 
( vol. XV. p, 97) allow me to say, in the first place, that I neither 
attached, nor intended to attach, any discred t to Mr. Wood- 
ward’s very useful manual for the statements it contains in refer- 
ence to the age of the Cham wood Forest Rocks. On the other 
hand, I am gratified to find that so competent an ob-^erver as the 
Rev. T. G, Bonney coneuxs with me in the view ‘Mhat there Is 
not a particle of evidence for their I^aurentian age.” This was 
the special point of my letter; and I fail to see that Prof. Green’s 
hypothetical inferences Irom certain sections at Markfield (of 
which he fears that he has kept no record) are of much value in 
the question. Prof, Green, however, admits that the great mass 
of these rocks give no evidence of Daurenliau age. 

As rejjards what may be the respective limits of “ Cambrian ” 
and ‘^Silurian” rocks that is another question. I am quite 
aware that Sedgwick claimed formations as Cambrian ” which 
are not so recognised by the Geological Survey, nor by the 
majority of authors, continental as well as British ; for example, 
M. Barrande, To which of the series of formations belonging 
to the Cambrian system of Sedgwick the forest rocks are to be 
referred I am not prepared to say; but I think it must be 
allowed that the negative evidence founded on the absence of 
fossils ought to have some weight in favour of the view that they 
are referalde to the horizon of the “Cambrians” of the Geolo- 
gical Survey rather than to that of the Llandeilo or Caradoc 
beds. 

Mr. Bonney's ct)mparison of the forest rocks with those of the 
volcanic series of the Lake District is very suggestive ; nor is 
the correspondence of the strike of the l»«ds In both <li.5tricts 
without its weight, where every circumstance ought to be taken 
into consideraliou in question of such uncertainty. It would 
also be very desirable if some general understanding could l>c 
arrived at regarding the respective limits of the Cambrian and 
Silurian systems. There are scarcely two authors who adopt the 
same view on this subject. Theoretically it may be a matter of 
small consequence ; but practically it gives rise to confusion 
amongst geologists and amongst students of geology. As this is 
the age of “ conferences ” why should not a conference of Faheo- 
zoic geologists meet and lay down a frontier line for lUe two 
kingdoms, which would last, perhaps, for a generation, and 
until the “instinct of nationality” crops up and brings 
another conflict between the inhabitants of Cambria and Siiuria, 
and their allies respectively? Edward Bull 

Geological Survey Office, Dublin, December 4 


“Towering** of Grouae, Partridgea, Ac. 

Most of your readers doubtless know what is meant by the 
towering of game-birds ; but, for the sake of those who do not* 
I will begin by describing the facts. When a partridge, for in- 
stance, is hit while on the wing by a few pellets of fchot— perhaps 
only by one or tarn— the flighi may continue for a variable dis- 
tance ; but, if the Urd is a “ towerer,” a slight irregularity soon 
begins to show itself, after which the flight rapidly become^ 
more and more laboured, till eventually the bird ceases iis 
onward motion altogether. The direction of the flight now 
changes from the horizontal to the perpendicular, and with a 
rapid fluttering sort of action the bird rises to a variable height, 
when all motion suddenly ceases, the animal falls like a stofie^ 
and the sportsman then knows that when he finds his partridge 
it wiU be lying dead on the exact spot where he ** marked it 

Before proceeding to state the cause oi these cunous move- 
mentB, I should like to draw more prominent attention to |he 
facts, fifsti that the time after receiving the wound during wdiich 
horisonthl flight continues is variable ; secrmd, ^at the liinits of 
variation are ttflerably definite, a bird hew toweidng until it has 
flown some distance after being shot, and irevctr flyine any' very 
great diiiance before towering; and thW, that thOndght to 
Which the bhd rssse is also vaiiabk, this bein^ sbmeitOtojKS 
only I or a tetj 
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Ndf I snpnoiie therf is not a sports*#*® in tlxe ccm^ who 
has not witnewed these phwoinena #w^. 
an4 1 dare say there is scaxcdy o«wi 

if asked to ass^ the cause of the^se hi ««?«•» 

for a nioraient in his reply. F»in 

bird tower, ho has • 

iiydothesis is the oely oiie thftt cm cunous fecte , 

and if his interrogator sbould *? doubt that cerrttal m. 

Jury U this cause, he would probably point to a drop of blood m 

blood has doubtless alwayss^ed to him such a complete venfi- 
turn of the current hypothesis, that he has pro^bly never waited 
to ask himself the following quesrions i. Why is towenn|; so 
common? The bead of a partridge or grouse is a small object, 
thd therefote not likely to be often hit. Moreover, common 
sense may show thkt if towering is due to cerebral injury, such 
injttiy nittst be Of a very local and definite character as regards 
the brain j some particular part of that organ must be iniured 
to the exclusion of all other parts, or else the effect would be 
instant death. This consideration would lead us to expect that 
towering, if it is due to cerebral injury, should be of exceedingly 
rare occurrence. 2. Why does a bird always fly some consider- 
able distance before towering ? If the action is due to cerebral 
injury, we should expect the former to ensue immediately upon 
the infliction of the latter, 3. Why is the distance which a bird 
flies before towering so variable ? 4. Why is the height to which 
it does tower so variable? 5. Why is it that birds tower most 
frequently when shot from behind ? 6. Why is it that we 

never see the hole in the skull through which the pellet has 


passed ? 

In view of these difficultie.s besetting the ordinaiy hypothesis, 
and in the hope of ascertaining the exact scat of cerebral injury 
if this hypothesis were the true one, I have last year and this 
year dissected a number of partridges which I had observed to 
lower, and in every case I found the cause of death to be the 
same, viz,, pulmonary hjetnorrhage. In all my specimens the 
lungs were gorged with extravasated blood. It tlius becomes 
impossible to doubt that we have here the true cause of tower- 
ing ; and, as is ah' ays the case with true causes, examination 
will show that it is sufficient to explain all the effects. Towering 
is common, because the lungs ei^ose a large area to receive the 
shot, and an aiea which is especially liable to be crossed by a 
single pellet from a bad marksman when, as is most usual, the 
bird is shot from behind. The bird always flies a considerable 
distance after being hit, because it takes time for the blood to 
pour into the spongy texture of the lungs from the open ends of 
the severed blood-vessels. The distance flown is variable, because 
it depends on the size and number of the severed blood-vessels— 
<>., the rapidity of the bicedmg— which of course is also variable. 
The height to which the bird lowers is variable, because depend- 
ing on the same cause. The drop of blood in the beak comes 
from the blce^ling lungs through the wind-pipe — the latter organ 
in most of my dissections having been found full o( clotted 
blood. I.astly, we do not And any indications, either externally 
or internally, of cerebral injury, for the simple reason that no 
such injury has taken place. 

Any one who is not a physiologist may here ask, Why docs 
pulmonary haemorrhage give rise to such very peculiar movements 
as those tliat occur in towering ? The answer must certainly be, 
that in these towering movements — which, be it remembered, 
only take place immediately l>efore death — we have to do with 
the characteristically convulsive movements which in all animals 
znarlt the last stages of asphyxia. That in birds these move- 
ments should shory themselves mainly in the wings, might, I 
think, be reasonably expected, seeing that the pectorals arc the 
mincipal muscles in the body— and «dl sportsmen are aivare how 
the particular birds in question exhibit violent fluttering motions 
of their wings when dying from any violent cause, just as 
rablflts, under simila^ circumstances, exhibit violent galloping 
motions of their principal muscle-masses in the hind legi. But 
^hy the convulsive movements of asphyxia sliould showthem- 
in these birds in the form of upward flight# is a question 
wmch cannot answer- It seems, however, to be a question of 
•OM mteiest to the physiolo^gist, and if worked out might pos- 
5. / ^ elqddate that obscure suWeet, the mechanism of 

course to invest^te the phenomena of towering, 
aijf^hjfjdo of birds would reqmre to be produced in the labo- 
5 $nd tern X must leave the matter in other hands, for 
'■JWBfUgh'l have a licence 'to,sttdbcate as many birds as X can in 
I Wc no bird 

in #eclen 


And, in conclusion, may I suggest that those sportsmen who 
annually conduct their experiments on asphyxia by the thousand, 
should end^vour to glean from them one result of some little 
value to science? It would be of interest to know what birds 
tower and what birds do not. So far as my own observation 
extends, the peculiarity in question seems to be confined to 
members of the grouse genus, nearly all the endemic species of 
which I have observed to tower. But, excepting those species^ 
I have never known any other bird to do so* By publishing this 
notice in your columns, therefore, I hope to obtain information 
from any of your readers who may have observed the well-known 
phenomena in birds of other genera. Geo&gk J- KoMaNES 


Squirrels 

On the lawn before the window near which I am writing 
is erected a tripod of three lofty poles, at the summit of whicn 
is suspended a basket containing nuts and walnuts. The squirrels, 
of wliich there are many in the shrubberies . and adjoining planta- 
tions, ascend these poles, extract a nut from the basket, and 
quickly make their way down and across the lawn, in various 
parts of which they bury their nuts, scratching a hole in the 
green turf, putting in a nut, filling up the hole, and, lastly, with 
much energy, patting the loose materials with their feet till the 
flIHng-up is made firm and solid. This morning for a consider- 
able time only one squirrel was at work, giving me a better 
opportunity of observing the mode of operauon. His journeys 
were made in all directions, and varied from 5 feet to nearly 100 
yards, never, so far as I could observe, going twice to the same 
place or even nearly so. The squirrels, I am told, forget the 
spots where they hide the nuts, and in the following spring the 
lawn, which is very spjicious, is dotted with the young plants of 
nuts and walnuts, As the colours of flowers attracting bees and 
moths promote fertilisation, so the racy flavour of a nut, 
irresistible to a squirrel, contributes to the distribution of 
its kind. 

Tarvey Abbey, November Hevry H. HitiOfNij 


Mr- Harrises Challenge to Mathematicians 

In an advertisement in Nati/rk (voI. xv., jv xxxviil) Mr, 
Harris (Kuklos) challenges mathematicians ** to examine and 
disprove if they can his published demonstration of the value 
o< «•. Presumably he reads this publication j if so, we would 
direct his attention to an article on Cyclometers and some 
other Paradoxers in vol. xii., p. 560, vol. xiii., p. 28, The 
part which is concerned with his approximation will be found 
on p. 29. Reasoning, however, which we venture to think will 
satisfy mathematicians, may not, we fear, convince Mr. Harris. 

Tax Writer of the Article ^ 

December 4 


A ZOOLOGICAL STATION ON THE NORTH 
SEA 

R eference was made in Natukk (vol. xiv, p, 535) 
to the resolutions passed at the recent meeting of 
the Association of German Naturalists and J^hysiciaus at 
PJamburg, as to the establishment of z.2ologico-botanical 
stations on the German coast. The distinguished names 
of those appointed to draw up a memorandum, which is 
to be presented to the Imperial Chancellor, the Bundes- 
rath, and the Governments of the several States of the 
Empire, will no doubt be of the greatest service in secur- 
ing success to a scheme so universally approved of by all 
students of biology. 

The following is a brief sketch of similar endeavours 
made in Holland a year ago and of the results airrived at 
during the summer of 1876 ; — The Netherlands Zoological 
Association, at a meeting held in November, 1875, recog- 
nised the necessity of founding an establishment on the 
Dutch coast, where anatomical and microscopical inyes* 
tigationsof the fauna and flora of the North Sah miltht 
carried on at leisure, and which could at the saw time 
Jbe made serriceaWe for physical, chemical, and metcoro- 
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kfical observations 00 this part of the German Ocean* 
A committee, consisting of Frdu Hoffmann, Drs. Hoek and 
Hnbrecht was appointed to take the necessary^ steps 
towards the realisailoti of this scheme, and to provide 
temporary accommodation during the summer months of 
1870, where members of the Association might engage in 
these pursuits* In February, 1876, the Committee was 
obliged to report that no Suitable accommodation was to be 
found in those localities on the Dutch coast, where the 
erection of a zoological station might prove a success, and 
that the funds of the Association would not suffice to 
carry out the scheme on the scale to which an institution 
like this ought to aim at from the beginning. The com- 
mittee proposed to raise the necessary funds by a public 
subscription as well as by the issue of shares of Jo guilders 
each, paying no interest, but terminating within a fixed 
number of years. The Association might thus obtain a 
building of its own, which, if it were made of wood, might 
be transportable from one locality on the coast to another 


according to season and varying abundance of the materud 
for study* This proposal was agreed to, and within a few 
weeks about 400/. were raised| a sum more than sufficient 
to commence with. 

Accordingly a wooden shed similar to those whicli bad 
served the Dutch astronomical party for the observation 
of the transit of Venus in Rdunion was constructed* tt 
has four windows on each side with corresponding work^ 
ing tables and a small room adjoining, where the vessels 
containing marine animals may be kept in darkness, and 
where an apparatus for oxygenising the sca-water is to be 
kept in constant working order* This embryo zoological 
station, more resembling a block-house in the back woods 
than pohrn's well-known institution, is, however, htted 
out with all the requisites for histological and micro- 
scopical research prescribed by the different methods of 
investigation of the present day. Next to the numerous 
chemical desiderata a store of glass and crockeryware is 
kept in readiness, a stock of standard works and other 



books which may in any way prove useful is selected from 
the library of the Association ; in short, everything pro- 
vided for, micK'seopes and steel instruments only 
cepted, A set of dredges, towing nets, cross-bars With 
hempen swabs for scraping the bottom (Marion, I-acazc 
Dutbiers), pelagic nets, Ac., complete the inventory, and 
have to serve for the daily renewal of those marine forms 
which would be tbc objects of investigation in the station 


In the first week of July all this was transported to 
Seldcr, the northern seaport opposite to the Island of 
Texdh and erected on the top of the great dyke which 
there protects the Low Countries behind from inroads of 
the sea, JRegular dredging parties were organised, the 
work being ctwrried on partly in sailing vessels hired for 
the occasbb, partly by means of a small steamer belong- 
ing to the mm whkh the Minister of the Marmc placed 
m tlie diqiMitl ttT the Zoological Aasodation, The ^ 
mt caffied <m weeks ; towards the end of 


iCiil Siatlvi), 1B76. 

August, when continual bad weather set in, the station 
was closed, taken down, and transported back to Leyden, 
in order to be erected again on another point of the coast 

next summer. r a * 

During those two months ten members of tne Asspcia-^ 
tion availed themselves of the oimortunity of studying the 
marine fauna of that part of the Dutch 
branches interesting results have been ^ifrivcd at wmen 
will in time be published in the Annual Reposts of 
the Association* The shifting 

form the bottom round the coasts of Holland as well ^ 
the total absence of rocks and cli^ wjay explain the 
deficiency of many sessile forms 

be$tr<»«Khted 5 next came the 
* Pelyzoa, and differMt . 

* W MoQiisca and Eddnoidetm 
tit with, neither were 
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tbfv inhere represented by. the composite which 

eottld be haa in immense numbers in some of the shallower 
patts at the entrance of the Zuyder Zee, mostly attached to 
Wades of the Zostera. The stones employed m the con- 
struction of the great dyke, which w partly 
were of importance, as they usu^ly covered over the 
haunts of numerous Crustaceans, Nei^rteans, occ, 
less rich harvest was got from the dnftwood now and then 
niet.with, and from the wooden palings serving in the 
construction of the wharfs, &c., in the harbour, which 

were submerged at high tide. tx ^ i. > i - t 

Altogether this first summer of the Dutch Zoological 
Station gave ample proof of its practicability. It would 
perhaps oe a good idea to act conjointly in future with 
the German men of science, and to add a third perma- 
nent station to those proposed in the Gcrinan Committee’s 
Report (Kiel and Heligoland), say at Flushing. If, then, 
One other station were tp be erected on the English or 
Scotch coast (St. Andrew’s Bay ?), a conjoint attack 
could be made on the mysteries still hidden in that part 
of tlie ocean which is inclosed by our neighbouring 
coasts. The healthy competition which would arise out 
of this division of the work to be done, can only be 
favourable to the common end- -an accurate knowledge 
of Uie natural history of our own seas, and a constant 
opportunity of studying their animal and vegetable pro- 
ductions in the fresh state. 


SENSITIVE FLAME APPAEATUS FOR ORDL 
NARY GAS PRESSURE, AND SOME OBSER- 
VATIONS T/JEREON 

A GLASS or metallic tube, about 5 inches long, and 
t in diameter, is closed at one end with a perforated 
cork, through this cork slides a piece of J inch tubing, 
about 6 inches long. One end of this is either drawn 
out to a jet, or closed in the blow-pipe 
flame to reduce its diameter to about 
inch, and the other end is connected to a 
gas supply. (Fig. i.) 

The outer tube is held in a suitable 
support, and the inner tube is pushed 
through the cork till it nearly reaches the 
mouth of the outer one, and a light then 
applied. It now gives a long steady 
flame. j 

ExperimetU L — Lower the inner tube | 
till the flame h on the point of roaring. 
It will now be found very sensitive to noise. 
Snapping the Angers at a distance of eight 
or ten yards will cause it to contract 
fully J of its height. The most suitable 
flame for this is about 6 inches high. 

Expefiment //.—Adjust the gas to 
give a flame of about 4J inches high, 
and gradually raise the inner tube. A 
point will be reached at which the flame 
becomes sensitive, not to noise, but note ; 
and it will be found to respond to a cer- 
tain note by dividing into two portions, 
and while this note is produced it will 
continue divided. It is diiHcuU to keep | 
the exact note by whistling with the | 
mouth, and therefore a glass whistle with [ 
paper slider should be used, or, belter j 
Still, a singing tube with adjustment. j 
lixp^fimnt //Z— Arrange two singing , 
tubes to give the responding note. The ' 
flame divides. Now make one tube a ; 

little shamer than the other, so as to beat j 

; ; slowly. The alas of the flame alternately 

' recede and coalesce. 

.the whiitle; .Wow it so hard i 



I 
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as to produce* higher octaves of the responding note- 
The flame will be unafftc.ed, as though in perfect 
silence* 

The dimensions of the instrument are open to great 
variation, and also the size of the flame. For lecture 
work, a flame i J or 2 feet w^ould be more suitable, though 
less sensitive, and neither dividing nor shortening so perr 
fectly as the sizes given above. It will act effectively 
with any pressure of gas, from iVi^^ch (of water) up- 
wards, and the sliding jet makes it equally sensitive with 
a large or small gas supply, 

Observatiins on the Escape of Gas from Contracted 
Openings^ and on a Differential Pressure Indi- 
cator, 

Glass tubes of about | in, bore are joined as shown in 
Fig. 2. At D the tube is slightly bent so as to retain a 
little drop of water. The gas enters at c, and then divides 
into two channels, one towards b, the other towards A, 


\ t 


, 1 


Fig. a. 

If one of the exits be contracted, say b, then the water 
moves towards a. Certain precautions have to be ob- 
served, the conditional arrangements of which need not 
be mentioned here. 

Experiment L — Connect to each, A and b, a tapering 
jet, and c with the gas stipply. Get the water stationary. 
Now light, say, B, the water will move towards a, 
showing that the exit of the gas is retarded by being 
ignited. 

This is rather a remarkable result, seeing that the gas 
is hotter, and therefore more mobile, and also that the 
heat must enlarge the aperture. Now light A, and the 
water will return to zero. 

Experiment //.—-Connect B with a sensitive flame 
apparatus, a remaining as before, light and adjust to 
zero. Now sound the responding note and the water 
moves towards a, showing that the outflow of gas is 
retarded by a certain note. Now adjust the sensi- 
tive flame for noise, and rapidly snap the fingers 
or stamp the foot, and the water will still move to- 
wards A. 

Experiment III, — Arrange as in II., then extinguish 
the sensitive flame and readjust to zero. Produce the re- 
sponding note, and the same movement of the water will 
be observed. This shows that an issuing jet is affected 
in the same manner by a sound, whether ignited or other- 
wise. 

Experiment IV — Fix the sensitive flame apparatus 
adjusted for note under a large jar open at both ends. A 
large stoppered gas jar answers very well Fix three balls 
of spon^ platinum, a, b, and c, upon a piece of thin 
platinum wire so that the point of the (Quiescent flame 
Just reaches b, and the points of the responding flame reach 
a and c resp^ecUvcly. Now extinguish the flame with* 
out turning off the gas. The issuing gas will cause 
ignition of ,^. Now sound the responding note, and b will 
cool, and a and c will be ignited. This conflrms the 
previous observations, and forms a rather pretty lecture 
experiment. The object of the gas jar is merely to 
protect from ait currents. ^ 

R. R 
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ON THE CONDITIONS OF THE ANTARCTIC- 

11 . 


<tii^^?overcd independently by Dumont D*UrviUe, nnd 
Ueut Wilkes, in 1840^ in long, 140* a' 30'^ lat. 
; Clairte Land, discovered by the same navtga^ 
A LTHOUGH no land MMs of any kind was obserycd tors about 3** farther to tne westward ; Sabrina Land 21 s- 
by us on the icel^gs, there cannot be the slightest covered by Balleny, in 1839} and Kemp Land’ and 
doubt that such is carried by them all over the region and Enderby Land, discovered by Biscoe, in 1833, nowhere 
distributed on thebottotn^ The samples brought up by the rise to any great height. If we were justified in adding 
sounding instrument consist almost entirely of commi-» the « strong appearances of land reported by Lieut 
nuted days and sands, and the dredge always contained Wilkes, which would virtually connect Rmggold*$ Knoll 
in conridarable quantity, about the meridian of 8o*E., not far from the Balleny Islands, with a point in long. 

chiedy basaltic pebbles, and, further to the eastward, w 1..4. iCr.o c — : 

pebbles and larger fragments of metamorphic rocks, 
granite, speiss, mica* slate, hornblende-slate, clay- slate, 


and chlorite-slate 
While the evidence may be said to be conclusive that 
these icebergs have their origin on land, it seems to me 
that the presumption is greatly in favour of the land at 
their breeding-place having been comparatively low and 
dat, and bordered for a considerable distance by shoal 
water. Although the white ice which forms the exposed 


106® 18' 42” E., lat. 6$"* 59' 40' S., by a continuous coast- 
line of moderate height, the extent of land of this charac- 
ter would be considerably increased. 

The geological structure of the Antarctic Land is almost 
unknown. South Victoria is actively volcanic and consists 
doubtless of the ordinary volcanic products, D’Urville’s 
patty landed on Adelie Land and found rocks of gneiss* 
Wilkes reports having landed on an iceberg, long. 
106® 18' 42^, and finding ** imbedded in it in places 
bouklers, stones, gravel, sand, and mud or clay. Tlie 


portion of the flat-topped southern icebergs is very hard, i larger specimens were of red sandstone and basalt.” At 
Its specific w’cight is considerably below that of abso- i the same place Lieut. Ringgold found that the icebergs 


near at the time presented signs of having been detached 
from land, being discoloured by sand and mud.” From 
one iceberg he procured several pieces of granite and of 
red clay which had been frozen in. Beyond these obser- 
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Lat- 63'' 45' S > Long. ‘<^4'' 31' K. 




lately compact ice, Allowing for this difference, and 
supposing that one-Seventh part of the ice is raised above 
the water, supposing also that the berg is symmetrical in 
form, which, fVom its appearance and probable mode of 
origin is likely to be the case ; before it has 
been subjected to the action of the sea, the 
submerged portion would be 1,200 feet in 
depth, the berg would float in water 200 
fathoms deep, and the average thickness 
of the land ice-cap would be 1,400 feet. 

From the comparatively small number of 
icebergs at the point where we crossed the 
Antarctic circle, and so far as we could 
judge from our own observations and the 
previous observations of others, for a con- 
siderable distance to the west of the me- 
ridian of 80® E., we were led to believe that 
the place of their formation, the land and 
the belt of shallow water girding it, was at 
a very considerable distance from us. 

Although in the present state of our know- 
ledge it would be rash to form any very de- 
Anite opinion as to the conditions of the region 
included within the parallel of 70® S., still 
there are some indications which have a cer- 
tain weight. We have no evidence that this space which 1 vations, and our own on’lhe nature of the pebbles broUj^ht 
includes an area of about 4,500,000 square miles, nearly j up by the dredge, we have no information, 
double that of Australia, is continuous land. The pre- That the area within the parallel of 70"* S. is continu- 
Sumption would seem rather to be that it is, at all events, j ously solid, that is to say, that it is either continuous land 
greatly broken up, a large portion of it probably consist- 1 or dismembered land fused into the continental form by 
nig of groups of low islands united and combined by an ; a continuous ice-sheet, I think there can be little doubt, 
ejetension of the ice-sheet. One thing we know, that the The local c.ases of abnormal distribution of temperature 
precipitation throughout the area is very great, and that , which produce suci remarkable conditions of climate 
it IS Sways in the form of snow, the thermometer never even within the North Polar Sea exist in the southern 
rising, even in the height of summer, above the zero of hemisphere only to a very slight degree ; and we know by 
the (Sntjgrade absence of any well-defined local Antarctic rctum^cur- 

Various patches of Antarctic land are now. known with rents comparable with the Labrador current, or the current 
certamty, most of them between the parallels of 65® and round the south of Spitzbergen, that the function of such 
TcP S. * most of these are comparatively low, their height, currents as the Gulf Stream m ameliorating the northern 
the thickness of their ice-covering, rarely ex-^ climate, and breaking up the ice, and producing a circu* 
<seedi»g2,ooo to 3,000 feet The exceptions to this rule lation even in the highest northern latitudes, is not m any 
are Ross/s magnificent volcanic chain, stretching from way represented in the south. 

BaHeny Island to a latitude of yS" S., and rising to a In favour of the view that the area in question is broken 
iMw.lit of 1 5,000 feet : and a group of land between 55® up, and not continuous land, two coftsideraiions appear 
ami OS* west longitude, including Peter the Great Island to me to be very suggestive. If we loolcatani«-chart we 
and Xl^ander Land, discov^d by BeUin^Wn in d-d that the seai, com 


me greu-v awu i wave 

explanation of this fact lately suggested by Dr* Neumayer 


* Tiit sub«t»f)«9of by Sir c Wyviik F.R.s , jg cofreci ouc. Thc great equatorial current impmgtpg 

dpofi the eastern co»sts%f the cpnti«««s b?fi|»cates upon 
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each, and both branches acquiring a slight but decided 
easterly set by their excess , of initial velocity, pass 
northwards and southwards directed for a tune 1^ the 
land coasts. But the fate of the southern is very different 
from that of the northern branches. Instead of accumu- 
latine and “banWinif down*" in the confined gulfs, the 
Atlantic, the Pacific, and the Indian Oceans, they at once 
pass into the waste of the hemisphere, and are 

almost merged in the great drift current which sweeps 
round the world occupying a belt from 600 to 1,000 miles 
broad in the southern sea. But while the greater portions 
of the Brazilian curreat, the East Australian current, and 
the southern branch of the Agulhas current are thus 
merged they are not entirely lost ; for at their points of 
junction with the drift current of the westerlies the whole 
belt of warm water is slightly deflected to the southward, 
and it is opposite these points of junction that we have 
the comparatively open sea and the penetrable notches in 


the southern pack. 

Thus Ross, in 1841 and 1842, after forcing his way 
through the moving pack, which he found sufficiently open 
to allow of his doing so, passed between the meridians of 
170® E., and 170^ W., to the latitude of 78^ 11' S. 
Weddell in 1823, and Ross in 1843, reached the parallels 
of 74® 14' and 71“ 30' S. respectively, between the meri- 
dians of 15® and 30^ W. The case of the Brazilian 
current is, however, a little more complicated than that of 
the others, for there is high and extensive land between 
the meridians of 55” and 65“ W., in 6 $^ south latitude, 
and the warm current already led far to the southward by 
the south- American coast appears to bifurcate upon 
Graham Land, and to produce another bight, in 90” west 
longitude, a little to the west of the southern point of the 
South American Continent. In this bight, Cook, in 1771, 
and Bellingshausen in 1821, pushed nearly to the 70th 
parallel of south latitude. 

The opening caused by the deflection of the southern 
branch of the Agulhas current towards Kerguelen and 
the Heard Islands, has not yet been fully explored, but 
what has been already done in that direction seems to be 
in striking confirmation of this view. We had indeed 
arrived independently at the same conclusion before 
reading Dr, Neumayeris paper. At the point where we 
crossed the Antarctic Circle (Long. 78” o* E ), and for some 
distance to the westward there were few icebergs, and the 
.sea was almost clear to the south-west. It was Capt. 
Nares* opinion that had it been considered desirable and 
had the attempt been made earlier in the season, it would 
have been easy for us to have pushed southwards in that 
direction— how far we had no means of ascertaining — but 
tiie pack was moving about round us, and for the reasons 
already given we believed the barrier to be at a consider- 
able distance. 

But we not only observed the effect of the influx of 
warmer water ; we were able to detect its presence by the 
thermometer. Referring to the results of a serial tempe- 
rature-sounding of February 14, with a surface-tempe- 
pture of - C., between 300 and 400 fathoms there 

ts a band rising to more than half a degree above the 
freesing^ipoint That this warm layer is coming from the 
north there is ample proof. We traced its continuity 
with a band at the same depth gradually increasing in 
warmth, to the northward ; and it is clear that its heat can 
be derived from no other source, and that it must be con- 
tinualW receiving new supplies, for it is overlaid by a band 
of colder water tending to mix with it by convection. 

It is of purse possible that the three warm currents 
may, by coincidence, be directed towards three notches 
alipdy existing in a continental mass of land ; but such a 
coincidence would be remarkable, and there is certainly 
a su^estion of the alternative, that the “ continent may 
pusist to so great an extent of ice as to be liable to have 
its outline affected by warm currents. 

The second consideration is that dvurlng summer, the 


only time when these regions have been as yet visited, 
the greater port of the outline of the area representing 
the Antarctic continent has been found to consist of 
moving ice-pack. The prevailing winds within the 
Antarctic Circle are from the south-east, and as a rule 
the pack and the icebergs are moving to the westward, 
and fanning out from a centre. Almost all the navigators 
who have passed the belt of pack have received the im- 
pression that there was open water within, that, in fact, 
by that time, late in the summer, the pack of the year 
had been drifted a considerable disiance from its nucleus — 
the land or the continuous ice-sheet. If this be so it 
would at all events indicate that the ‘‘Antarctic continent 
does not extend nearly so far from the Foie as it has been 
supposed to do. 

1 conceive then that the upper part of one of thpe 
tabular icebergs, including by far the greater part of its 
bulk and culminating in the portion exposed above the 
surface of the sea, was formed by the piling up of succes- 
sive layers of snow during the period, amounting perhaps 
to centuries, during which the ice-cap was slowly forcing 
itself over the low land and out to sea, over a long extent 
of gentle slope, until it reached a depth considerably 
beyond 200 fathoms. Tlie lower spe^nfic weight of the 
ice then caused an upward strain which at length over- 
came the cohesion of the mass, and portions were rent ofl' 
and floated away. If this be the true history of the for- 
mation of these icebergs, the absence of all land 
on the portion exposed above the surface of the sea is 
readily understood. If any such exist it must be confined 
to the lower part of the berg, to that part which has 
moved upon the floor of the ice-sheet. 

The icebergs, when they are first dispersed, float in 
from 200 to 250 fathoms ; when, therefore, they have been 
drifted to latitudes of 65® or 64° S., the bottom of the 
berg just reaches the layer at which the temperature of 
the water is distinctly rising, and is rapidly melted, and 
the mud and pebbles with which it is more or less charged 
are precipitated. That this precipitation takes place all 
over the area where the icebergs are breaking up, con- 
stantly and to a considerable extent, is evident from the 
fact that the matter brought up by the sounding-instru- 
ment and the dredge is almost entirely composed of such 
deposits from ice; for diatoms, and radio- 

larians are present on the surface in Urge numbers, and 
unless the deposit from the ice were abundant, it would 
soon be covered and masked by a layer of the exuviae of 
surface organisms. 

There is one point in connection with the structure of 
icebergs which is of great interest, but with regard to 
which I do not feel in a position to form a definite judg- 
ment. It lies, however, especially within the province of 
a distinguished professor in the University of Glasgow, 
Dr. James Thomson, and 1 hope he will find leisure to 
bring that knowledge amd experience to bear upon it 
which have already thrown so much light upon some of 
the more obscure phenomena of ice. I have mentioned 
the gradual diminution in thickness,of the strata of ice 
in a berg from the top of the berg downwards. The re- 
gularity of this diminution leaves it almost without a doubt 
that the layers observed are in the same category, and 
that thereiore the diminution is due to subsequent pres- 
sure or other action upon a series of beds which were 
at the time of their deposition pretty nearly equally thick. 
About 60 or 80 feet trom the top of an iceberg the strata 
of ice a foot or so in thickness, although of a white 
colour, and thus indicating that they contain a quantity 
of air, and that the particles of ice arc not inclose appo- 
sition, are still very hard, and the specific gravity of the 
ice is not very much lower than that of layers not m;jrc 
than 3 inches thick nearer the water-line of the berg. 
Now it seems to me that this reduction cannot be due to 
compression alone, and that a portion of the substance 
of these lower layers must have been removed. 
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It is not easy to see why the lemj^emture of the earth's 
cmst under a widely extended and practically permanent 
ice*’Sheet of great thickness should ever fall bijlow the 
freesing-point ; and it is matter of observation that at all 
seasons of the year vast rivers of muddy water flow into 
the frozen sea from beneath the great glaciers which arc 
the issues of the ice<sheet of Greenland, Ice is a very 
bad conductor, so that the cold of winter cannot penetrate 


to any great depth into the mass* The norntal tempera- 
ture of the crust of the earth at any point where k Is 
uninfluenced by cyclical changes is, at all events, above 
the freezing-point ; so that the temperature of the floor of 
the ice-sheet would certainly have no tendency to fall 
below that of the stream which was passing over it The 
pressure upon the deeper beds of the ice must be Onor- 
mous ; at the bottom of an ice-sheet 1,400 feet in thtek- 
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ness it cannot be much less than a quarter of a ton on the 
square inch. It seems therefore probable that under 
the pressure to which the body of ice is subjected a 
eonstant system of melting and regelation may be taking 
place, the water passing down by gravitation from layer 
to layer until it reaches the floor of the ice-shcet, and 
Anally working out channels for itself b<Jtween the ice 
and the land whether the latter be sub aerial or sub- 
merged. 

I should think it probable that this pro- 
cess or some modification of it may be the 
provision by which the indefinite accumu- 
ianon of ice over the vast neatly level 
regions of the “ Antarctic continent is 
prevented, and the xmiformity in the thick- 
ness of the ice-sheet maintained ; that in 
fact ice at the temperature at which it is in 
contact with the surface of the earth's crust 
within the Antarctic regions cannot support 
a column of itself more than 1,400 feet high 
without melting. 

When the icebergs are drifted in the 
summer a little to the northward — ^in the 
meridian of 80” E. to the parallel of 64" S.— • 
they begin to disintegrate very rapidly. The 
water at the surface of the set rises to zero 
and slightly above it, and dashing agrinst 
the windward side of the berg, partly by its 
mechanical action, but more by the constant 
and tapid renewal of the warm water, it 
wests a deep groove in the face of 
ihecliit When the groove has cut in so far that cohesion 
will po longer maintain the weight of unsupported ice, 
which seems usually to be the case when it is 10 to 15 
feet deep, amass of the cliff falls down, and the weight 
of the berg bein^ reduced on that side it tilts up more or 
less and assumes an inclined position ; the stratifleation 
thus becomes JiicUiied, although it still remains conform- 
able with the plane df the top of the keberg. 

The sea now washes up on the low portion which has 
been exposed by the tilting of the berg, whleh it soon 


reduces to a beautiful curved slope to the bottom oi' the 
new cliff, and the process is repeated until by repeated 
falls of the face of the cliff one side of the berg is so much 
lightened, that the preponderating weight of the opposite 
side raises the newly exposed portion out of the water ; 
giving the berg a double outline and the vcining a high 
inclination. 

We frequently saw table-topped icebergs with the upper 
surac? very irregular; when that is the case evidence 
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' may usually be found from the colour, the closeness of the 
veining, and other appearances, that it is not the original 
surface of the iceberg Which is now presented to ti% but 
a second surface produced by the cutting away bf the 
sea of nn entire story, as it were, Of the berg; which 
athough k had no doubt at one time during the process 
been greatly mclined, had recovared its ^uiubriuni on the 
whole of the upper layer having more or tesjt jSj^- 
mctrically removed Fig. 3 is a vie# of an iooberg in 
which the whole of the upper tier seems to be 
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up Joid disiDiteenitine under the inltaenci^ the air and 
waves ; it is fissured threugh and through* a htrae por- 
tion has already fallen away,e*posiBg terraces of olue ice 
previously submeri^, and the sea arou^ is cumbered 
^rith the fragments. It is easy to see tow almost any 
eccentricity of form may to pniduc^ by the irregular 
action of the waves upon the different sides of an iceberg 

tilted to different incl'mi^ons. 

When an acddental hcdlow or other irregularity on the 
surface of an iceberg directs the action of the surf on any 
special point, a cave is speedily formed, and the effect 
constantly incR asing with the deepening of the cavity, 
the ice is often honeycombed with caverns which pene- 
trate far into the solid berg^ and add wonderfully to its 
t^auty by their lovely colouring in shades of cobalt blue, 
varying with every play of shade and light. The caves 
are, however, very fatal to the iceberg. From the ice not 
being thoroughly rigid, whenever the support is taken 
away from beneath, the layers above bend and give way ; 
vertical fissures are produced which become filled with a 
breccia of ice and snow, often discoloured by sea-birds ; 
the ice, instead of showing its original uniform horizontal 
stratiheation, is distorted into all sorts of anticlinals and 
synclinals ; and fragment after fragment crashes down into 
the sea. 

Fig. 2 gives an idea of the form of a beautiful vaulted 
berg. The sea was washing through and through it ; and 
as we passed close by, we sat gazing, entranced, at the 
marvellous beauty of the colouring of the vaults of ice, 
and the waves, and the snowy spray illuminated by a red 
setting sun ; but our gorgeous iceberg was evidently 
doomed to speedy destruction. Some glittering pinnacles 
were the only remains of the buttresses of former arches, 
and a auantlty of dkhris floating round it showed that the 
whole fabric was undergoing rapid change. 

Some few of the bergs which we saw were tilted up to 
an angle of upwards of 50”, and in various ways — ^by the 
inclination of the bergs, by the denudation of successive 
layers by the action of the sea, and by “ dislocations of 
strata.” I believe we saw at various times sections of 
icebergs to the depth of perhaps 400 feet. All such sec- 
tions gave simply a continuation of the same phenomenon 
which we observed in the portion of the berg normally 
exposed, a gradual approximation of the lines of stratifi- 
cation and deepening of the blue colour. 

Sometimes we saw small bergs which were very irregular 
in form, with all marked prominences rounded off, per- 
fectly clear, and of a deep sapphire blue. These 1 con- 
ceive to be masses of ice from near the base of a berg, 
which, from extreme shifting of its centre of weight, has 
turned right over, and exposed the ice near the bottom, 
in which, by melting and regelation under great pressure, 
all structure has been lost 

The curious question naturally arises, Shall we ever be 
able to reach the South Pole ? With our present methods 
and appliances 1 should think that the answer must be an 
unhesitating negative. Except po.^sibly somewhere in 
the region where Koss penetrated, in 1842, to tlie parallel 
m 78*^ to the south of New Zealand, or about Graham 
Land, where Capt Dallman, in 1873, continued the ex- 
of Capt Biscoe, there seems to be no acces- 
sible l^d of land; and Ross's southernmost point is 
upwards of 700, and Graham Land 1,200 miles from the 
pole; The remainder of the outline of the Antarctic con- 
tment appears to be a perpendicular cliff 200 to 250 feet 
in height, without shelter, and with a heavy pack broken 
up and kept in motion by frequent gales moving outside 
It during the gre ' ter part of the year, and bounding a vast 
^p^e of glacier surface, a great part of it subject pro- 
mmy to high winds and to almost incessant falls of 
show. 

We have now learned that the North Pole, if not 
inaccessible, is much more difficult of access than 
we imujgined, even with the lonir before us of the 


gallant men who have strained through many years the 
resources of human skill and bravery to the utmost in 
fruitless attempts to attain the barren issue ; and we can 
only anticipate disasters multiplied a hundred»fold should 
the South Pole ever become a goal of rivalry among the 
nations. C. Wyville Thomson 


NORDENSKyoLnS EXPEDITION TO THE 
JENISSEn 

'T'HE expedition, of whose plan, equipment, and composition 
^ we have already given some account, left Tromso in the 
steamer ymer, on July 25 this year, and on the 30ih entered 
Matotschkin Sebarr, where they obtained some specimens of 
Novaya Zemlya salmon. An easy passage was made to the east 
side, where, during a stay of twenty-four hours, the naturalists 
did some collecting, dredging, &c. Leaving the Scharr on the 
31st, the Kara Sea was at first found quite open, but after a few 
hours it became so blocked with loose ice in all directions that 
the Vmer was compelled lo turn back, and was anchored on the 
inner side of the promontory which projects from the southern 
side of the sound, nearly half way between the entrance and 
Gubin Bay. 

Here the sea is rich in varying animal forms, the land bleak 
and poveity-stricken. The mouniaias for the most part consist 
of bUck clay-slates, probably early Silurian, and grey dolomite 
beds, in which search was made for fossils in vain. On tiie 
other hand, the day-slate is in many places full of epaartz veins 
with numerous cavities, whose crj^stalline contents gave occa- 
sion to the unfortunate 'rschiraktn's statement that he had found 
here a block of stone set full with the most brilliant, beautiful, 
and valuaMe precious stones, for which, after his death, he was 
vehemently censured by his chief, Rossmylov, who sought in 
vain for the supposed treasure. 

In one respect this part of Novaya Zemlya is of great geolo- 
gical interest ; for here are to be seen no fewer than six clearly- 
marked lieaches, situated at different heights one above the other, 
and showing that the lauid hereabouts has been elevated during 
the very latest geological period at least 500 feet. With the 
exception of certain parts of Greenland, where a considerable 
sinking of the land has taken place during recent centuries, 
a similar raising of the land has been observed in most other 
Arctic regions, and this raising of the land has without doubt 
played a very important part in the great geological changer 
which have occurred on the surface of the earth since the dose 
of the Tertiary period. For the Swedish observer the pheno- 
menon besides has quite a sj>ecial interest, inasmuch as attention 
was first called to it in Sweden more than a century ago, and 
it then gave occasion to an impassioned discussion between 
those holding different opinions, which is well known in the 
history of science. 

Matotschkin is surrounded by high, bold mountain ridges and 
summits, which continue to occupy the interior of the island for 
more than thirty English miles south of the sound. Farther 
south the mountain tops disappear completely from the interior, 
and the laud passes into a level high-lying ^in, nearly free of 
snow during summer and sloping gently towards the east coast 
and the Kara Gate, till it terminates most frequently with a pre- 
cipitous face towards the sea. 

A broad ioe-free belt of water having in the meantime been 
formed along the east coast of Novaya Zemlya, the expedition 
took advantage of it, and sailed along The greater part 

of the ioe-ftelds were, however, now quite ro ten, and it was dear 
that they would completely melt away during the remaining part 
of the summer. 

Partly by ice, partly by fog, the Vmrf' was prevented making 
right across the sea, and it was not till the 12th that the ice- 
belt was so broken up that they could steam on round White 
Island, past the Gulf of Obi to the mouth of the Jenissei. 

We sighted land here on the i5ih. Dr, Nordenskjbld goes on to 
state, thus exactly a year after the rocks at Dickson^s Harlwur were 
first seen from the Prihm, This was some hours sooner than ^e 
dead reckoning promised, which at first was ascribed to the in- 
fluence of an easterly current in the parts of the Kata Sea we 
had just traversed. When we came nearer, however, X was sur- 
prised to see before me a plain which was unbroken by any 
** berg-4sar," though I knew, from last year’s observation, that 

* Abstract of Pmf NordenskJWd's R«l>ort in the GffUhrg* 
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which was certainly low^ but yet perfectly developed, 
runs over the tundra toaard« jewYemow Kamen ; neither could 
we discover any ol the rocky isknds which surround Dickson’s 
Harbour, In the fneuBtime we continued our course up the 
river along the bank, and after the lapse of four or five hours we 
obtained a ^ite unexpected explanauon of the circamstatices 
described, ror it appeared that the mouth of Jenissei, which is 
ten Swedish miles {60') wide, is divided into two by an island 
about hve Swedish miles (30') long, which was thought to have 
been unknown both to Russian chartograf>hers and to the natives. 
Tlmt it has not been before oliserved clearly depends on its not 
being visible fVom the river bank along which tW tew boats that 
have traversed this part of the river are believed to have always 
kept The navigable water on both sides is deep and free from 
shallows, Tnis large new inland ought clearly to be advantageous 
for navigation in those regions, as it will form a welcome protec- 
tion against north-westerly winds and sea for the vessels that 
be in the mouth of the river. I mean to name it SibiriakotTs 
Js^unl, alter the realous and generous supporter of all this year’s 
Siberian expeditions. 

Steamin^^ up the river the JKm<r reached Mcsenkin, wdiich 
hadi been appointed the meeting^piace with Dr. Thcers party. 
Here, where the Mesenkin fails into the Jenissei, Dr. Theel 
expected to obtain sciine specimens of matmnoih skins, which, it 
was reported, bad been washtd out of the tundra near this place. 
Dr. I'heers party, not, however, having arrived at Mesenkin 
when the >0wer reached it, Nordenskjold himself made an ex- 
carsion to the locality already spoken of, where the nminmoth 
hide was found No complete hide was fountl here, but he .suc- 
ceeded in digging two large and a number of small pieces out of 
a newly-formed sand-bank at the confluence of the Mesenkin 
with the jenissei. The excavations showed that the mammoth 
remains in question had been newly brought down by the spring 
floods to the place where they were found from some point 
situated higher up in the river valley of the Mesenkin, and that 
the place where the mammoth was originally imbedded in the 
frozen tundra is to be sought for in this direction. 

On August 17 the Vmer proceeded, up the river, but the water 
became so shallow, and the navigation by a steamer of such 
draught as the Vmer so dangerous, that Dr, Nordenskjold re- 
solved to return to Mesenkin. He left his merchandise at Kore- 
powskoj simovie, near Mesenkin, to lie taken away next summer 
by the river steamer. After la’iding the goods another vain 
attempt was made to steam up the river, and the Vffur again 
anchm^ed, this time between Orlowskoj and Gostinoj. The fol- 
lowing days were devoted to excursions which yielded interesting 
information regarding the geology of the tundra, and a very rich 
collection of the sub-fossil shells, which are found in the sand of 


the tunduu 

By the word tundra are denoted, as is well known, the plains 
of Immense extent in Russia and Siberia lying between the 
boundary of the forest region and the Polar Sea. I'he ground, 
at least in the northern parts of the Siberian tundra, is continu- 
ally frozen at no great d^pth, but during the summer bears a 
vegetation of low bushes, mosses, and grass, which yields sum- 
mer pasture to numerous herds of reindeer, partly wild, partly 
' tame, which wander about on them. 

To the eastward of the Jenissei the tundra forms a level or 
slightly rolling plain, which toward the river has a sloping bank 
5010 100 feet high. In the interior of the country the platii is 
interrupted by dny very considerable heights, but on the 
other hand it is intersected at a number of places by deep nver 
valleys, whose steofwiidcs offer fine sections of the ewthy layers. 
It is apparent, 4>n a merely cursory examination, that th^e lor 
the TOO»t part consist of enormous masses of sand and mud 
washed down by the Siberian rivers. The tundra, however, is 
by no mean# a common delta formation. Numerous marine 
shells imbedded in the sand show that the tundra plain formerly 
lay under the surface of the sea, and that therefore a consider- 
able elevation of ihe land must have taken place dunng the 
latest geoh^ical ptM For all the shells imbedded m the 
tundra sa«d belong to existing types, the most of which have 
been dredged up by ns from the bottom of the Kara and 
which we again find in the f>ost.glacial 

Christiana Fjord, and the cra^> formation of England. All this 
shows that the tun ira has Ueo formed under climatic circum- 
stances veiy aimilar to the ptesent, which is fuitker confirmed 
bv the ge giios ic formation of the beds. It has therefore long 
been oifficdt of expjanaiion by the geologist that just m these 
sand-beds there are found in great abundance remains oi the 


for the present flourish only in a tmpical or sub-tropical climate.^ 
The evident contradiction which is apparent here has indeed ob- 
tained an explanation through the researches of the Petersburg 
academicians, Middendorflf, Schmidt, and Brandt. But there 
remains here much to clear up, and collectionr from these regions 
have, l>esides, a peculiar interest, from the i*emarkable citcum- 
stance that here in the frozen earth of the tundra there are found 
not only skeletons, but also flesh, hides, hair, and inte&tlnes of 
animal types which died out many hundred thousand years 
ago. I therefore, Dr. Nordenskjold ^oes on to say, of course, 
gladly availed myself of the opportumiies which ottered them- 
selves J in making excursions in the neighbourhood of the 
places where the vessel was anchored. Among the results of 
our search may be mentioned large pieces of mammoth hide, 
found along with some few pieces ol bone, at the confluence 
of Mesenkin with the Jenissei ; a skull of the musk ox, re- 
markable for its size, found together with mammoth bones in 
another tundra valley south of Orlowskoj ; a very rich collec- 
tion of sub-fossLl shells, found principally between Orlowskoj 
and Gostinoj. In addition, various inieresring observations 
concerning the geological formation of the luudra, &c., were 
made. 

During their ht iy on the Jenissei there was often a dense mist 
with rain prevailing, but otherwise they were favoured, as a table 
of observations shows, with warm and summer-like weather. 
The ground was quite free of snow, and at several 
especially in the tundra valleys, adorned with a vari^^gated carpet 
of fljwers. According to the statement of the inhabitants, how- 
ever, the former part of the summer ia these regions had not 
been fine, and the preceding winter had been exceedingly severe. 
The temperature of the water of the river at the surface was 
almost constantly f- 12“ to if C., and even at a dejuh of nine 
fathoms the deep-water thermometer marked t- 1 1 'i'" C. 

As it had been arranged that ThiiePs party, which, as our 
readers know, had come overland, should in no ca'sC stay so long 
on the northern part of the Jenissei as to run the risk of missing 
the last river steamer to J enisseisk, which this year was to leave 
SaoaitTowskoj aV)out September 7 * Nordenskjdld^ resolved to set 
out on the return journey on September i. Tins he did, as 
Thccls party had not turned up. 

The sea, be continue?, was at first completely free of Ice, and 
first when we came quite close to the east coast of Novaya 
Zeiiilya in 754® N. lat., a very compact belt of worn ice was 
fallen in with, which stretched along ihcco^t towards Matolsch- 
kin. The course was now set along the ice towards the south 
to 74*^ 40' N. lat., where the edge of the ice took a westerly 
direction, which allowed us, without the inconvenience of being 
hindered by ice, to steam right westwards towards Matot^chkin. 
A i>erceptible swell now gave Indication of ice-free water. If 
the course from Dickson’s Harbour had been set close past 
White Island towards Matotschkin we certainly would not have 
met with a single ice-floe. Even in the northerly way I chose 
our advance was scarcely hindered by ice but by a nearly con- 
stant fog, which compelled us to lie still at night. In thui way 
Dr. Stuxberg, tlie zoologist of the expedition, obtained a welcome 
opportunity for dredging and swabbing in the deep chanael along 
the east coast of Novaya Zemlya. 

Of all the expeditions which have gone to Novaya Zemlya and 
the sea surrounding it, there arc only three which, before the 
lad two Swedish ones, concerned themselves with zoological, 
botanical, and geological researches and the collections pertaining 
to them. These are von Baer’s expedition in 1837, HeugUn’s 
in 1871, and the Austro-Hungarian in 1872- 74. 

As far 08 zoology is ooncemed, von Baer brought home from 
his journey about seventy species of invertebrate animal!?, HeugUn 
increased our knowledge of the number of spectes within some 

n , and the Austro-Hungarian expedition within others. 

those collections were from the south-western, westc^ 
and northern coasts of Novaya Zemlya. Of the nature of w 
animal life in the Kara Sea all actual knowledge was wanting 
till last summer, There was also a current^ tradition among 
zoologists, grounded on the knowledge of the tmmen,^ mass of 
fresh water which the Obi and the Jenissei yearly cany down, 
partly also on something at first loosely uttered m Uteratuw, 
which afterwards took the form of axiomatic certainty, thnt t»e 
Kara Sea is exceedingly poor in animals. .... , , 

The Swedish expedition of 1875 has already diss^ted trae 
misconceptions, having brought homh from Novaya Zemlya ma 

* The tnaitoWMHb, for instance, k looked upon «» 
now Indian elephant, but a prognn ttW c«n>«wi2ahly larger iUmi hk 
fftSt. iiiid nrOvided with an abunUitii coverttig of hair- 
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t)i« wMt c6Mt of Waygato IsIwkI a colkctioo many times ncher 
ini Kpecies than its predecessrara Bat in W 
sihle that the collections adtich were mad* dating a f *!|^f 

could be taken as giving so complete 

these regions, as is necessary not only w 

exislinn fauna of other arctic countrie*, but also for a complete 
rleSri^Mof it* relation to the !«»«>'" ‘h* deposits of the 
Si^Um mdra. It wa* on this aroount that I made provision 
to Stuxberg accompanying this summers expedition to 
Jeitissei, and carn-ing on the zoological work. His researches 
were rewarded with great sucress, as appears from the short 
sketch annexed, oommunli^^ by him :— 

“Darine the voyages of 1875 and 1876 to Jemssei and back 
dre<!£im£ carried on at fifty places in all and at different 

depths ftom the beach to a depth of 200 fathoms, and rich and 
comprehensive animal collections have thus been made. A large 
proportion of species occur locally, and in quite incredible 
numbers. Others again are found nearly at every dredging, but 
in far smaller numbers. The occurrence of the latter is more 
uniform, consequently distinctive of the territory of the fauna in 
its entirety. To these belong first of all two species of the genus 
Idothea {//. ju^rW/and/</. tntomon), both well-developed, and it 
may with reason be said that this genus is characteristic of the Kara 
Sea ; it is the province of the Idotheae. To the animal forms 
again which are local in their occurrence belong various species 
Mollttsca, Hydromedusse, and Bryojtoa, but chiefly all the 
representatives of the Echinodermata are known to exist here. 
The abundance of these is sometimes quite surprising, and, what 
is more singular, where a species occurs in any great quantity, it 
lives nearly alone, and to the exclusion of all others. This, for 
instance, is the case with species of the genera Cribella, Sti- 
chaster, Ctcnodiscus, &c., which here are found in large and 
well-developed types. Not seldom the swab brought up at the 
same time hundreds of the same species. Of the beautiful 
Crinoid Alceto EnknchHi there were obtained many choice 


specimens. 

♦* But rich as is the Kara Sea in asterids and ophiurids, it is 
proportionately poor in echini. These have bee i sought for 
everywhere without success, except possibly close to the east 
coast oi Novaya Ticmlya. This circumstance is the more extra- 
ordinary as along the whole of the west coast a species ot the 
family Echinus is one of the animal forms that are most abundant 
and occur most frequently, 

** In two respects the zoological work of this summer has been 
exceedingly profitable for our museums* It has in the first place 
added something new in all the groups to the very rich colJec. 
tions made during last summer ; it has, for instance, increased 
the collection of crustacea by >0 per cent, new' species, and of 
echinodermalta a large number of types has by oft-repeated 
swabbing bw obtained in an extraordinary collection of speci- 
mens. Further, the swab has brought up from the bottom of 
the Kara Sea two animals specially remarkable and important in 
a systematic respect The first was brought up by the swab 
during last year's expedition, not far from the eastern mouth of 
Matotschkin Scharr. Then it was found in only a few specimens, 
now we have collected a considerable number. It is a hitherto 
unknown holothurioid, differing greatly from most others of the 
same ^oup by its quite complete bilateral symmetry, but from all 
by its habitus and anatomical structure, and being singular in its 
kind inasmuch as it combines characters from diverse classes of 
animals. It has lately been exhaustively desciil>ed and delineated 
in detail by Its first discoverer, Dr. Tiieel* The other remarkable 
animal is one of the greatest rarities within the animal world. It 
is an Umbellttlaria^ of about a foot and a half in lengtli. It 


* l,wo spcciineus of ths family Umballutaria, the fimt of which we hwe 
any knowledge, are said to.have been found on the coast of Greenland before 
the nitddle ot last century. After a uescripcion first aiven by Ellis nnd 
Myhu«, the animal wo* registered by Lintiasus in his Systema Natmai/* 
in the year 1758, under the name M What has become of the 

^gtnal specimen is unknown. The enigmatical ahirnd type, as it appeared 
y^mi 'the descriptions, has been the subject of many uuerpretations, till Pr, 
j. unjkhl, during the Swedish expedition to OrcenUnd in 1871, succeeded 
m dredging up two spcdittens of it in Baffin's Bay, and accurately desenbrd 
smicture m the TnimaHtiOfU <rf the Academy of Sciences, lu- 
amduals pf the name genus have since been found, first by the Englbh 
Expedition m 1873, between Portugal and Madeira, by the same 
exp«M)tioti between Pfinpe Edward's Island and Kerguelen's Land, and 
^ssibly at ocher placed in the Antarctic Ocean ; a^^terwards by the Austro- 
rnttwattipn in 1873, between Novaya ^emlya^ and Ei'an* Josef 


oyns in wie ivara oew. *»• ^ 

which is im^ely distributed but of extremely rare occurrence. 


was fouud in 150 fathoms soulk of Cape Middendorfi> and north 
of the 75th degree of N. lat. 

“ P'rom the collections made during the Swedish expeditions 
it appears that the Kara Sea, far from being so poor as has been 
supposed, is, on the contrary, distinguished by an animal life 
rich both in individuals and in types when compared with that 
which Spitzbergen, Greenland, Iceland, and the Arctic regions 
of North America have to show. It appears, also, that a nearly 
uniform marine fauna is found around the pole along the whole 
ct>ast of Siberia and the polar archipelago of North America* 
The immense mass of fresh-water which the great rivers of 
Siberia carry down, does not in any degree determine the com- 
position of the animal life on the bottom of its Arctic Ocean. 

** Before the various groups have been worked out by special- 
ists it is difficult to state for certain the iiumlmr of the lower 
animal types of the Kara Sea, but it may be put approximately at 
nearly 500 species, a considei-able number, indeed, for a sea that 
previously was believed to be as poor in species as the Baltic. 
Such, with the addition of about a hundred species of insects 
from Novaya Zemlya, whence previously only seven were known, 
and an extended knowledge of the vertebral e world, is the main 
zoological result of the researches of the last two Swedish expe- 
ditions in these regions." 

The y^mer made a safe return voyage through Matotsebkin 
Scharr, and on September 18 anchored at Hammeifest Dr. 
Nordcnskjbld concludes i — 

My stay at Hammerfest and Tromsd I turned to account in 
collecting information from the numerous walrus- hunters there 
about the state of the ice in the Arctic regions, and especially 
ill the Kara Sea. 1 have succeeded in this way in bringing 
together very abundant materials for a solution, founded on 
actual observations, of the problem in navigation which lies 
before us here, aud I shall, by and by, make a full statement of 
the conclusions at which I have thus arrived. Her.; 1 will only 
say that it is my conviction, which is also shared by the walrus- 
hunters whom 1 have consulted, that a regular sea-communi- 
cation between Siberia and Northern Europe during a short sea- 
son of the year ought not to be attended with greater risks and 
dangers than seamen encounter on many other waters now yearly 
visited by thousands of vessels." 


• Ol/R ASTRONOMICAL COLUMN 

I TiiLEscoric MKTfiORS. — In his ''Histoire de PAstfonomie 
pour I’Annt^ Vfll.," Lalande, referring to Schrbter's ohserva- 
ti.ons, states, “ il a vu plu.sieurs fois dans son telescope des petites 
etoilei qui filent coniine no petit trait de lumicre tres-faible, qui 
dure 2 ou 3^" and by way of explanation goes on to say that 
this proves the extension of hydrogen and oxygen many leagues 
in the depth of the atmosphere ; meteors or globes of fire which 
excite astonishment when they are a distance of some hundred 
totsa, become shooting stars when they are distant a league, ani 
telcsc.3pic stars at three or four leagues, an opiiiiou hardly favoured 
by later research. 

When occupied in comet-sweeping, or general observalbn in a 
darkani pretty large field, it has very often occurred to the writer 
to meet with objects of the class mentioned by Lalande. A 
striking instance was afforded one very fine April morning about 
twenty-seven years since (the exact date, thqingh upon record is 
not at hand at this moment )y when a number of telescopic 
meteors as bright as stars of the eleventh magnitude passed 
slowly through the field at intervals of a minute or more, the 
instrument during the time of observation being directed to dif- 
ferent parts of the constellation Sagittarius and lower region of 
Ophiuchus ; the coarse of these meteors was nearly uniform. 
Their motion was generally so slow that when caught they could 
be followed to extinction on moving tlic instrument. On other 
occasions he had noticed similar slow-mjving meteors, though 
in less number, and hence was under the impression that there 
was nothing unusual in the occurrence. But in the summer of 
1850, happening to mention the observ^itions of frequent faint 
slow^moving telescopic meteors to Sir John Herschel, that 
e*ninent observer^ notwithstanding his long experience in both 
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bemispHeres, expressed surprise at the phenomenon, and stated 
ths^t he did not recollect to hare renaarked anything of the kind. 
In 1852 Schmidt published the results of his observations of 
telescopic meteors between 1844-51, ^‘Resultateausaehniahrigen 
Beobachtungen iiber Sterhsclinuppen,” p. 165 ; most of those 
seen by him were as bright as stars of between the eighth and 
tenth magnitude*, and generally moved very slowly. Schmidt 
during iliese observations was for the most part using a ** comet- 
seeker,^’ the same with which he formed the chart for Hoar V. 
of R. A. in the Berlin series ; the writer was invariably observing 
with the comet-eyepiece on a 7-inch refractor giving a power of 
about 45. 

Perhaps some of the astronomical readers of Nature mayibe 
able to put upon record the dates of other appearances of tele- 
scopic meteors in some numbers and with a general uniformity of 
direction. 

Lalande appeirs to make bis re'erence to Schrotcris observa- 
tion of telescopic meteors with the intention of Ulustrating^the 
acuteness of vision of the Liiienthal astronomer. Indeed, in the 
preceding sentence he makes the following extraordinary state- 
ment with regard to Schrbtcr : — ** 11 a une vue privilegice pour 
Tastronomie ; il voit Mercure en plein jour la vue simple.*’ 

The Comet of the Bayeux I'ai'Kstrv. — There cannowi 
remain very little doubt that the grand comet which astonished 
Europe in the year of the Norman Conquest leading to a multi- 
tude of records in the annals of the time, and forming, with its 
astonished beholders, the subject of embroidery on the celebrated 
Bayeux tapestry, was the famous body which now bears univer- 
sally the name of our countr>mian Halley. Allowing for the 
p^uUar character of Chinese observations of comets, the account 
they have left us of iU track amongst the stars from the begin- 
ning of April to the end of the first weak in June, io66, is well 
represented by elements not differing more from the actual clc- 
txientsof Hallcy’scometthan accumulated effect of perturbation in 
eight centuries may well explain. If it is assumed that Halley’s 
comet arrived at its least distance from the sun on March 18, its 
position when discovered by the Chinese in the morning sky on 
April 2, would be as they record in their sidereal division ^ ' .Shih, 
two degrees south of the equator, and distant from the earth 
rather less than eight-tenths of the earth’s mean distance from the 
sun. Between this date and June 8, or sixty- seven days after 
discovery, which is the duration of visibility assigned, the comet 
would make a grand sweep across the sky from the cou-^tellation 
Feg&sus into Sextans between Leo and Hydra, or as the Clrinesc 
exj«rtss it, “through fourteen sidereal divisions from Shih to 
Chang.” llie imposing aspect of the comet described in Euro- 
pean chronicles and confirmed by the Chinese Annals, wherein 
it is compared in brilliancy to Venus, and by exaggeration, no 
dpubr, even to the moon, is fully explained by the cicumstances 
under which Halley’s comet must have been observed if in peri- 
helion on March 18. When last seen in China il had receded to 
1 1 times tlie earth’s ^listance from the sun. 

METEOROLOGICAL NOTES 

Recent Storms. — We have already^ referred to the great 
cyctote bf October 31, which will long be remembered ’os one of 
ibtlf tttosl appalling catastrophes that has occurred in the history 
dftV human race. The storm-wave advanced over Chittagong 
froim south to north, but most of the damage was done along the 
shores of the Meghna by a storm* wave which swept seawards 
from north to sonfli. The details of this and the other features 
of this i^eat will be looked forward to with intense 

interest. — We h^ve ^dso given some account of the storm of wind 
of almost unexampled tiolence which broke over Sydney at 
aeDF.M. of Sundfl^, Septober 10^ and continued with un* 




godd reasons for the belief that the maielnmm velocity or force 
of the wind in great storms is frequently understated, it is desir- 
able that the fullest details of the observations from which the 
velocity of the wind at the rate of 153 miles an hour has been 
deduced be published in the monthly publication of the Obser- 
vatory. — A hurricane of great severity and followed by most 
disastrous results swept over Central America on October 3 
and 4. The town of Managua, on the south side of the lake of 
the same name, and west of I^ake Nicaragua, was inundated on 
the 4tb, and 400 houses were blown down by the hurricane. 
As the flood rose the inhabitants had to betake themselves to the 
tops of the houses, and many were drowned by the houses fall- 
ing. The hurricane then passed eastward over Lake Nicaragua 
and descended over Blevvfielrl, situated on the Hosejuito Gulf, 
and overturned u wards of 300 houses in that town. It was in 
all probat>iUty the same cyclone which was encountered at the 
same date by the Panama Transit and Pacific Mail .Sltamer 
Cos/ir /^ka about 300 miles to the south-east, near Paiita, on the 
Gulf of Panama, where it was accompanied with a frightful sea- 
running wind shifting all round the compass and blowing with 
such a force that the Cosia Nka had its hurricane deck blowijji 
away and the head of Uie mainmast, maintopmast, and gaff 
carried off*. Later, or from (October 17 to 21, Capt. Breraner, 
of the steamship CkilUin^ rcpoita the severest hurricane he ever 
experienced atX'ayiuan'i* Island, to the west of Jamaica, wheie 
470 houses w'ere destroyed and much damage done to fruit trees 
and other crops, — The list of heavy storms and hunicanes might 
be increased by including the severe storms reported as having 
retenlly occurred in JJcbung’s Strait, wrecking a do^en of 
whalers, the great gale ncir Ghefoo, in which H.M.S. LafmiH{ 
was lost, the terrible stor«ns in Madeira and Portugal, com- 
mencing on November n, and Ihc storms of the Brithh 
Ldands a fortnight since, as well as during the present week, 
with their attendant flood?, which in certain districts attained 
to a height and a destructiveness unknown for many years. 
The last two months have thus been nofcwouhy for the 
violence of the storm? of wind which have been let loose, ns 
it were, over all quarters of the globe, thus offering in their 
salient weather characteristics a marked contrast to the charac- 
teristics of the weather little more than a year ago, when we 
were called to record disastrous inundations occurring in almost 
ail parts of the globe. During the past two months the weather 
has not only been characterised by the extreme violence of the 
wind but also by equally unprecedented and violent ahernations 
of abnormally warm and cold, and dry and wet tracks of weather 
—the connection V>etwcen which is no doubt a more deeply 
rooted one than that of mere comcldcnce. 

Metro ROL oaicAL Observatory on Monte Cavo, — We 
are interested to learn, from a letter which appears in CVw/frtr 
Re/iiiusy that P, Secchi has succeeded in establishing a meteoro- 
logical observatory on the summit of Monte Cavo. ’Phis is the 
highest of the volcanic group in Latium. Its summit rises 
953 metre.s above the .sea-level and about 900 metres above the 
Roman Campagna. The meteorological inslrurnents are placed 
in the convent, and the monks ai e charged to make ol)sefvatk>n». 
These instruments are a Fortin barometer, a psychrometrie ther* 
mometer, a maximum and minimum thermometrograph, a pluvio- 
meter, and a weather vane. An anemomelrograph Will sooq be 
added. Th^ isolation of the mountain, which rises about 200 
metres above the surrounding volcanic cones, renders it peculia^tly 
well snitedforTCsearches in meteorology* In view of the importsuee 
of the insritutiou the Government has agreed to defray the exptuse 
of instaiiarion* The observations are only begun two J 

they show^ umcmg other things, that the temperature of 
Cavo is often Idglmr than that of Rome, and that 
of are le& than m ihe plain. Thi^rf 

ohse^atoiTj the Immu of, tlm ,eone, at 
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iiwve* for inveitigatine the phenomena of the aBriwttaMregi^ 
!the most toteresting of the environs of Rome, dong with anothw 
Wtion placed at VeUetri, on the other aide of the volcanic 




BIOLOGICAL NOTES 

TH6 Pkimary ELKMBNts OF THE SKUix—At a recent 
meeting of the Cambridge Philosophn^ Society Mr. Bettcny 
brought forward some of the ideas resulting from Prof. Parker s 
most recent researches, which will be embodied in a forthcoming 
work on the " Morphology of the Skull,” by Messrs. Parker and 
A fundamcTital point in rcseaxches of this kind 
S»pp«!faw to be the question what arc axial and appendicular 
I elements in the skull For some years f ast Profs. Huxley and 
Parker have regarded the primary rods or irabccuhe occupying 
•the base of the forepart of the skull as being the foremost of the 
^itrles of.facial or visceral arches (irandibular, branchial, and the 
'like). In several types, although these trahecula: lie in the true 
Ibase of the cranium, they are at an early stage more or less 
i, parallel with the visceral arches; and certain nerve*relations 
appeared to show a close similarity between them. But Mr. 
f Parker now believes their facial nature cannot be maintained. 

' They arise in tissue immediately beneath the brain cavity as the 
■ vertebrse arise beneath the spinal canal j the temporary flexure 
of the fore-part of the skull does not make this tissue other than 
axial Every relation of the trabeculx proper is to the nervous 
centres, and cartilaginous growths continuous with them bound 
the cranium laterally just like tluj lateral occipital or vertebral 
regions. Mr. Bettany also directed attention to the nasal, pre- 
nasal, and antorbital regions of the skull as probably showing 
rudiments of true appendicular parts in the anterior regions of 
the head. In the discussion which followed, Prof. Humphry 
cordially welcomed this rehabilitation of the trabecula*, having 
.never been able to agree with Prof. Huxley that they were facial 
. in their origin. He could not doubt that the bones formed in 
tliem, tiie basisphenoid and presphenoid, were axial in character. 
He thought that further research would but demom^trate more 
clearly the vertebral or segmental theory of the skull.— Mr. 
Balfour thought research was not yet sufficiently advanced for a 
true estimate of the skull to be formed. Although tl»e trabcculaj 
might be morphological continuations of the basal cartilages in 
the hinder part of the skull, yet the greater part of the vertebrae 
and part of the base of the skull, arose from an unpaired carti- 
laginous mass surrounding the notochord, while no such element 
existed in the anterior part of the skull It appeared very pos- 
sible that the lateral parts of the cranial floor ^hind were really 
equivalent to the base of the cartilages which formed the ver- 
tebral ardies, and thus the trabeetdse might similarly be regarded 
as only the basal parts of the continuous lateral wall of the 
skull. 

The Anatomy of the Cokilla,— Dr. H. Bolau, dhector 
of the Zoological Gajrdens at Hamburg, has recently had the 
fortunate opportunity of dissecting three gorillas preserved in 
spirit, with the viscera intact. His results are just published in 
the ** Abhondlungcn aus dem GcbietedcrNaturwissenschaflen,’’ j 
and they add much to our zoological information. The brain is 
figured by photography from three aspects, Dr. Ad. Pausch 
describing the convolutions. In all the specimens the liver ex- 
hibited the lateral fissures or incisions which are not found in 
the orang, the chimpanzee, or the gibbon, but in all the 
lower monkeys. This agrees with the descriptions given by 
Profe^ors Huxley and Flower of the specimen in the Museum 
of the College of Surgeons ; and serves to separate off the 
gqriikirom the rest of the anthropoid apes. The caudate lobe 
k kihhte, and the spigelian lobelet of fair size. As in man 
^he pontes, velvnlas conniventes, the transverse , 
i mml^e of the small intestine, so large in j 


the Sumatran rhinoceros, are present, although they are not large. 
We hope to be able to enter more fully into the results arrived 
at by Dr. Bolau next week. 

The Windpipe in Manucodia.— For a long time it has 
been known that in the Paradise Bird, Mamteodia^ the windpipe, 
instead of running straight from the neck into the chest, takes 
a turn formingl a spiral over the front of the breaht under the 
skin before it divides to enter the lungs. M. P. Pavesi has 
just read an interesting paper on the subject, published in the 
Annali del Mu$, Civ, di SL Nat, di Geimni^ in which he shows 
that in the three species of the genus examined by him thi> 
superficial spiral is only developed in the adult M, ktraudrcniiy 
in the female of which an irregular and crooked loop only exists ; 
whilst in M, chalyhsa it is only in the male that any superficial 
loop is found, this being straight and longitudinal, like that in 
many of the Guans and Curassows of South America. In M, 
aim there is no loop in either sex. M. Pave«i also demon- 
strates that different specimens of the same species differ slightly 
in detail 


NOTES 

We announce with sincere regret the death, on Tuesday 
morning, from malarial fever, o Mr, David Forbes, F.R.S., the 
well-known Foreign Secretary of the Iron and Steel Institute. 
Mr. Forbes was only forty-nine years of age. We hope to give 
a memoir next week. 

We regret to announce the death of Mr. Louis A. Lucas, tlie 
African traveller, at the early age of twenty-five. He reached 
the equatorial provinces in the month of June last, but his escort 
proving too weak to allow him to penetrate further into the 
interior, he returned to Khartoum, m rouU for Suez, intending to 
reorganise his expedition, and proceed by way of Zanzibar to 
the Congo. After repeated attacks of fever, he left Khartoum on 
October 26, but died on the Red Sea, near Jeddah, on his way 
back, having abandoned all idea of furtlier exploration* 

Catt. Na res has been made a K.C.B, There can only be 
one opinion that by his conduct both of the ChcUlen^er and 
Arctic Expedition he has well earned such an honour. The 
Alerf and Discovery have been paid off, and the crews were 
entertained at the Mansion House on Tuesday evening. 

Col, Gordon has arrived in Cairo, after an absence in equa- 
torial Africa of three years. 

A Nairnshire African Association has been formed in con- 
nection with the International African Association instituted by 
the King of Belgium. 

The just published Cosmos of Guido Cora is mainly devotetl 
to Africa. One paper descril>es the explorations of Antinori, 
Beccari, and Issel in the region of the Red Sea about the Straits of 
Babelmandcb, and another contains letters from various members 
of the Italian Expedition to Equatorial Africa. There is also an 
address on Italian Travellers in Africa, bf^ignor F. Bonola, 
given to the Egyptian Geographical Society. 

Acl’ording to Behm and Wagner's just published Yearly 
Review of the ropiilatiott of the Earth, the total population of 
I the globe amounts to 1,423,917,000. Of this number Europe 
j claims 309,178,300; Asia, 824,548,500; Africa, 199,921,600; 
Australia and Polynesia, 4,748,600 ; and America, 85,519,800. 
The average density of population of the whole globe is abput 
28 inhabitants to one square mile of land surface, The density 
is of course greatest in Europe, where it is 82 per square mile ; 
in Asia, 48 ; in Africa, 18 ; in America, 5! ; and in Australia 
and Polynesia, about i\. The publication is accompanied 
two maps, one showing density of population in India, afid the 
other recent changes in the boundaries of various districts and 
countries, m 
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MJI. A’Court SMmi wafces to^ us fmiu Gurnet Bay that h^5 
liaa recently found two celts about a mile to the westward of tbe 
one referred to in Katvui, voL xi, p. 466. They arc both of 
dark flint, one is veify rough* and though apparently used* seems 
unflnished. The other k curved, and chipped very evenly, the 
flat surtace still showing the weathering of the old flint 

W« arc glad to see that the North of England Institute of 
Mining Engineers has at last been incorporated by Royal 
Charter* This institute was founded in 1853, and has done 
good work in its own important department. 

Mk. Herbkut SrENCER’s new volume, the sixth of the 
Synthetic Thiiosophy, comprising the first of hk ** Principles of 
Sociology/^ is now ready and in the hands of the binder. 

It is intended to issue from the press of the University of 
Dublin a series of works, chiefly educational, by members of 1 
that University. It is expected that the earliest volumes of the j 
aeries will be the following Lectures on Physical Geo- 
graphy/' by Rev. Samud Haughton, M.D*, F.R.S., Professor j 
of Geology ; a treatise on The Morphology of the Vertebrate 
Animals,*' by Alexander Macalister, M.D., Professor of Zoology 
and Comparative Anatomy ; and the first portion of a com- | 
piete edition of the ** Letters 0/ Cicero,'' with a Commentary, 
by Robert Y. Tyrfel, A.M., Professor of Latin. 

A Belgian Geographical Society has been established, with 
M. Llagre as president. Judging from its rules, it is founded 
on a comprehensive basis, and is likely to do good work. It 
will publish a journal. 

A NEW Geographical Society has l>een founded in Denmark. 
The Society proposes to organise lectures, and has invited Prof. 
Kordenskjdld to speak on the Kara Sea and Jenissei, and Prof. 
Bergrren on New Zealand, where he stayed during a number of 
years. The Society will issue a geographical magazine. 

The deep boring at Kheinfelden, on the Swiss shore of the 
Rhine, as seen from a report of Prof. Desor, was stopped at a depth 
of 1,422 feet, after having pierced 200 feet of granite and cliorite, 
and without meeting with the coal-measures which were ex- 
pected. It was carried out on the system whidi has already 
proved successful in the 2, 200- feet boring in Bohemia, by 
the process of cutting out of the rock a cylinder by means of 
a diamond crown. The diameter of the l)ore, which was, until a 
depth of 660 feet, only 5 centimetres, was afterwards enlarged 
to 12, being thus the largest diameter used until now in this 
kind of boring. In a more or less coarse sandstone the boring 
advanced at an average rate of 15 metres (49 feet) in twelve 
hours, and proved altogether most successful. A complete col- 
lection of cylinders, cut out of the rocks pierced, which arc 
mostly dyas, k now deposited at the Museum of Aarau. 

Messrs. Bickers and Son have just published a new edition 
of Mr. J- E. Ilarting’s ** White’s Selborne," containing in an 
appendix the ten letters from Gilbat White to Robert Marsham 
which first appcaawl, with notes by Mr. Planing, in the Trans* 
aaions of the Norfolk and Norwich Naturalists' Society. A 
detailed notice of these letters will be found in Nature, vol xii. 
p. 481. They possess great interest, and add materially to the 
value of Mr. Harting's beautiful edition of **The Natural 
pli^ory and Antiquities of Selbornc.” 

Mil R* BARTLEi r, of Chelmsford, has sent us an inter* 
esting of Mr. Robert Marsham, F.R.S*, a well-known 
observer and recorder of natural phenomena of last century. It 
k a taljje containing indications of spring, obseived by Marsham 
at Stratton, Norfolk, read befme the Royal Society in 178$. 
The mdications conskt of observations on birds, insects, flowers, 
trees, as to the times when first they appeared, or sang, or 
kafe4 *tbc Obaierviitions eRtend over komi t^y to sixty 
and are neotiy and clearly arranged. 
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comes to the surface at some point near the ancliorage. Twenty 
miles west of the bank a depth of 16, 500 feet was found. Be^ 
tween tltis and Cape St. Vincent, 12,000 feet The baiA k , 
rich in va,iuable coral of light pink shades. Full details pf the 
discovery have been sent by the commander of the 
to the Navy Department, Washington, by mail. 

I Telegrams have been received firom Bahia (Brazil) stating 
j that the had crossed the Atlantic successfully With 

the methyl ic ether refrigerating apparatus, which worked ad* 
mirably through the torrid climate of the equator, meat brought 
from Europe halting been found excellent by the Braiilians. 
More details are sent by letter. J 

The French scientific papers publish a letter signed byj 
MM. Jacquet, I*Iovelacf|uc, Mortillet, and otliers, engaging^ 
to give by will their brain, or any part of their body, to the :' 
laboratory of the Anthropological Society, so that experiments 
may be made and useful observations collected. A special club 
or society has been established for that purpose. 

We have received a highly satisfactory Report for 1875*6, of 
the Dundee Free Library, perhaps one of the best managed insti- 
tutions of the kind in the kingdom, thanks to its able Hhrarian and 
curator, Mr. Maclauchlan* An unusually large proportion of 
the books consulted and lent were scientific, a decided increase 
being attributed to the U niversity Science Classes in connection 
with St. Andrews University. In connection with the library a 
fine museum is being gradually collected, Arctic fauna and flora, 
as might be expected, being largely represented. We have also 
received the Twentieth Annual Report on the Shetfield Free 
Tublic Libraries and Museum. The libraries are evidently largely 
taken advantage of, anti a very large proportion of the books 
in demand belong to the department of Arts and Sciences. 
The Sheffield Museum, which was cstabli.slicd some twelve 
montlis ago as a Free Public Museum, lias lately received the 
very fine collertion of antiquities known as the Bateman Collec* 
tion, formed by the laic William and Thomas Bateman of Detby* 
shire, and previously stored in Lombcrdale House, near Bake- 
well, where it was almost entirely bidden away, and kUowia by 
little more than the printed catalogue of it compiled by Mr, 
Thomas Bateman, and published in 1855* collection 

consists chiefly of British antiquities ranging from the Celtic to 
the Old JittgUsh period, and k especially rich in Celtic and 
Roman remains. It also contains many lltrcscan, Greek, and 
Egyptian antiquities of considerable rarity and interest. The 
public of Sheffield and lovers of antiquities generally, are in- 
debted to Mr. W'. T. Bateman of Middleton Hall, Derbyshire, 
for the opportunity of inspecting and studying this interesting 
and instructive collection. 

At the meeting of the Mathematical Society of November 9 
Brof. Smith was chairman only in the early part of the meeting f 
before the reading of tlie papers, the new preusident* l^ord Kay*/ 
Jdgb, took the chair. 

The distribution of pnizes and corUficates phtaihed by the 
students of the Science and Art Clasiwss of the Belfast Wc«rhing 
Men's Institutes took place on November These classes are 
attended by hundreds of persons of the very kiud to wiiom they 
aie likely to do most good, and yearly cmy off a large pei^. 
centage of the prizes of the /deparlm^t. Dr, Andrews d^tk 
bated the prizes and gave a shorjt addrese* , 

The iniMguration of the French Schobl of Agricul- 

ture took place,, at the Catiservatoli«,'<l«t''.AtU et Mdtiemeh? 

WediWMiday, Deoedtber 6. The^ m 


BEp of pink coral ha* been discovered by .the captiain of the ! 
steamer, Gdtysbur^, on her passage from Fayal to Gibraltar* ? 
b. 36^* 30' N., long; It* 38' W, The least d#th 
|0 fathoms, but the captain has no doubt that the coral 
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lukifag the c<nine«f lecteiM Sw .yew of nwtroc- 

tiotte AmphitheatJ^es and d««»room6 pr«pai«d for 

thism in one of tE© eourte of the ©©ttbUiitoottt* 

: AT ereeeOtweettogOf the Uiated_Stia« KWion^ A^e«y, 

Viot Henry CotmanniBated eomo edditionel facts obtained in his 
Icmg-eontUined and elaborate r^he. coi^rnmg m 

reuaon to fog-signals. Hi. V^P »1 investigation, tb» ym 
iad reference to the divergence of sound, especially as to the 
lihpnwenoh known a. the Ocean «cho. To test the explana. 
Limi given by Prot. Tyndall, requiring reflection from the air, 
the tmmpei of » wui turned dirccUy to the zeniths The 
blaat wAft exceedingly intense, but no echo was heard from the 
proJongattoo of the axis of the trumpet* from the zenith* 
As loiid echo was, however, heard from the whole circumference 
of the horizon, half of which was on land, the other half on 
water. This was repeated many times, and always with the 
same result. In one caae a small cloud passed directly across 
I he zenith, from which a few drops of rain fell into the mouth 
:)f the trumpet ; still no sound was heard from the zenith, 
iithough sound continued to be heard from around the horizon, 

I n this case, on account of the divergence of sound, portions of 
waves in every direction must have descended to the horizon ; 
and as some of these must have reached the plane of the ocean 
a a path curving inward towards the source of sound, they 
would, %^hert they readied the ear of the observer in the vicinity 
>f the source, ««em as if coming from a point in the horizon, 
and henct would give rise to the phenomenon of the ocean echo- 
Rays of sound a* different distances from the ear would be re* 
iected from the surface of the ocean, and thus give rise to a 
rrolofvged echo. This is in accordance with the fact observed 
Ituing last summer, that a blast of iive seconds’ duration gave 
in echo that was prolonged twenty seconds. That could only 
)e produced by ordinary reflection from a series of surfaces 
daced at different distances, an arrangement of the material of 
he atmosphere which (on the doctrine of probabilities) would 
lOl be of frequent occurrence. 

In an address at the Manchester Literary and Philosophical 
Society, -Prof. Boyd Dawkins made some forcible remarks on 
be position of museums in Britain. After speaking of the 
ecessity of museums and laboratories to tlie student of 2iature, 
nd of tlie few good museums in this country, he said : — ** From my 
xpi rience of those abroad, 1 turn to those of our own country 
rith feelings of envy and regret. Here a museum is frequently a 
i-rge sort of advertising bazaar, or a reccpucle for mUcellaueous 
uriosities unfitted for a private house, or it is composed of an 
ccumulation of objects valuable in themselves but valueless for 
U practical purposes, because they are crowded together, or 
towed away for want of room. They are generally under- 
laimed, starved for want of funds, largely dependent on casual 
enevolence, or a burden on the -scant resources of the various 
ijcieties. On the Continent, in America, and in Australia, they 
xe as a rule well officered, Well arranged, and not dependent on 
private resources for their sustenance. That our museums shouI<l 

allowedTo be such a striking contrast to those of our neigh- 
jours and kinsmen is a most singular oversight in the riclust, 
ad, a« we sometimes fancy ourselves to be, the most practical 
eople tu the world. With regard to the arrangement of subor- 
parte in a museum, that which is now being carried 
Ut in the new Imperial Museumi at Vienna, under Dr. Hoch. 
^Itur, seems to me the best j to iorm one lineal series, inor- 
anic objects forming the base, then Palaoatological specimens, 
lustratmg the life which has been, and leading up to the illus- 
-atbns of ike life which is now on the earth, Botany, Zoology, 
anatomy, and like. W%en this is completed, tlie Museum 
a more perfect and complete history of the 
^ ^ ^ Ite iuhAhitante than has as yet been 


presented. In the City of Lyons, which in its commercial 
aspects resembles Manchester, the collections are lodged in a 
magnificent building— the Palais des Beaux ArU— supported by 
the manicipatity, and are being largely increased by the contri* 
butions of local naturalists, who have banded themselves together 
for that purpose under the title of *Lc5 Amis des Sciences 
Naturelles,’ There is one point in which the Bdiish Govern- 
ment may learn a lesson from the German. When I was in 
Berlin this autumn I had the pleasure of meeting gentlemen who 
had been sent by the latter to make collections in the Americas, 
in India, and in the China seas ; and I saw a valuable collection 
made by German cruisers in the Pacific. Why should not our 
ships of war, which are to be found in every sea, have orders also 
to bring home collections from distant stations, and why should 
not we send out travellers with the same object ? With our navy 
and our wandering instincts, we ought rapidly to outstrip any 
rivals, and that at a comparatively small expenditure of money," 

The Manchester Literary and Philosophical Society possesses 
a select and valuable library ; a catalogue of this, by Mr. 
Nicholson, hon. librarian, has just been published. 

We have received the winter programmes of five Cumberland 
Scientific and Literary Societies. They appear to us satisfac- 
tory, and creditable to the intelligence and culture of the Cum- 
berland iolk. The towns to which the^ .societies btlon:: ire 
Workington, Whitehaven, Maryport, Cockermouih, and ICea- 
wick, and in .some of them, besides lectures by welPknov/n men, 
and papers by member?, legular science classes are to be held 
during the winter. These and other societies, as we intimated 
some time since, are formed with the Cumberland Association 
for the Advancement of Literature and Science, Part I. of the 
lyansactions of which is to hand, and contains some papers 
worth perusing. 

A MAGNIFICENT work Oil the Yellowstone National Park is 
about to be published by Prang and Co., Boston, U.S. The 
description is to be by Prof. Hayden, and will be accompanied 
by a fine series of chromo-Uthographic reproductions of water- 
colour sketches taken by the artist to the expedition of 1871, 
Mr, Thos, Morran. The work will be published simultaneously 
in Phrgli.sb, French, and German. 

In 1866 tlie students at the six Russian Universities— St. 
Petersburg, Moscow, Kasan, Kharkoff, and Odessa — ^numbered 
3,591 j in 1871 they were 5,301 ; but in 1873-1874 there was a 
large diminution, and in 1875-^1876 they were only 4,492. It 
appears that, generally speaking, Russian students have no 
resources of their own, and are obliged to give lessons to 
support themselves. At Moscow many of them are said to Ije 
in a miserable condition, principally amongst medic :l students. 
Three or four students lodging in the same miserable room is a 
usual occurrence. From 1870 to 1873 the University registers 
show that 3,224 students left, having finished their course of 
studies, but no less than 2,9x1 were obliged to desist wdthout . 
having taken their degree. A good muny scholaihhips 
of the amount of from 19/. to 38/. yeaily (which amount 
it is proposed now to raise to 454) were founded by Go- 
vernment, and yet more by private persons and institutions; 
but the number of them is yet far below the number of 
students who have no other means of subsistence than 
miserably paid lessons. After all, the Russian students are not 
woTse off than many of the students at the Scottish Universities, 

A few years ago at Si, Andrews it was nu uncommon thing for 
students to cover all the expen.^es of a six months’ se-ssion, in- 
cluding lo4 for fees, with from 16/, to 20L ; they would simply 
have stared had they been spoken of as miserably off. 

The additions to the Zoological Society’s Gardens during the 
past wuak Include a Bonnet Monkey {Mc^aetts Utm 



^30 

Indift, presented by Mrs. Asphiwftll ; a Macaque Monkey M* IU»nleaux.--<Oii the thojcury of* doehitt ee&adio]i bvM v 
from l^la, presented by Mr. Kicha^d ^ 


Schott y Larios j a Buykor Bok (CepkaUphm mer^ms) from 
Natal, presented by Mr. J. 1 ). Witherspoon ; a Hatry-xumped 
Agouti {Dasyproda prymmhpha) from South America, presented 
by Mrs. Booth ; a Spring Bok {GmtUa tuch&rt) from South 
Africa, purcha^d j a White^lhroated Capuchin {Ctbm hypotmettp^ 
from Central America, U»ree Rough-legged Burmrds (AnktbuM 
h^pus), European, deposited j a Long-nosed Crocodile {Cfvea- 
(iiius ca/apAractiis) from \Vest Africa. 

SCIENTIFIC SERIALS 

V^kandlun^m dfr k, k. zt^olopsch^boianischm GestUscknft in 
iVten^ voh XXV. The following papers are published in this 
volume : On some new species of Myaiophiiuhf Irom the neigh- 
bourhood of Sandez (Galizia), by Dr. A. Grzegorzek.-~-On the 
structure of the muscular cells and on the general structure of 
Mnestra parautes^^ Krofan, by Prof. C. Claus. — On some new 
and some insufhciently knowm species of CeddomyHis of the 
Vienna district, by Dr. Fraiu Low. — On the relations of the 


Tte Mhtrfirsak^ for October, liyd, conbdna the following 
papers of interest On (he specific power of sdbstanm Ip «oIu!^ 
ti<m, lb turn the plane of polarbation, by PL Landolt **~Ott the 
uneven surface of meteorites, by M. BauWe.— On the nature of 
mtlk globules and the formation of butter, by F. Soxhlet -^On 
some phenomena in the combustion of gases, by Herr ftorstmann, 
^Notc on the germ-leaf theory in botany, by Herr Famintdn.— 
On the action of carbon bisulphide as a means for conserving 
animal and vegetable substances^ by Phil On the 

absorption of durbonic acid by saline solutions, by J. Setsebenow. 
—On the explosiondimits of mixtures of combustible gases with 
oxygen or atmospheric air, by A. Wagner.— On the first appear- 
ance of the plants now living during geological periods, by Ilerr 
de Saporta. — On the deep-sea temperatures in the South Pacific 
and the circulation of watein from oceati to ocean ; speculative 
remarks based upon the results of the Expedition sent out 
by the German Government, by Herr von Schicinitz. — On the 
chemical composition of leaves, according to the age and species 
of trees, by F, Fliche and L. Grandeau. — ^llypoibesis on the 
nature of the soft aggregate state of matter, by L. Pfaundler. 


African and Indo-Malayan bird •fauna, with some general remarks 
on the geographical distribution of mamnrals, by A. von Pelzeln. 
— On. Hungarian fungi (third treatise : fun^ hyfi^i^ai)^ by Prof. 
A. HaszUnsky. — Description of new and insufficiently known 
Thryqanida ani OcstridtCj by Dr. Fr. Brauer.— Mycological 
notes, by S, Schulzervon Miiggenhurg , — Hetniptfra Heteropttra 
Austriaia^ MM. Maji.— August i, 1870, aj. A. Palmcn collecta, 
by O. M. Reuter. — On some new iMuloptmi of the South 
AnitTican fauna, by Dr. O. Staudinger. — Second note on the 
Arac*anida*order of Territdano' ThorTcW (Mygalide Autor,), by 
Dr. Anton Ausserer. This is one of the most elaborate paj»ers 
in, the volume. On North-American moths, specially 
hpid^piera^ by Prof. P, C. Zeller; this is equally elaborate. — 
Ko;es on Adriatic echinoidie, by Dr. E. von Ma*cnzcller. — On 
the vegetation-formations of the Taurian peninsula and its 
ci; malic conditions, by Dr. A. ReUmaun. — Researches on the 
/>yfr>a-fawna of Austria, by Josef Palm.— On the ornithological 
fauna of Moravia, by F. von Dalberg, — On the occurrence of 
EfiUx Mylmka^ / andro^ma et masculinuixi Austria, by J. E. 
flibach.— Lichenological excursitins in the Tyrol, by F. Arnold. 
— On some species of Sahx new in the “ Wccbsel di-.trict 
(I.OA^er Austria), by K. Woloszczak. — Researches on land- 
Isapwia, byC. von Vogl. — On some species of Sfprmopfulus^ by 
3 .mst Schauer. — On the fungi-flora of Bohemia, by F. Vv)n 
Ttiumcn. — On the occurrence of short-eared Amcolts near 
Vienna, by Prof. L, H. JeiUcles. — On thermal constants and the 
power of accommodation in the vegetable kingdom, l^y Prof, 
li. Hoffmann. — Remarks on some ferns from the island of 
Celebes, by M. Kuhn. — Botanical txcuisions in I»aly, by Dr. C. 
von Marchesetti — Researches on some parasites infecting the 
hop plant, producing mildew and kupferbrand *' (copper- 
burn), by \ViIh. Voss.— Second paper, containing additional 
remarks on the Cecidomyidu of the Vienna district, by Dr. Franz 
Low.— Researches on Aialidiada, by Dr. R. Bergh,— New 
lesearchcs on PhyiiuiMa:, by the same.— European Encyrhdtv, 
considered biologically and systemarically, by Dr. G. Mayr (this 
paper occupies some hiindredi pages).— Muscomm species nova, 
by J* turatzka.— Symbolm ad pteridographiam et Characeas 
Hungarise prsecipue Banatus, by Dr. V. de Borbas. — On some 
I>epidoptcra, by • 4 . F. Rogenbofer — Researches iitade upon leaf 
galls and their causes on VUU vinifera^ by G. von Haimhoffen.-- 
iiix years’ observations on the first appearances both in the animm 
and vegetable kingdoms at New Cologne near Milwaukee (North 
America), by Th. A. Bnihin,— On Uic fiora of Lower Austria 
(second paper), l>y J. Wiesbaur. 

Fa^mdoi'f^ s Annnlen dey Physik und Chemift No. 9, fSyfi* — ‘ 
This contains the following papers Expeiimental research 
m liquid- friction in salt ^olttUon9, by M. Sprung. -—Ou the 
summer rain season of Germany, by M. Ilellmann.— Oliscr^- 
tiou of the retardation in the progress of tie induction current by 
means of tuning-fmkapimratus^ by M. v. Ettingsha«*<^— Onthe 
passage of strong induction currents through liquids, by M. 
HerwJg. — Cefetubutiona to electrodynamics, by M. Wand.— On 
the dependence of the electric conductivity of selenium on heat 
and light ; the photography of tones, 1^ M. Stein.—On the 
dependence of the specific heat of mieremy on the temperature^ 
bv M. Wifik«lmkitfi intenestlng aiirostiitic experiment, by 


SOCIETIES AND ACADEMIES 

London 

Geological Society, November 8.— Prof. P. Martin Duncan, 
F, K.S., president, in the chair. — Melville Altwood, Son Fran- 
cisco, and K. W. Moore, Whitehaven, were elecled Fellows of 
the Society.— The following communications were read : — A 
short notice of a pew exposure of rlicetics near Nottingham, in a 
letter from E. Wibon, F.G.S., dated Novemlier 3, 1876.— Note 
on the Red Crag, by W. Whitaker, b'.G.S. — On the Kessing- 
land Cliff Setlion, and the relation of the forest-bed to the 
Chiile.sf< rd Clr^,', with some remarks on the so-called terrestrial 
.surface at the a-se of the Norwich Crag, by F. W. Harmer, 
K.G.S. — Ob&**^’vations on the geology of East AngUa, &c., by 
S. V. WoocS jun., F.GS., and F. W, Harmer, F.G..S., 
t’^c. The .subjects discussed in this paper were threefold, 
viz. (i) Th# unfosriliferous sands of the Red Crag. (2) The 
u»conloriiuty‘ between the Lower and Middle Glacial de- 
posits, (3) mode in which the Upper and Middle 

Glacial were ac^muUted. The views of the authors um-er the 
first h' ad were similar to and confirmatory of those advanced in 
the previous paper by Mr, Whitaker ; but they pointed out that 
the Red Crag, which theaR»., sands, in an altered form, re;>resent, 
couJd not belong to the Cmllesford division of that formation, 
by reason of the casts of shells which had been preserved not 
compri.sing any of the more characteristic Chillcsford species, 
and of their including among them forms confined to the older 
portions of the Red Crag. They also pointed out that the 
Chihesford Clay had been removed over all the area occupied by 
these sands by denudation prior to the deposition of the Middle 
Glacial, which rests upon these sands wherever they occur. The 
removal of the Chillesford Clay, the authors consider, was due 
in part, if not in all, to the great denudaliim between the Dower 
and Middle Glacial, which ^ve rise to the unconformity dis-* 
cussed under the second head. This unconformity they illustrate 
by lines of section traversing most of the river valleys of Central 
and East Norfolk and Suffolk. These show that such valleys 
were excavated after the deposit of the Contojtfd Drift, and out 
of that formation and the beds underlying it. They also show 
that the Middle and Upper Glacial have been bedded into these 
valleys, as well as spread (the middle only partially, but the 
upper more uniformly) over the high grounds formed o* contorted 
drift 02t of which they were excavated, and thus generally con- 
cealing that deposit, which manifests itself only in the form of 
occasional protrusions through these later formations, but which 
they consider constitutes, though thus concealetl, the main mass 
of the two counties. The authors also describe a glacial bed as 
oocurring at various localities in the bottom of some of theie 
valleys, and which in one case they ]tiave traced un^r the Middle 
Glaaal^ This they regard as having been formed in tlm 
hkweeiSL the denudation of the valleys and their subsequent suh* 
mergence beneath the Middle Glacial sea ; and instoudh/aS 
such valley-bed invariably tests on the ehsik in a highly gltciafrd' 
condition^ they attribute its formation more probably otber- 
wise to the^action of glaciers pewymg the valj^s 
inter^l^badid m dry land* tliey alsp suggest 
was A it is i»rbbabte thst that the fbfeid and im 
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srKfiWiigted, Instead of being cotfvid with 
jf the Ctomer coast, may belong to 
ihat is to say, to the earliest part 

E?.«rpo£rs ssa sr ^a-sa 

tKetheoty which they offer effijrd* no wpl^Uon, they sagg^t 
that the theory of this formation’e ongm which best meets the 
ease is as follows, vie, s— As the country became re-submerged, 
ind a^ the valley glaciers retreated before the advancing sea, the 
landdce of the mountain districts of North Britain accumulated 
ind descended into the low grounds, so that by the time East 
Anglia had become re-submerged to the extent of between 300 
[ind400 feet, one branch of this ice had reached the borders of 
the counties oi Norfolk, Suffolk, Essex, Herts, and Bedford, 
ploughing out and destroying any lower glacial beds that had 
b«ea deposited over the intervening counties upon vrhich it rested, 
and over which we ought otherwise* having regard to the depth 
of the earlier submergence under wnich they were accumulated, 
to find them, but do not The Middle Glacial formation, con- 
sisting of sand and gravel, they attribute principally to the action 
of currents washing out and distributing the morainic material, 
which was extruded on the sca-bottom by this land-ice ; that ice 
itself, by keeping out the sea over all the country on which it rested, 
which was then below the sea-level, x>reveftting the deposit of the 
Middle Glacial in those parts. The termination of this current 
action was accompanied by increased submergence and by a 
gradual retreat of the land-ice northwards to the mountain dis- 
tricts, until Britain was left in the condition of a snow-capped 
archipelago, from which eventually the snow disappeared and 
the land emerged. To the moraine extruded from the base of 
this ice and into deep water they refer the origin of the Upper 
GUctal Clay, the moraine material remaining partly in the posi- 
tioa in which the ice left it, and partly lifted by the bergs which 
hci-iime detached from the ice. Such part of it as was lifted 
w.as dropped oyer the sea- bottom at no great distance from its 
point of extrusion, and in that way the marine shells occurring 
in a seam of sand in the midst of this clay at Dimlington and 
Bridlington on the Yorkshire coast became imbedded, the mol- 
lusca which had established themselves on the surface of this 
n orainc material having been thus smothered under a lifted mass 
of the same, which was dropped from a berg. The authors 
point out that precisely in the same way in wdiich the Middle 
(.Uacial is found stretching out southwards and eastwards 
beyond the Upper Glacial Clay in Suffolk and in Herts, and is 
succeeded by such clay both vertically and horizontally, so does 
the earlier-formed part of the Upper Glacial Clay, or that with 
chalk Mnst stretch southwards beyond the later-formed pait, 
r>r that destitute of such dSHs^ and is succeeded by it, both 
vertically and horizontally. This, they consider, shows that the 
Middle and Upper Glacial deposits, which constitute an un- 
broken succession, w^cre due to the gradually receding position 
of the land-ice during their accumulation, the sequence being 
terminated with the Moel Tryfacn and Macclesfield Gravels, 
which were accumulated during the disconnection and gradual 
disappearance of the ice, and while the land still continued 
deeply submerged. 

Anthropological Inetllute, November 14.--C0I. A. Lane 
vox, president, in the chair,— The president read a 

paper ^ the Black Burgh Tumulus, Dyke Road, Brighton, 
explored by him in 1872. This tumulus, about two miles from 
aether opened in 1850, whi^ contained the amber cup, bronze 
flagger, Ac., now m the Brighton Museum, was found to contain 
towards the centre a layer of charcoal i* 10'' below the surface, 

micro* 

^ examn^d, was found to be oak charcoal. Portions of 
notched apparently with a flint saw, were 
1 British pottery, and in the centre of the tumu- 
« 8 feet by la feel, was found a skeleton in 

cr^emng position, six feet below the surface, and crushed flat 
y the supermewbent earth, the foce towards the south-eas^ 
Flower ascribes to a female of about 

^ bronze dagger 4"' in 
1 pveU for attaching it to its handle. A curious 
0^^ on one side, and also two 
"^wtoisos of mefcaV apparSintly rivet-heads^ together with a 


quantity of small flat beads, originally strung together, were 
found. These objects bdong to the time of mtennefit. Two 
flint scrapers were also found near the body. The chief pecu- 
liarities of this And are the presence of a dagger with a female 
skeleton and the curiously-otnamentcd food-cup. The president 
then read a paper on the exploration, in 1875, of the ditch and 
tumulus in Seaford Camp. In the ditch at 1 foot below the 
present surface were found one or two pieces of mediaeval 
pottery, then Komano-British at about 3 feet, and below this 
chalk rubble evidently filled in. till the original bottom at 7 feet 
was found. The tumulus inside the rampart was examined, and 
a large flint scraper and a piece of BritiA pottery were found at 

2 fccL Below, at a depth of 3 feet 5 inches, five flint saws 
and more British pottery were found, also fragments of a flint 
hammer and a polished flint celt, originally 5 inches long, but 
broken into three pieces ; one of the edges was chipped to make 
a new edge. The flint hammer was formed from a sea-worn 
flint pebble. The flint celt had evidently been fractured three 
or four times at the place of interment. Scrapers and fragments 
of pottery and a broken but well-shaped barbed arrow-head were 
also found. No trace of bone was found*— Mr. F, G. H. Pfiw, 
F.G.S., then read a paper on excavations in the Romano-British 
cemetery at Seaford, Sussex, by himself and Mr, John E. Price, 
F.S.A. The authors described the cemeury and the cuttings 
they made inJit. The surface soil, extending to a depth of about 

3 feet, contained Urge quantities of flint scrapers, flakes, and 
Iragments of pottery. Several urns were met with at a depth of 
3 feet 6 inches from the surface, which contained, in addition to 
the usual calcined bones, thin iron nails with large heads, flint 
flakes, and bronze fibulae. The objects found in the above exca- 
vations were exhibited, and a discussion on the three papers took 
place, in which the president and others joined. Maps and 
sections illustrated the papers, — Photographs of a so-called 
horned man from Akim were exhibited by Mr. Hay per Mr, 
Francis Gallon, F.R.S. 

Physical Society, November i8. — Prof. G. C. P'oster. 
president, in the chair, — ^I'he .following candidates were elected 
members of the Society : — Major W. Malcolm, R.E., Prof. J. 
M. Purser, Dr, W. Francis, Mr. G* Johnstone Stoney, and Mr. 
D. MacAlpin. — Mr. Tylor read a paper on the cohesion and 
capillary action of films of water under various conditions. The 
aurhor endeavours to eliminate the action c>f all forces except 
that of gravity by immersing his ** valves in water. The mode/s 
which he exhibited consisted of glass tubes about 3 inches in 
diameter and 6 inches high, filled with water and containing each 
a piston, which, on being raised, was capable of lifting by cohe- 
sion a heavy mass of metal, the nature of the surfaces in contact 
differing in the several instruments. From experiments with 
them he concludes that the time during which a heavy valve can 
be supported depends upon the size of the surface of contact, the 
difference of pressure within and without the moving parts, and 
the smoothness of the valve. On the contrary, dry bodies, such 
as Whitworth’s surface planes, will adhere for an indefinite 
period. Mr. Tylor considers that the supporting of a body in 
water is due to a difference of pressure in the water itself, and 
he adduced Giffard’s injector as showing that such differences 
can take place. He has ai^o studied the form assumed liy a 
drop of water at a tap, and considers that when a fly walks on a 
ceiling its weight acts in the same manner as the heavy valves in 
the models exhibited, — Prof. Shelley exhibited some of Sir 
Joseph Whitworth’s surface planes and gauges, and showed their 
bearing on the subject, — Dr.’ Stone then projected on to the 
screen the spectra produced by the diffraction gMngs, whicli he 
exhibited at the last meeting of the Society. When received on 
a screen at a distance of about 25 feet they showed bright bands 
in the red and violet, after transmission through a strong solu- 
tion of permanganate of potash. Mr. Clarke has since ruled for 
him gratings on the backs of right-angled prisms, and Dr. Stone 
has cemented, by means of glycerine, or oil of cassia, gratings 
on glass and steel on such prisms. The lines were two thousand 
and three thousand to the inch. 

Institution of Civi^Engineers, November 21.— Mr. George 
Robert Stephenson, president, in the chair.— The paper read 
was on the fracture of railway tires, by Mr* W. W. Beaumont, 
Assoc* Inst C.E. 

Victoria (Philosophical) Institute, December 4.— ^Ir, C. 
Birooke, F.R.S., in the chair.— It was stated that the Society 
now numbered 713 members.--* A paper on the Egyptian myth 
of Ra, by Mr* W. R. Cooper, was I'ead* 
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l>hUosophicaI Society, KptatolHsr 6, xfi76,— Mr. T. W. X. 
Glaigber made a commutkkstkm io the Society on a formnla 
^aehy’s for tjie evalaati^m of a dasB of definite integraU.--Pw)r. 
Hnghes exhibited threb «ericB of epedmons in illostration of the 
mode of (i) formation, (a) weathering, a»d (3) fracture of flmt, 
the first tviro beiag aelected chiefly with a view to the last. Uc 
l>roduced probfr that the supposea faulted and re«cemented flints 
wei^ generally only flint Uiat had iiregularly replace<l jointed 
dulk, the k>rmation ofthe flint being arrested by the joints. In 
the case bf the banded flints he exhibited and distinguished two 
hinds— ’one in which infiltration had taken place all round the 
outside, often a good test of the drift origin of certain fragments ; 
and the other in which a diflerence of texture, due gene^'aUy to 
soihe included organism, had determined and limited the areas 
over which infiltration had produced bands of colour. He 
pointed out that these diifercntly coloured included portions, 
whether banded or not, affected the fracture, as tney also 
depended upon the texture of the flint, but that the bands them- 
selves had little or no influence upon the fracture. He then drew 
attention to a series of specimens which showed that when flint 
or other material of a similar texture was stinick by any object 
such as A round-headed hammer, so that the blow was sym- 
metrically distributed over a small area, a bruise was prodiiced 
which on weathering flaked off all round a small cone having an 
angle at its apex of about no'', and that when the whole had 
flaked away a smooth basin was left. Hut if, and only if, the 
Idow was sufflcieotly intense <0 break the flint up, this cone was 
found to trancate a larger cone whose apex had an angle of al)out 
30*. He pointed out that modifications of this double cone 
stmeture explained the rings and “bulb of percus-sion 
which were appealed to as evidence of the direction of blows on 
whidk arguments were founded as to the origin of some stone 
implements. 

Vakis 

Acadeiriy of Sciences, November 27. —Vice- Admiral Paris 
in the chain— The folloadng jmpers were read On the crystals 
of magnetic oxide of iron formeci during the roiisting of a spathic 
ore, by M. Boussingdult.— On various works of hydrauH^, exe- 
cuted by the ancients in the environs of Kome, by P. .Secchi. 
lie notices, shortly, an inverted siphon a^jueduci at Alafri, a 
complete system ot drsiinage there, mode of supplying purified 
rain-water to the town of Segni, flltratlon through porous soils, 
mode of cooling the UtMla, and of removing carixmate of 
lime from water. P. Secebi has found the spring which fur- 
nished the aqm kpiUa its temperature is 17” to rS-C. in winter, 
and it cannot have betn over iS"* when the ancients used it 5 , 
this shows the extreme slowness of cooling in the interior of the } 
globe. — On a remarkable fall of hail observed at Grotta Ferrata, j 
by P. Secchi. The hail cloud appeared like an immense ball of 
cotton or wool, and it advanced with a whiriing movement from 
south-east to norfch-w^esi. I'he first rain drops were very large, 
at least l cubic ceniimetre. 'fhe hailstones adilch followed 
crystals like those of quarlx gathered 
round un irregular mass ol ice. These groups weighed 40 to 60 
grtimmes; certain blocks at Marino, 300 grammes. Ko'ind 
grains,^ with concentric layers, were very Jew. P. Secchi thinks 
dectricky not the cause but the effect ol bail.*-^» the composi- 
tion of gun-cotton, by Prof. Abel. This refers to a note by 
MM. Champiijm and Pellet— On a new eteotwe repulsion and 
its application to the theory of comets, by MM. Keitltnger and 
Urbaniteky. Ofieratmg with air, oxygen, hydrogen, ntogen, 
kt., in Geissler tubes, they got, under pressures of 2 to ?$ mm., 
the usual attraction in the iuramous column when the finger, or 
any conductor was brought near ; but, pursuing the rarefaction 
furiher, a repulsion. Using a lube like an clectnc the 
nebulous light was like the uil of a comet, and the repulsion was 
veiy strong, and manifest at a great distance.— On the portative 
force of horse-shoe magnets ; extract from memoir by M. van 
det Willtgen. To saturate his msgnets he places them vertically 
with their poles on those oi a Kuhmkorff cod, the circuit of 
whfeh W opens and closes several times j the magnetism in the 
mtoiets mchea its maximum, even supersai uration. After 
he slides the magnet carefully towards the edges 
oftlie nSw electro-magnets. Then he puts the 

wdM&hed before the magnet, Inclining the latter 

slowlr* ImnileifiSly the intpport has joined the^magt^, the 
latter eatt be without effort ; its partitive force is t%m 

ptnrttative force pf M,. 


m Wlrtteren’s best megn^s. thk state/ #f impewatumtidu he 

of the ^gs of phylloxera (seci^ pepeT), by M, BalWani* 
He examines the action of alkaline sul^socarbouatW^ sulphide at 
carbon, and empyreumaric product»,-u.--Trtt^ of^bylfeerised 

vines, by M. Boiteau.— On a qumion of balliittca, bjr M; Astier. 
--^On the determination of groups formed of a finite number of 
Umar sufewtitutions, by M. Jor 4 an*-Hehi the applicatiou of 
methods of mathematical physics td the study of bodies ter- 
minated by cyclides, by M. Darboux. — Conitiructioii for a p^iit 
of the curve of intersection of two surfaces with the caitte of the 
osculating sphere of this curve, by M. Mannheim.— Explanation 
of actions at a distance 5 gravitation, electric acihms, by M- 
Picart. He explains all phenomena by matter in motion. 
Crptals of gallium, by M. Lecoq d« Boisbaudran. These 
are octaKediu truncated at the base ; the angles indi* 
cate a elino-rhombic form. Note on the determinatloh 
of sugars by means of titrated liquors, by M. Perrot.— 
Second note on testing for fucHsine in wine% by M. Fordos* 
-—Kescarches on the real origin of nerves of general sensi*^ 
hility in the medulla oblongata and the spinal chord, by M* j 
Pierret.— On the physiological action of temperatures below rero, \ 
on silk-worm grains, by M. Daclaux. To the limit, at least, | 
of - 10 ’, the effects produced on the grain by lowering the I 
teiniMjrature are comparable in fhetr nature, and differ only iu| 
Uieir intensity ; this intensity docs not increase or decrease! 
re^nlariy with the tempemture, but presents a maximum foracer J 
tain point of the thermoinetric scale. This physiological aero oil 
the grain is probably a little above the ordinary zero.— On the! 
structure of the optical system iti crustaceans, by M. Chatin.— | 
Synoptic table showing the distribution of fossil molKiacs in thel 
Tertiaty layers of the Paris valley, by M. Meunier* — On a crystal -I 
lised silicate of baryta obtained artificially, by M. Pisani, — Oul 
the study of the barometer, by M. Wickenheimcr. i. The mearJ 
of barometric observations, made at any hour for all the days of| 
the month, gives a constant numl)er, whatever the hour. 2, The| 
barometric height passes two maxima and two minima daily. 3- 1 
The annual barometric mean is constant for all hours of the day. | 
— Observation of descending trombes, made at the Cape off 
Antilles, November 21, 1876, by M. Ferreri. I 
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McLENNANS STWOIES IN ANCIENT 
mSTORV 

SiudiasinAmeftt History, Comprising a R^rint of Prinu- 
ttuf Marriage. By John Ferguson McLennan, M.A., 
LL.D., Advocate. (London : Quaritch, i87^-) 

T he leiurned and ing«nioas author of ‘‘Prin^i^^ve 
Mandate'* has in this volume republished that 
excellent work, appending to it his paper on Kinship in 
Ancient Greece,” which originally appeared in the Fort- 
nightly and some essays, in which he discusses 

Bachofen^s ^♦Bas Mutterrecht,” Morgan's work on Re- 
lationships, Sir Henry Maine's views on the constitution 
of the Ancient Irish Family, and the chapter on Marriage 
in my Origin of Civilisation.^^ 

Bachdfen supposes that in the first stage of the develop- 
ment of the family marriage was unknown ; and his theory 
is that at length the women, being by nature nobler and 
more sensitive than the men, and impelled moreover 
by strong religious aspirations, combined to put an end to 
this system, and to introduce marriage. For this an appeal 
ip force became necessary and was successful The result 
of the victory, moreover, was that the women dairped apcl ; 
established a superiority over the men ; they were the 
heads of the family ; after them the children were named ; 
through them the rights of succession were traced, and 
they even exercised a political as well as a 'domestic 
^uprpmacy. At length, however, r^ass^rted JlJgjr 
original ^supremacy ; they reconquered the, nt;?t PWC ip 
the family and the state, established their right to : the 
}nh<aritance of property, apd tp %ir 

their children Mr. McLennan considers that Bachofen's , 
** methods pnd results are equally unscientific he pfynts < 
Out that the system of inheritance through females is 
really no evidence of femaie superiority, but arises parriy 
froftl marriage not being monogamous, or such as pdr-! 
Wfj;ed;thfe certain^^ and partly also',' hte; 

ftpm tlio fact o|| yirpmeh ' npt .'yet living m : 
hus|iands' houses. At the same time he fully to ’■ 

Bachofen the honour of being the first to point out that 
a system kinship through mothers only had generally 
preedd^ thatthroh|(h;the’ 

l5fpr'is- mote' diai^icd, to, 'hCcept;the 

theqry yf Mqrgi^ lyhteii piipractmjies a? a 

^wiM dreary Aot to say nigkmare, of early institutions.'^ 
Mt; McJusnnatt supposes ihat In Mr. Mor^n^i opinion his 

■ intentiohally^ de- 

>( this he qiiotes tile passage^ii 'wfecii ^tr. Mor- 


suppori 


tmn 



to, Ae, ^tefmarriage pf brothers sikers7|. 
t^egaifdod thf steps ^ this system of development as arbi- 

■' ■ ■■ •' *'■ • ^ j 



stand his view. The solution which be has |d^eh> boiR^ 
ever, of the origin of the family in -Mr^vMcLomW 
opinion— failing io explain, the phenomena sink 
below the. level of reasonable guessing, to whkh levri 
indeed it must have sunk even had it explained the 
phenomena, if by any other set of mere conjectures the 
phenomena could be equally well explained." 

Mr. McLennan hims^ considers that the earliest foiamof 
marriage (if indeed it can be so called) was that still pre- 
valent amongst the Hairs of Malabar, in which one wife 
was married to several husbands not necessarily related 
to one another. Under this system the idea of relation- 
ship naturally took the form of kinship through females. 
Family property went ultimately to the daughters of their 
sisters ; a man's heirs being in the first place bis brothers^ 
and subsequently his sister's children. From the Najr sys- 
tem was, in Mr. McLennan's opinion, gradually devi^Pped 
(in many cases through an intermediate form anciently pre- 
valent in Britain) the Toibetan species of. polyandry,. ifi 
which the sons of a house took one wife between them* 
This change eventually introduced kinship through males. 
It involved the breaking up of the primitive form of the 
family, and led in time to the transference of the govern- 
ment from the mother to the father. Af ter this the prac- 
tice of monandry arose, the younger brothers making 
separate marriages, and thus Thibetan p<^yandry died 
out, cleaving behind It, the Levitate, that is to sayv the 
obligation of brothers to marry in turn the widow pf a 
brother deceased, a custom which the 0|d Tei^taiq^l bas 
rendered familiar to us. The Levitate next died out, and 
thus the family slowly assumed thp form tp.:W:hich 4 )^,^re 
accustomed. It will thus be ' seen that the kej^stone of 
Mr. McLennap's system is the practice pf pblyapdry, 
vyhich, indeed, imdifiT his theory is a necei^sary staj^e of 
i efce development of the family relationship, | c^not, 
however, regard polyandry as having been a general and 
necessary stage in human development.' 1 have’ftherefore 
suggested that individual marriage rpsoMput .«f^ \cs^re. 
That just as a warrior convert^ .tq biS /Own »n$e,4ibe 
animids which he capturedf and madp steees qith^v men, so 
M a wife pf my woman yrhom he foe^ap- 

tore giving him a right whiph th^ other men of thp tribe 
did not shane* This view, indeed^ seemsiso natural 
wonder, it had not been before suggested and d ob»n»ne 
.tihal: , onp or '4wat rocenli writersi have trcated iit- loa-ia 
^mognisedv and ^well^known fact, • whereas , it -;icannot 
at' present . claim to be thap an* • indi vidqal uheoity 
fkich none of theiOuthorities on such a questioi^.siljidj as 
Biireqn, and Mr* McLermbn himself, ;^«h^ 
yet accepti^. Mn Mejtcnnan, inde%, denieavtimt .in^ 
views are ^"in the least degree probable^'? ipadril nuch a 
quesrion CQu4d‘ he decided by authority^ 4 aheuM at .Once 
. Snehi however, ia qpt the chse^ond 
I mil; only: say that, before, miy work iwaarfiii^ 
had foreseen ^nnd- vtei^^^ as carefully as 
the.objeerioiip^'*whit3hi Mr.^MoLen]m-i3d<Jiaa.{fiow/tb^ 
forward i and t that : I ihen ;thouglU|> and : still thin jqrah|t 
; 2: have sari^lactorilvi tepliedi to tbepa ^^The fimdamciital 
objeetkm which Mn .McLennan , < I did^ anCandped 

expect him to allege* Like BaclKifeuyvl oan^^ 

i»,a>|fiagU'.^4id .not^|Wlist^‘Mr..;J^du«an, 
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iiilerestii% style. It is a valuable texture th»t Mr. Barley’s 
iwjdom in Turkey ws« not 

and his narrative is not written with a view to mtoc^ 
one side or the other in the preseirt 
saw the Bulgarians in what may '»« 
condition, and had 

acraiiist any section of them. He sa:W much to condemn 
STg^l S to praise both in Christians and Mo- 
hamm^ns, but littfc that was praiseworthy m Turkish 
omciab, ‘' from the Governor- General to the hangman. 
The work contains much information on the Bulgamns, 

their characters and ways, and will be found both inte- 
resting and instructive. 

l>istnd of Bdkftrs^an) j Us History and Statistics, 
By H. Beveridge, BX.S. (London: Triibnerand Co., 


1876.) 

THE publication of this work is somewhat opportune, 
for under the reformed, if not improved, spelling of the 
title, our readers will no doubt recognise the district of 
Backergunge, which, with other districts at the mouth 
of the Hooghly,was recently overwhelmed by one of the 
most disastrous cyclone-waves on record, Mr. Beveridge 
is magistrate and collector of the district, and as such 
has had a good opportunity of becoming acquainted with 
it. He has evidently also read a great deal on the sub- 
ject, and the result is a work which ought to take a good 
place as a local history, Mr. Beveridge describes the 
physical features of the district, its antiquities and early 
history, the pergunnahs and sunderbunds, treats of Go- 
vernment estates, land tenures, the inhabitant?, produc- 
tions, and manufactures. The second part refers to the 
several departments of the administration, education, Sec, 
This district, from its low-lying position at the top of the 
Bay of Bengal, has been peculiarly subject to the inrush 
of the wave which accompanies cyclones. Until the re- 
cent catastrophe the great event in the history of the 
district was an inundation, evidently caused by a cyclone- 
wave, which occurred in June, 1822, According to con- 
temporary account, 100,000 persons lost their lives, and 
as many cattle ; but this must pale before the recent 
catastrophe, and henceforth October 31, 1876, will be the 
black-letter day in Bjikarganj. Mr, IBeveridge’s book 
will be found to contain a great deal of really valuable 
information, and if every district in India were treated in 
a similar manner, we should possess a library of informa- 
tion of the greatest value. The volume contains a good 
map of the district. 


LETTERS TO THE EDITOR 

\77ie Editor does not hold himself responsible for opinions ex^yixssed 
by his correspondents. Neither can he undertahe to retum^ 
or to correspond with the writets of rejected manuscripts. 
No notice is taken of anonymous communications,} 

Sea Fisheries 

^ Prof. Kkwton has sent you a long reply to my criticism o( 
his Address to the ^ British Association ; and although it is 
exceedingly inconventent to me, as I believe it is also to liiin, to 
cotUinue the discussion at the present time, I must a.sk you for 
space; as soon as you con spare it, to point out as briefly as I can, 
how hlUc progress my friend has yet made in his subject, lie 
ww good enough to show me his reply before he sent it to you, 
and I then told him I should have to meet him on every point 
in it. HevertheJess he sent it for publication, and as the subject 
aj^ears to me to he one on which the public should not be mis- 
*h',<inmpelkd to ask space for some comments upon it. 
The Minutes of Evidence given before the Commission, con- 
ftisbng of ^1,831 questona and answers rather frighten him, and 
he ^rm to the Index for help. Without a careful study of the 
evidence the Inde^c is practically useless for my friend’s purpo.^e, 
^ 1 told him. And some knowledge of the habits of sea-fish will 
j?x«aee®r»gly vahiable in enabling it to be understood. The 
^ not a There k intrinsic evidence in Prof. Newton’s 

, I think I mny say solejiyfmm the Index, 

: noting evideiic^ ; hia tabl^ of ihdpeiUfe end decrens^ 


and calculations of the number of questiona and answers c«dat» 
ing to each, are obviously so, and the value of his arguments 
may be judged of accordingly. To ^ow what M$ tables are 
worth I will take two or three entries in them for exammation. 
“Bream” is the first, and that hsh is said to have Increased, 
This is the only entry relating to bream in the wbble Index. 
Bream are common fish on very many parts of our coast y they 
often congregate in large numbers, sometimes on one part, 
sometimes on another ; they happened to have been unusually 
numerous off Hastings ju.Ht before the Commissioners were there, 
and the fishermen accordingly recorded the increase. But there 
is not the slightest reason for believing bream were then more 
abundant than usual on our coasts generally than the reverse. 
“Brill” has two entries, both in the decrease column. In 
one case the evidence is that of fishermen in Start Bay, who 
used the scan nets within half a mile of the beach, and who 
were furious against the Brixham trawlers for sometimes working 
in the Bay ; the said trawlers, up to that time, and for the twelve 
years since, finding no falling off in the supply of brill. The 
other case was at Liverpool, where brill was mentioned, among 
other fish, by the Inspector of the Fish Market, as having dimi- 
nished. lie made the remarkable statement that not i per cent, 
of sea- fish of all kinds was brought to the market in 1864 com- 
pared with what had been taken there twenty years before. As 
the numl>er ol fishing-boats had increased during that interval, 
and the price of fish was, if anything, rather less, owing to the 
large supplies sent by railway from the east coast direct to the 
fishmongers’ shops, and not going into the market, it is very 
clear that if the fishermen were getting a living from the 
I per cent, in 1864, they must have been maklrg at least lOO 
times as much money twenty years before, which is an absurdity. 
** Cod and ling ” come next. Here my friend had belter look 
to his arithmetic. There is no doubt that cod, and haddock 
especially had fallen off at many of the inshore fishing |;vounda 
They ate both species which have fluctuated very much in nuni* 
hers in many places, the haddock in particular making its 
appearance in abundance for a season or two, and then becoming 
very scarce ; or they have left places where they were abundant 
for years together, and again unexpectedly returned. The last 
report I had from the north-east coast of England, just three 
years ago, was that the line fishermen were doing well, and their 
only complaint was of the scarcity of mussels for bait. But it 
was along this coast that the great outcry against the trawlers 
arose in 1S63, which Jed to the issue of the Sea Fisheries Com- 
mission ; and a great deal of the evidence given there was such 
as mi{*ht have been expected under the circumstances. 

It will he difficult to treat the next entry seriously, but I 
will try to do so. In a table professing to show the increase <ir 
decrease of the fishes with which our markets arc supplied, 
he notes one particular kind as having decreased, arid he 
counts the two instances as helping to prove that enr sea 
fisheries are on the high road to ruin. Those persons who have 
even hut a very slight acquaintance with sea fishing will be rather 
surprised to hear that the fish whose end is approaching is nothing 
kss than the “dogfish 1” one whose utter extermination would 
gladden the hearts of the fishermen from the Shetlands to the 
Land’s End, and from Ilingle to Dover, Hordes of these pre- 
datory and mischievous fiSies roam round the coasts of the 
Brithh Islands ; sometimes they swarm in one place, sometimes 
in another. In the herring season the destruction they have 
caused to both fish and nets has been such that the fishingwhere 
they were has been almost entirely stopped for nights together, 
and the long-liners also suffer severely from them. They am 
said to have seriously interrupted the Yari»€>uth herring fishery 
this year ; and the official report for 1875 from the coastguard at 
KilUbegs, in Ireland, states that the dogfish had so much in- 
creased that Donegal Bay had, on several occasions, been appa- 
rently cleared of fish \yy them, and that the nets were constantly 
full of them. It may be well said that happy is the country 
whose dogfish are decreasing ! Would that 1 could believe they 
were becoming scarce in our own 1 

Prof. Newton has evidently been taken in by a heading in the 
Index, thus— “Dogfish, consumption of.” The explanation is 
as amusing as it is simple. In Morecambe Bay some of the 
fishermen catch the dogfish, and after skinning it and removing 
the head and tail, send it under the name of “ Darwen Salmon ” 
to the Blackburn and Preston weavers, who are the only persons 
who will buy it. This is the only case I ever heard of in ivhich 
the hated dogfish was not knocked on the head and thvowu 

overboard whenever there was a chance of doing so. 

Had X space at oomtnand I conld enlarge on these bat 
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1 thuik I Imve said eno^h to Kow much d^eoidenco can 

be on thei«r 

We now come tb tbe ^'j^otycss ^atincBod of animals.” Here 


itij^nions friend abotiM be on ^ound. His argmnekt 
Is^ ^ 1 imderstand t^t; a species becomes scarce on 
the borrlcrs df tbe locsdtty. or area where it is found in most 
ababdance* l^et mb apply this i^ule to the herring. That fish 
is nnly met with .wk«tt u sliows tolerably near the coast — on 
what I presume lie would call the ** borders.** Can he teU 
us where the herring go after what is called the herring Season, 
Wk^ th^ ,di$appttir--where the great herring centre is? Fish- 
ermbh have a vague way of answenng this question by saying that 
they go into deep water, which strictly means somewhere out of 
$%%; Has Prof. J^ewton evolved more than that from his inner 
conicidhsness in his study at Cambridge ? That he had given 
five attention to the practical study of the habits of the 

hibWhg — its life-history, before he gave his Address to the British 
Asaocutiop at Glasgow, I venture to doubt very much. The appa- 
rent abundance of any fish dejiends very much on the success of 
thb fishery for it ; but many things may and do interfere with that 
success. It is only within the last very few years that evidence, 
appatexUly of great importance, has .been obtained, pointing to 
a relation of the temperature of the sea to the depth at which 
the herrings swii^, and consequently to the chances of their 
coming wlrixin reach of the floating drift-nets, or otherwise. No 
one can sAy, with any confidence, why fish are taken abundantly 
by drift-net or line in one week, or even day, and very few in the 
next. It may ap[xear very well for Prof. Newton to talk of the 
consideration of our sea- fisheries being ** fraught with unusual 
difficulties/* but he disposes of the question as if it w^ere one of 
no difficulty, by saying, in his Address, that ** it is highly neces- 
saiy to impose some limitation upon them**— the sea-fidieries. 
This Implies, as plainly as can be, that, notwidistanding the 
*^^upu$ual difficulties/’ he has ctuite made up his mind on the 
subject 

, Agfdn, he says, I have found that the grumblers among the 
fisi^rmen commonly assign some specific cause for their com- 
plaints, be that cause r«ial or imaginary. Their assignment of 
any eause is purely a matter of opinion with them.** Is not Prof, 
‘tfewton aware that very many of the fishermen who gave 
evidence before the Commissioners stated these matters of 
opinion $itnpiy as matters of fact? The history of the trawl- 
mg question is quite sufficient to prove this. He then says, 
Their statements [those of the fishermenj as to the increase or 
decrease of fishes relate to a matter of fact within their know- 
ledge/* Does he know the meaning of conflicting evidence,** 
for which he gives a separate column in his tables ? If one 
fisherman says fishes arc increasing in a district and another says 
they decreasing, are they both to be considered as speaking 
of a matter of fad within their knowledge ? 

In the matter of the extent of tlie inquiry under the Sea 
Fi 2 b|erie« Commission, I mast keep my friend to the point. 
My atated objection to Prof. Newton’s address was that in it 
he spo^e of a decline as a fact, and of the Sea Fisheries 

b«ing unable to find any remedy for it— “ There 
was nothing to be done with our Sea Fisheries but to leave 
things alone/* No possible refuge under the expressions in 
his 44dres» will prevent this meaning being obvious. 

j.BOW cotneto this statement It js quite compatible with 
ah iticaeasied of fish that there ruay be an actual decrease 

ia QKSU>cii 4 toes.” It may b? » ; but »«. at all ev«mt 3 , »» 
tlie important liift-net. an 4 line-fisheties, tbe capture of tlw wa 
entirely on thm chancing to come in the way of the neU 
W mkit% and there S no hunting them down as there is with 
g5tiae on land, the probability of &nch a case dews »ot appe^ to 
le very gteat Of course, Prof. Newton wiU admit that the 
proposition is equally sound — that a decrees^ supply of 
fish may he compatible with an increased stock m the sea. 
Thie he millW Of hirings in the British seas without our 
ftSS^^finding them out ; in fact, there must be, for it is only 
diwlng a certain season in each year that the fishermen meet 
a* ,lkey will themselves admit, **ltjck has than 


[ frtwo »uch ajptfttion 

light arir ixp is this— the fiahermc^ii mw tear some 
ir'thi aiae m mesh they use in particalaj; fishen^^ 
pU Jiittem when tbw 
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Mlmoa Men, as it is, am so&ientiy botlMFeA .M^h 
and idtetaticms of bye-laws. 

, . Prof. Heirton can findjno new facts in my b^ .0^ **I)eep- 
Sah Faddng,** supportiTig my belief that oar sea fisheries aare 
not fallbag offi; but X may mention that I have'riib^ from 
official returns that since the Comxni^chers rej^rtsd, , them 
has been, a vast increase in the number of the mqst impOrtaxMf 
class, of ffidiirtg-boats, used respectively for the tiawl, drift, ^d 
line-fisheries \ and I believe most people will consider that when, 
for ^ears in succession, more moiiey is invested by the fishermen 
generally in b'^ats and gear — ^by the persons who Prof. Newton 
says know more about fishing matters than he does— and the 
general supply to the markets does not fall off, but the Crfhtrary, 
there is not much evidence of the stock of fishes in the sea 
becoming exhausted. That the fisheriefi at particular placi^ 
have fiuctuated is well known, and if we knew more about what 
affects the movements of fish, this might perhaps be expkinwl. 

The reason why the fishermen were so much in favour of the 
Sea Birds* Preservation Act was simply because the congrega- 
tion of sea birds over the shoaU of fisn often told the fishermen 
when their fishing was likely to be successful. Prof. Newton, 

I believe, was anxious to prevent certain species of sea-bird 
having the protection of the Act, but, unless I am greatly mis- 
taken, he was strongly in favour of the general principle of the 
Bill, What particular species of fish is devoured by any par- 
ticular species of protected sea-bird does not affect my argument ; 
but I may suggest that the protected gulls are surface-feeders* 
and mackerel, herrings, pilchards, and sprats, besides plenty of 
young fishes of other species, are commonly considered as sur- 
face-swimmers. The collection of gulls over the shoals of fi^h 
is spoken of by the fishermen on many parts of Our coast as one 
of the appearances of fish.*' 

The last point to be considered is Prof. Baird’s Report on the 
American Sea Fisheries. Prof. Newton says the oecrease of 
these fisheries on the Atlantic coast of America is therein treated 
as a fact beyond denial. He is quite correct here ; but he adds 
that “ ‘ overfishing * is unquestionably assigned as die chief cause 
of that decrease,** 

I have Prof. Baird’s Report for 1872 and 1873 now before 
me. I must content myself with a few extracts from it 
Among other fishes he mentions, Prof. Baird gives a good 
notice of the alewife or fresh-water herring, and speaks of 
how valuable It has been in attracting the dcep-sca fishes to 
the shores ; he points out how the alewife has dimimslied, owing 
to the dams in the rivers preventing the alewives proceeding up 
to their spawning grounds some way from the sea, this fish 
having much the same habits as the salmon and the shad. As « 
consequence the myriads of young fish which used formerly to 
come down to the sea are now not to be met with at the mouths 
of the rivets. He goes on to say, at page 12 It would, 
therefore, appear that while the river fisheries have been depre- 
dated or destroyed by means of dams or exhaustive fishing* the 
codfish have disappeared m equal ratio. 7 ) 4 i> ts nd, 
for the samt rms0H^ Us they are lakcH only hy the at a rute^ 
more t/ian compmsated by the natural fecundity of the fishf 
(The italics are mine. ) At p. 60 Prof. Baird says, alter speaking 
of the value of the alewife as food for salmon, trout, and other 
freshwater fishes 1 ** It is in another still more important connec- 
tion that we should consider the alewife. It U well known that 
within the last thirty or forty years the fisheries of cod, had- 
dock, and hake along our coast have measurably diminished, and 
in some places ceased entirely. . . , Various causes have been 
assigned for this condition of things, and amon^ others, the 
alleged diminution of the sea-herring. After a careful considera- 
tion of the subject however* I am strongly inclined to believe 
that it is due to the dimiuution, and in many instances to the 
extermination of die alewives *’ (or freshwater herring). . . ♦ « 
‘‘We know that the alewife is particularly attractive as a baft, 
esp^ally for cod and mackerel, . . . The coincidenee^ at least, 
in the erection of the dams and the enormous ^mimition in the 
number of alewiv<^ and the decadence of the in-shore cod- 
fishery* is certainly very remarkable, It is probable, thht 
the mackiMfel fisheries have suffered in the same wayv as (hete 
fish fiiid young menhaden and aJewives an attraiuve 
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tiittfe to tlirow awajr »ny 

«w ; Imt I may remtod those w^bo Me 

jinsiiiwiers. Oh the ohft hand, ,?? 

iloqauniante with the aubje^ ^ 

, or M the ctrcumatMuses under whwh they e»y« 

W taluna the Indea to the eyidem* as bm tote Mide, so com- 
SerAfied tonmelt that the Oommiss.^ had amved at mi 
erron^ eonclus^im in heltevteg our s^-fisher^ were flowidi- 

tog that 1» brought their delinquenmes before the Brir^h Asso- 

nVti"«> , On the other hand, Prof. Huxley (who somehow has 
Obtained the Cbamcter of ihoronghly working out any .subject he 
takes BP, so ftx as he hat the means of doing so) and the other 
themselees visited the several fishery stations, 
asccrtaked beforehand the nature of the disputes and complaints 
among the fishermen, and examined and crois-exammed tlie 
various witnesses, They ^pent many days separately and to- 
gether Jo .considering the evidence on the several subjects of their 
report, and unanimously agreed to this among other conclu- 
sions • , 

“The total supply of fish obtained ui>on the coasts of the 
yiiited Kingdom has not diminished of late years, but has in- 
creitsed ; and it admits of further augmentation to an extent the 
limits of which are not indicated by any evidence we have been 
able to obtain,” K. W. H. Holpsworth 

Athemeum Club, November 25 


Examinations in Science 

hlAV I beg you will introduce to the notice of your readers a 
grievance urgently in need of a remedy ? The grievance is con- 
siderable ; the remedy simple ; and if scientific men will not 
make it their concern, nobody el-ie will. 

A short time ago, when the competitive examination centro- 
vetsy waxed warm, I ventured to enter somewhat fully into the 
present haphazard system of awarding marks to candidates who 
competed for posts in the public service. My object then was 
twofold ; — (rt) to bring facts and figures to bear against the erro- 
neous statements of a few theorists who urii<Ttunalcly were able 
to command a great deal of public attention ; (A) to get fair play 
tor all examinees. My object now, however, is to warn those 
who advocate the advancement of scientific instruction, that the 
present faulty method of conducting public examinations (in 
some quarters at least) tend.'j far more to the depression than to 
the encouragement of scientific study, I)e.stitute myself of 
scientific knowledge, and bound to no particular curriculum of 
instruction, I am obviously not writing from the point of view 
of a partisan ; and if I have joined in the lament of scientific 
men that insufiicieiit consideration is given in most schools to 
the t^ching of science, it is simply because there are good 
grounds for the conviction that the higher education of this 
country is too one-sided. 

The point I wish to raise is not whether the grammar and 
philosophy of science contribute to the training and stimulating 
of tlie youthful mind in a greater or le^s proportion than the 
grammar and ornaments of the I^tin and Greek languages; 
nor whether so-called technical instruction is lieing properly 
administered or injudiciously shelved ; but I am asking whether 
Scientihe teacluiig, so however little it be, is adequately en« 
couraged by sdeutific men in Uie persons of their public 
examitiers 

J^udging ^m the issues of certain examinations, the candi- 
dates for Which iare drawn from the lending schools, I am satis- 
fied timt it is not. 

By dint only of considerable pressure are candidates induced 
nowadays to carry on their school course in science for an addi- 
twxm year *br two, so general is the conviction among them that 
they atsc merely ^mbling for marks and that the object of much 
honest labour will not l>e attained. In fact, tor the particular 
purposes they have in view, they run the double risk of wasting 
their time and burning their fingers. 

It ^ay, of course, be urged that the ends of .science are not 
*>y youths who aspire to touch only a modest limit in 
view 01 q^hlyipg for pttbac employhient ^ but surely as much 
ttiay be said ot ^most every other branch of study. And if this 
g wie Opimon dhttfiMhed t»y science examiners, it would 
expunge oil sdentific subjects from the 

hhd‘''; teachers ate ooticttmed .only with the rtim 
areactnofly ’’cnmnt* -and' thot'-wiaer men 'have 


t}ie mif>ard$ issued for sekkee tho^n 
Instead of estimating the various science subj^t^ lUs fkac^lpnat 
parts of a wide end comprehensive programme; aha of dispensing 
marks on a fixed and definite plan whereby a given quota of 
proficiency shall foe made to carry the same rddm Weight as a 
given quota of proficiency in other branches, it would sem^, that 
examiners, who, by the way, are conbtantly ,being changftj^ ; 
regard their own branch as a distinct entity— set up theft bWn 
standard of excellence for the nonce— and distribute basket after, 
basket of ducks* eggs among all who fail to reach a very tub 
vanced qualifying minimum, forgetting perhaps that meahwhde 
the classical candidate is receiving his modest or substantial rcr 
ward according to the character of Ms work. The position indeed 
would be pretty much the same as if a claissical examiner .should 
announce that no candidate would be entitled to a single mark who 
did not write a faultless cojiy of Greek verses ! I am prepared to 
show that this ideal standard has varied to the extent of 50 per 
cent, in two successive years ; nay, more, that science candi- 
dates have suffered a loss of 50 per cent in their marks after 
an additional year’s reading under the best teaching that money 
can purchase. A case occurred some months ago of a youth 
who, having won the Huxley and Balfour prizes in. Edinburgh, 
entered Ms name for an open competitive examination, in l-on- 
don. He obtained 64 out of 1,000 marks in his two branches 
of science, at a moment when from 500 to f>oo .marks out bf a 
total of 1,500 were being showered upon the classical men. At 
this particular ordeal “ Chemistry ” clianced to receive decent 
recognition, but as this youth’s tastes happened to run in another 
direction he was ignominiously defeated. 

Any number of such cases may be enumerated, but perhaps 
1 have said enough to prove that a real grievance does exist. . 

The remedy is obvious either to induce the authorities to 
strike out the words ** Natural Science ” from their list of sub- 
jects, or to arrange for the formation of a committee of science 
examiners who will devise some plan for fixing, as neatly as 
possible, a uniform standard, and for distributing marks on 
equitable principles, after consultation with the classical, mathtv 
matical, and other examiners. In default of this 1 do not hesitate 
to say that examinees will continue to be trifled with at the m ist 
important crisis of their lives ; for at these public examinations it 
is no longer a question whether they gain a scholarship or improve 
tlieir position at school— it is a question of their future career. . 

1 have yet to state the main point* Setting aside the fact of 
hardship and injustice, it may be asked how far tlie present, 
independent and very .summaiy system of dealing with batchea.of 
schoolboys can possibly cripple the cause of the technicUts who 
are anxious to ^ess forward the teaching of science. My reply 
is that science candidates, heartsick with disappointment, will 
fall out of the ranks and will induce others not to enter them ; 
the belief will rapidly gain ground in the .schools that sdence is 
“ a mistake and there is abundant reason for supposing that 
many a schoolmaster will be only too willing to endorse this 
opinion, I conlgnd that, our pqblic examiners wield tlie thong 
that lashes the schools into action, and that we are only just 
beginning to get fair play for what are called “modem ” subjects, 
but that unless our science examiners apportion their marks in a 
more just and consistent manner they will simply drive all science 
candidates “ bag and baggt^ge ” out of the field. In other w^rds, 
they will virtually be paying a premium to the schoolmasters for 
neglecting' to carry out the very objects they ate damouriqg for, 

W. Bai'tistb ScoonxS 

Garrick Chambers, Garrick Street, 

December iz 

The Rocks of Churnwood Forest 

May I be allowed a riiort space in reply to Prof. Hull’s cour- 
teous reference to my letter on the Chamwood rocks, Uit I iear 
that I have failed to make two points in that sufficiently clear ? 
One woii, tliat as the Borrowdole series of the Lake District and 
the (Lower) Cambrian series .of Ncurth Wales ore azoic, 

no correspondence in time with the latter could be inferred for 
the azoic Charnwood nicks. The argument fromabseoeeqf fossils 
surely tells as much one way as the other; Indeed, having regard 
to the similar .petrological conditions of the Borrowdole and 
Chamwood rocks, I thmk it is slightly in favour of tlmir.corre* ^ 
spondence. The other point was, that as Prof* Sedgwick’s 
Cambrian innlnded the Cambrian and Lower Sihniw 'Of the 
survey, his authority could not be quoted in favour 01 me (WsM) 
iChiinhiiim age of the Charnwood rocks any more than of theisr 
eowespoadence ivith the Borrowdole series, unless it could be 
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{I fuxt not aware that it can) that he ha 4 de^oitely mtm- 
lat^ theoi with (Lower) Caihbi^ beda* T. G. Bonney 
Bt» John's CdUege, Cambridge* JJhoemher ti 


SelJ^Fertllisation in Flowers 

De» MuiXRR vol xiv, p. 57 1 ) and Prof. Asa Gray 

(voL XT. p. 24) refletst on yonr abstract of my verbal remarks 
(vol. xiv. p. 475) on Btowallta in a way not Jparticularly com* 
pUmentary to me. Prof. Gray admits having read the full 
report* and yet fills to notice that February S/' is there given 
as the date of my remarks. Had he not overlooked this, he 
would not have wondered that I did not see ** Hymenoptera and 
Lepidf^jlera of various sorts '' visiting them. As reported in the 
the Society, I exhibited fresh specimens in fruit 
at Ae meeting of that date, which is about mid- winter witli us, 
when ^esG insects are at rest. The plants were of course grown 
under glass, and when I say “ Browallia is not visited by insects, 

f st ae^ abundantly,'^ I am referring naturally to the experience 
am describing. If one be justified in taking an unguarded ex- 
pression, or even a whole sentence, without any regard to the 
subject matter of its connection, we might have as many 
** theories” in science as there are sects in religion, all founded 
on isolated texts '* in Scripture, It is remarkable that in a 
paper in which Prof. Gray is commenting on hasty observations, 
in another he should have overlooked a fact like this. I do not 
say Browallia is never visited by insects, but 1 do say that they 
do not visit them umicr surA drtu»i stances as / was descrihtu;^. 

Of the fact there is no doubt, of the interpntatian there may 
be many opinions ; and no one respects an opinion by I’rof. Gray, 
when he carefully considers it, more highly than I. Yet I 
would respectfully submit, that even though an insect were as 
careful to avoid the “ brush ” which almost closes the throat, 
though it were able to be as careful in finding the chink as Dr. 
Gray was in his manipulations with the hog’s bristle, the obstruc- 
tion of the mouth in the way it is cannot surely be claimed as 
Oft arrangement tn favour of cross-fertilisation. 

Dr, M tiller seems to believe that I do not know that *‘inany 
flowers have recourse to self-fertilisation when not vi.sited by 
insects.” If he will examine the Ptaceedin,^ of the Am, Associa- 
tion for 1875, p. 247* he will find that I have given him the 
credit of the observation, and the fact itself such consideration I 
thought it in justice entitled to. The impression which Dr. 
Muller's expression warraniR, that he has not had the opportu- 
nity of reading the numerous observations I have placed on 
record during the last few years, in relation to this and kindred 
topics, fully excuses him in my mind for his sharp comments, 

Thomas Meeham 

Germantown, Philadelphia, Nov. 21 


On Supersaturated Solutions 

IIN a paper communicated to the Royal Society last May I 
desbibed some experiments to show that the open air and the 
ak of ordinary rooms do not generally contain crystals of the 
' varkins salts which form supersaturated solutions. It has been 
remarked to me that I did not give the strength of the solutions, 
so that doubt might arise as to whether the results would hold 
good lor very strong solutions The following experiments set 
tkat question at rest. I made a very strong solution of sodium 
sulphate which t^cw down abunaance of anhydrous salt on 
bomng* When cold a good half inch of anhydrous salt re- 
mained at the bottom of the test-tube. I'ook this into my 
garden* which is ntgp Bristol. Took up some of the solution in 
a dean pipette and put drops on the leaves of peonies, which 
were very dusty, on ^xaniums, on moss, on the stone coping of 
i^th ooHtc, and on the painted woodwork of the railings and 
' , Not a single drop ctystalliscd. Made a drop set 

' quite solid by dropping in earth with the fingers. 


N.B.— fhad 


been at work with the salt for some time and crystals were pro- 
bably adhering to my finger. liarth not touched inactive. The 
V dtdips sank Into the moss slowly, remaining quite liquid. Those 
<m Ibe stone were soon absorbed and dried up on the surface ; 
fmrit put on these remained liquid. Smeared a drop re- 
peaie^f irim the finger wMdi had been cleansed \ inactive, as 
fetsb drdps imnained liquid on it. Drop on fiower*pot, inactive, 
smeared kith finger ; when dry inactive to fresh drops. These 



dibps bn the waves ml slowly evaporated, giving 

^ 7-atom saifi Finallyi made some of the drops and the origixiiu 


soktloti cryst^dlise, to prove that thw wdm mallysupetsatnial^ 
These experiments were made both in mm and shade. Weat^ 

dry* The test-tube was left open the whole time, 

On another occasion I took a iksk of sodictin sulphate contain* 
ing a large quantity of the 7-atom salt into the garden in the 
evening. Put drops on a fiower-pot j one only ciyatalhsed, Put 
a lump of dty earth into one drop, and added more solution ; 
did not crystallise. Made a little mud pie by breaking this up 
with tile pipetle, inactive ; pipette repeatedly inactive in the 
solution after touching this. Brought a crystal to the earth } 
crystallised at once all through the mass, 

Clifton College J, G. GnXNFEtL 


A'^APL ERNST VON MAER 

CCIENCE has sustained a great loss by the death of 
^ Dr. Karl Ernst von Baer, the eminent biologist ; he 
died at Dorpat on November 29, in his eighty-fifth year. 
Von Baer was born in Esthonia on February 29, 1792* 
and while yet at the gymniisium became ah earnest student 
of botany. He studied medicine at Dorpat in 1810-14* 
whence he proceeded to Vienna for the study of clinical 
medicine, to Wiirzburg, where he gave special attention 
to comparative* anatomy, and to Berlin, where he studied 
magnetism, electricity, crystallography, and geology. In 
1817 he went to Konigsberg as prosector to Prof. 
Burdach, and two years later he became professor of 
zoology at the same university. In 1826 he succeeded 
Burdach in the chair of anatomy, accepted an invitation 
in 1829 from the St. Petersburg Academy, but returned to 
Kfinigsberg the following year. A few years later, in 
1834 he was again invited to St. Petersburg, where he 
became one of the most active members not only of the 
Academy, but also of the Geographical and Economical 
Societies. Von Baer's writings, marked by philosophic 
depth, are, on account of their orderly and clear exposi- 
tion, as attractive as they are generally intelligible. The 
subject of the origin and development of organic bodies, 
which had special attractions for him, he did much to 
clear up. The foundation of bis eminence he laid in 
Kdnigsberg, where he published in 1827 his ** Briefe ilber 
die Enstebung des Eies,” which was soon followed by the 
important works ** Entwick€lungsge.schichte der Thiere,” 
and ** Geschichtc der Entwickelung der Fische.” These 
works, which are yet of great value, have earned for their 
author the title of Father of Comparative Embryology. 

In the summer of 1837 von Baer made a journey ol 
exploration from Archangel to Novaya Zemlya, and his 
report is still one of the most valuable sources of informa- 
tion upon that island. In 1851 his attention was attracted 
to the immense Russian fisheries ahd the irrational 
methods used. During 1851-6 he investigated the fisheries 
of Lake Peipus, the Gulf of Finland, and the Caspian 
Sea, publishing the results of his investigations in a gr^at 
work in 1859. The name of Baer is connected with inore 
than one improvement in the fisheries, and some important 
additions were made to the trade, thanks to his efforts. 
His remarkable work, “ Kaspische Studien," has had no 
rival It would be impossible to enumerate the various 
subjects upon which he has thrown clear light in his 
writings. The laws of excavation of river-beds, the navi- 
gability of the Arctic seas, the steppes and (orests of 
Southern Russia, the Glacial period, the Siberian mam- 
moths, the potato disease, were at various times treated 
by him, ana in each department von Baer opened out 
new and extensive fields of inquiry. His acqjuire- 
inents in zoology, comparative anatomy, embryolo^t 
physiology, and anthropology are well known ; more- 
over ethnography, the early history of mankind, hreh^o- 
logy, and tlie science of language will count him, 
among their most eminent students. In his later 
tesidfSS various anthropological papers, he publish^id 
an autobiography (which a|mwed sw 
fiftieth aimt^^erisary— i 864 --of his aciei^hc e^W}, bia 
<^Eeden,*' and ** Klcine Aufsatze veitptsdhtfm 
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The very val»abl« ptol^Wcatiens to unikrtook 
HelJtlcrsen, Kettmmss des 

^s«fc!>en Retchs/* tikmbctft volumes, and coti* 

ti'toed to appe*inttl:Wthm the last few years. Von Baer 
cdnthmtd to work up to the very list, and he has left 
tohtod him a large quantity of manuscripts and un- 

Vbh Bafef was undoubtedly one of the most accom- 
plished ihvcsti^iors of the present centmy. Haeckel 
^eaks of himihas '‘ If among hving smcntiftc mves- 
tfeatdrs there is one who justly tnjoys universal honour 
and rcsiKCt it is Katl Ernst Baer ; and if classical and in 
the best sense natural philosophical writers will admire a 
Coryphaeus of to-day, an unsurpassed example of exact 
obiserv.atiou iind philosophic reflexion, let them go to the 
‘Entwickelmigsgcschicbte* of this head master of our 
science/^ Hdmersen speaks of the late bioloj^ist as follows 
in the St Pei0rsi>ufxcr Zeitun ^\ — With Baer departs a 
man such as is rarely met with in any century, a genial 
man pf sciehce and research, endowed with a penetra- 
ting criiicil intellect, with unusual faculty of observation, 
with ^rseverance and energy in work. The earth and 
its inhabitants were the great field of his research, and he 
brought tp Ms work not only a deep philosophic training, 
but also an equipment of the profoundcst knowledge in 
several departments of natural science which few of the 
great stiints of our time have possessed. This great, 
coinprehensive, but profound knowledge, which he to the 
day of his death continued to increase and turn to use, 
combined with the dcteraiinaiiou to trace things to their 
ultimate grounds and by means of keen and unpreju- 
diced, clearly arranged, and thoughtful observations to 
discover the truths and the laws of nature, stamp all his 
works with a monumental character which they will pre- 
serve for all time. The widely-known name of Baer is 
written in large lettters in the book of science and its 
history,” 

We hear that a subscription •will be opened among all 
the scientific bodies of which von Baer was a member for 
the founding of a scholarship in his name, or for any 
other scientific purpose worthy of the name of the great 
natural philosopher. 


DA VID FORBES 

A T the comparatively early age of forty-eight the busy 
life of Mr. David Forbes has been brought to a 
close. Like his distinguished brother Edward, he has 
been unexpectedly cut otf before much of the immense 
mass of knowledge he had acquired has been put in a 
form to be of use to others. He was always looking for- 
wid to a time of less active occupation, when he might de- 
vote his, principal attentlo|i to putting on record the results 
of hi^ many years' investigations. AVhat there may be in 
the pilea of manuscript 1 ms has left that will be available 
for , there hp not yet been time to ascertain. For the 
last five years tne most important papers he wrote were 
the hilffyeady reports for the Don and Steel Institute, 
Ms earhp papers there will be recollected 
* 'rjitt Relation of SUunan and Metamorphic Rocks in 
^mh of Norway,” and The Geology of Bolivia and 
South Feru.^ Alluding to his connection with the Iron 
and Ste^l Institute, the organ of that society has just 
wnuen : — ‘^In his capacity of Foreign Secretary he has, 
almost from the foundation of the iUBtitute, rendered most 
essehtM lernce, and has in no inconsiderable degree 
to th^t rapid prosperity which has character- 
ised His exhaustive reports on the foreign 

iron mm steel industries urhich append in the yourttdt 
were mpst valuable, as they embraced everything going 
^ in OiOdndition WiA the frnn trade all over the world, 

ofMn Fbfto, 
easily w the publications of all 


countries Where ifdn and steel is made. His name was 
so well known abroad that the leading people connected 
with the technological features of ironntsdeihg mosi readily 
furnished full details of what was going op ip,,5acn 
country ; and through his influence mainly the institute 
speedily assumed a recognised position abroad.” ^ ; 

Mr. Forbes joined the Geological Society in 1853, aiid 
since February, 187^* has been one of the secretaries* 
He was also a Fellow of the CherhicM vSoclety. In June, 

1 856, he “Was elected a F eilow of the Royal Society. He had 
travelled extensively in many part? of the world, All the 
family of the Manx Forbese$ have been great travellers, 
Dr. Wilson, in his memoir of Edward Fortes, ha$ men- 
tioned many of his relatives who died oujt of Eurppe. Mr. 
David Forbes, as a consulting engineer, had an extensive 
practice, and was often summoned abroad, JJis death 
occurred at his house on *Tqesday> December 5, and on 
Monday, the 1 1 th, his remains were laid in the Kensal 
Green Cemetery, in the presence of the Presidents of the 
Geological and Chemical Societies and many kientific 
friends. 
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THE GLACIA TION OF THE SHETLAND ISLES 

N the Geological MagaHnc for May and June, 1870, 
my colleague, Dr. Croll, first pointed out that the 
Scotch and Scandinavian ice-sheets probably united on 
the floor of the North Sea, and thence moved northwards 
towards the Atlantic. He was led to this conclusion by a 
consideration of the peculiar direction of the striae in 
Caithness, in Shetland, and the Faroe Isles, as well as 
by the occurrence of marine shells in the boulder clay of 
the northern parts of Caithness. He showed that the 
enormous mer de solace which pressed out on all sides 
from Scandinavia forced its way close to the Scotch coast- 
line, and in virtue of irs greater size produced a slight 
deflection of the Scotch ice, Causing it to over-ride por- 
tions of the main land. He stated that in all likelihood 
both the Shetland and the Faroe Isles were over-topped 
by the Scandinavian ice in its onward march towards the 
Atlantic. 

During a recent traverse in Shetland I obtained evi** 
dence which tends to strengthen this remarkable theory, 
In the north island of Unst, the direction of the striae* 
the boulders on the surface, and the stones in the till, 
clearly indicate that this island was glaciated by a mass 
of ice moving from east to west. The proofs of conti- 
nental glaciation, which are comparatively clear in the 
north, are obscured in a great measure in the main island 
by the efiects of a local ice-sheet. The nature of the 
boulder clay, as well a? the trend of the stride in various 
localities, show that the movement of this local sheet 
was influenced by the general features of the country. 
In addition to these markings, however, others were 
found which could not have been produced by ice shed- 
ding off the land in the ordinary way. These cross the 
island, regardless of its physical features, and are often 
at right atigles to the newer" set LaStlyfahe wide distri- 
bution of morainic matter with groups of moraines indi- 
cate the gradual disappearance of the local icc-sh^et and 
the presence of small glaciers, where the ground pre- 
sented favourable conditions lor their de^fclopmeht 
The islands ate dotted over with srpall lochs ; the most 
of these lie in peat ot drift, while others occupy true rock 
basins. The singular absence of marine terraces ought 
not to escape notice, as bearing On the recent geological 
history of these islands,, s|hce the yoeS or sea-locli8i are 
admirably adapted for thSir preseryatlon. 

These observkflbns be described in detail in a 
forthcoming paper befoi^ the Geological Society. , 

/ JOllN HOKNK 

Geological iJurvoy of Scotiand, Niirn, , 

November ajr 
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PMIMMVAl SWimERLAND^ 

T he veteran ijwiss ]^rofes$or, Dr. Oswald Heer, is 
not more distinguished for his ability and inde- 
fatigable industry in original research than he is for his 
brilliant powers of popular exposition. His admirable 
work, “ Tne Primaeval World of Switzerland/’ of which 
both Gmnm and French editions have already appeared, 
has been so favourably received, alike by the scientific 
and the general public, that are happy to be able to 
announce the publication of it in the form of an English 
translation, adorned with the whole of those 
numercms and excellent illustrations which con- 
tributed so greatly to the value of the book as 
it was originally issued. A work like the pre- 
sent, in which accuracy of scientific detail is in 
no degree sacrificed to its main design — that, 
namely, of producing a succession of lively 
descriptions leading up to clearly-enunciated 
generalisations— must be Lygely dependent not 
only on the literary skill of its translator, but on 
his competence for dealing in an intelligent 
manner with the various branches of natural 
history treated of; and when wc state that the 
interpreter of Prof. Heeris views to English 
students is so erudite a naturalist as Mr. W. S. 

Dallas, the Assistant Secretary of the Geological 
Society, wc have said enough to predispose our 
I'eaders in favour of the present translation. 

Nor does a careful perusal of the work serve to 
disappoint the high expectations wc have been 
naturally led to entertain with regard to it, for 
both editor and translator have evidently per- 
formed their respective tasks in a most skilful 
and conscientious manner. Neither in respect 
of accuracy or of elegance do we notice any 
very serious failures ; ’ under the former cate- 
gory, indeed, we only feel called upon to draw 
attention to a little confusion which exists in 
some parts of the work with respect to the 
English and German measures ; and, under the 
latter, to what appears to us to be the rather 
awkward adoption of the third person, which, 
however suitable for abstracts or reviews of the t 
writings of an author, seems somewhat out of 
place when employed in a full translation of one 
of his works. 

To that numerous section of our countrymen 
who regard the playground of Europe’’ as a 
lace only for fashionable lounging or purpose- 
;ss climbing, Prof. Heer’s work may well be 
commended as opening up new, and to many 
perhaps, unsuspected sources of enjoyment 
during their holiday tours. Those who will take 
the trouble to master the contents of these two 
pleasantly written volumes— a task denmding 
no great preparation of preliminary studies— 
will be in a position to appreciate and follow 
with ever increasing interest the discussion of 
those nurncrou.f important geologic^ problems, 
to the solution of which no country in the world 
atlutds more important materials than Switzer- 
land- Aidtd by the carefully arranged col- 
lections of rocks and fossils which exist in the 
museums of all the larger Swiss towns, the 
tourist would find the means of enabling himself to vividly 
Ye^ise and almost live among the wonders of long past 
gec^gtcal periods ; and by personal Contact with the 
abtoaF evidences of geological change, his scientific know- 
ledgo end convictions would acquire a reality and solidity, 
which no amount of work in the library could ever com- 
Th« Fdiwsyit World of .^wiuerkod/' With 560 IlUujtratiooai. By 
Prof. H«er> c*f Ihio Unlyerstty of Ztirieh. Edited liy Jamoft Hey wood, H,A., 
-w the ^Statistical Society, Two vole. 8vo. (loodoiit 

and O'# tey6.) 


municate to them. Those who will adopt this plan will 
somi find aroused within their minds .Interest and en** 
thttsiasm, which will prevent them from ever finding fheir 
holiday tour dull ; and will bfe amply rewarded thereby 
for the necessary preliminary labour. Phle^atic,indeca, 
must be the individual who does not nnd hie pulses 
stiired as he follows in the work before us the 
delineation by word-painting of the characteristics of 
ancient worids, or who does not find the desire awakened 
in his mind to witness for himself some of the phenomena 
here described ; for even the most indifferent reader can- 


i 



itod« of fir-wooU exhibiting markK of cutiing: and bindinff, 

not fail to catch a portion of the enthusiasm which eferjr-;^ 
where glows in Prof. Heer’s eloquent p^es. Bat 8Uclfe| 
feelings are only a very feeble echo . indecii of die plcnsure^i 
experienced by the stndent who has the courage to enteej i 
hinaelf within the veil, and to look upon nature and he^*; 
mysteries face to lace. „ . 

We should) however, be doing Pixrfl Hear an 
if we referred to his book as betM only a poi>ul« 
to the gepibgy of Switsedand. To the man of 
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jjcDicrii reai^er, 'kt€ hi It he wilt e^ ^hthorita^^ 
of the restljlte of multifarious Mu4re» by one of the 
most eminent of living pala 50 j^yt<>lv>gisis ; remits which 
otherwise he would be compelled to search lor m numerous 
scattered papers and bulky mbnographs. Just such a 
sketoh of the general gtology of Switzerland as is con- 
iS in the work, before us, is indeed espectaUy web 
M at the present time, from the lact that Studers 
^mlrable^* Geologieder Schweiz/' is so far behind date. 
The mam features of the Carboniferous, Sahferojs, Lias, 
Jurassic and Cretaceous formations as displayed in Swit- 
«erland W all very clearly described m Prot. Heer’s book j 
btit it i« of cimtse in respect to the Miocene— to the eluci- 


datioo of tbfe characters of the fauna and flora of which: * 5 
hU own admirable researches have been more especially, ; ; 
devoted^that our authors detailed observations and Infer- ? 
ertces are possessed of the greatest value and interest# : 
Prof. Heer's general conclusioob on such subjects as the ; 
physical evolution of our globe, the changes of climate 
during former geological periods, and the doctrine of 
descent and Darwinism, are also worthy of the most 
serious attention. 

We shall not here stop to discuss how far the identijL 
cation of species of plants, by their leaves alone, is safe or 
defensible on the part of the paljeophytologist. Some 
botanists, especially in this country, have adopted very 
extreme view^ with regard to the work of Heer and others ; 



Section of the vaUey of U.eaach (the vertical ^Cale b to the horiaonul a& 8 ; i). g, Oubel ; U, Uunach ; a, L>wer Btichbe g. 


demanding that fossil plants, like recent ones, should only Opinions, too, may differ as to the propriety and value 
K* a/w art nnnnrtunitv has been found for studying of those rather fanciful delineAticvns of scenery in the 


UC mUAV/SV W --”1,’ > « „ 

demand from malacolbgists that no conclusioos should be is disarmed by the fact that^ while a means of arresting 
based on the shelly coverings of molluscs, or from com- the interest of the general reader has been supplied by 
parattve anatomists, that we should reject all identifica- these rather questionable “ landscapes,” the real wants oS 
tions based on portions of the skeleton of the Vertebrates, the student have by no means been lost sight of, but are 
It is surety better to make the best of the imperfect ma- very liberally provided for in numerous other plates and 
terials which we possess "-guarding ourselves meanwhile I woodcuts of truly scientific character and accuracy, 
at every point with cautious re^servations — rather than to j No time, perhaps, could possibly be chosen as more 
reject it altogether because of its lack of completeness I opportune for the appearance of this work than the pre- 


I. 
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seoL ^ attention has rhc^ittiy been very generally drawn 
to the discovery of certain articles of human workman- 
ship m Switeerland which seem to throw far back the 
4ate of ti^ appearance of man upon the globe, and 
to «^ke .him coatempomneous with a portion at least 
m , ^ GlacM period of that country# The editor 
m this work has, two Ihlok, ;a6t«d most judiciously in 
^p^lOgp to l^k, which contains ample 

the characters and relations of the 
have ylddeli these intei^tiog relics, a trans- 
memoir in the Artkiv 

" " ,&r whi^ describes the Objects 

ana m cahoot mom approptiatdiy dose this 


article than by a brief reference tO' the facts of the case, 
as detailed in the work before us, illustrating them by 
several woodcuts borrowed from the same source. 

Thai the relics in question are of artidcial origin, there 
can be scarcely the smallest room for doubt. They consist 
of a number of rods lying side by side in a block of 
lignite from Wetzikmi, in the Canton of Zurich ; these 
rods are of hr«woad, they are converted into true little 
peifectly similar to the surrounding matrix, and are w- 
tened and crushed like the remains of plants, constituti^ 
the mass. Careful exaotination of them shows that the 
point of one of these tods has been artifici^ly cut 
1 , 0 ^ and rig. 3), and that it has been bound round mth 
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loniff Ikixible material (F>g: i, . A second rod cx-^ 
Illicit# Its longitudioAlly fibrous sroody body bound round 
mm»tr 9 fi)y with a diftcfeht bark (Fig, a, d), Frol 
Sbb^irendauer, who has Tbade X microscopical examina^ 
tion of these interestihg rods, confirms the fact of their 

been subjected to artificial treatment He sup^ 
Tplies in Fig* 4 an enlarged vitw, showing how the arti- 
ficially^produced Section cuts across the structure of the 
wOocl We can hardly doubt that we have here portions 
of n piece of the rude basket-work, the construction of 
it^rhich h among the earhest practised of the arts of 
»ivi^ pebptes. 

regard to the mode of occurrence of the Wetrikon 
iignite deposit^ in which these singular remains were 
found, two woodcuts, which we transfer from Dr. Heer^s 
' book, will suffice to make the matter perfi ctly clear. The 
first is an ideal section across the Valley of Utrnach, 
which shows the lignites in question (^) resting on up- 
turned Miocene strata (^) and covered by beds of pebbles 
(r) and erratic blocks (^/). PVom this section it appears 
that a vast amount of denudation has taken place since 
the formation of the beds of lignite and their being 
covered up by deposits showing signs of glacial origin, 
for the outcrop of the li#»nite$ occurs at a height of 100 
yards above the bottom of the valley. The second section 
shows the nature of the stratified maleriids, sand, ioam, 
and pebble-beds (<r, /f, /^/^) with which the lignites (^, <?) 
are interstratified and covered — a number of erratic blocks 
(A), evidently derived from the Alps, surmoimting the 
ixhole mass. 

That these lignites of Wetzikon with their relics of human 
workmanship are of great antiquity there is the plainest 
proof; that they are, however, of more recent date than 
the principal, mass of the glacially- derived materials 
occurrihg in the great Swiss valley is rendered clear by 
^eir nndoubtf^d superposition to these deposits, which is 
aeofi at a Timber of different points ; but that moraine 
tnatter and erratic blocks have been deposited 
them, either by glaciers or icebergs, there seems to be no 
room doubting. We would venture to suggest, in 
conclusion, however, that the greatest possible caution 
ought to be exercised in attempting to correlate these 
Alpine deposits with the glacial beds of our own country* 

}■ W. J. 


tloBS «^^$pet:tive1]r roc^ ,8, md fo ; Jta IIr 

10^ 84t;n«i 66 ; in the bushwoman i(ia^ 77, «yn;8,63, Tte 
bread th of the gorilla’s bndn hen is notxl:de, . W ,jii co%r 
nection this it may be pointed out tW; we ^w- 
^tnah lia, as ifreat a nlattve breadth of %ada, ai U»e 
European, m whom the numbers an locy 77, and 69^: 





XJppcr view ot tlie Iwain of the Gonlla. r. Sttlews praj-eentral ; ii, FW 
fture of Rolando ; lU. lntra>|;Kuri«t«J sulcns : d.o. External perpondtcolar 
fi&»ure. 


that the great and more valuable contrast is to be found 
in the depth ; in the case of the orang{from Dn Rolleston*s 
paper) it would seem that it must be too low, probably 
from the flattening that follows removal of the brain from 
its natural cavity. 

Hence conclusions drawn from the shape of the brain 


r//£ BRAIN OF rm gorilla 

rpHE anatemy of the brain of the gorilla has been 
^ hitherto absolutely unknown. Erom the valuable 
photographs published by Dr. Bolau in his recent memoir 
on the anatomy of the gorilla, which was referred to in 
last week’s issue of this jotirnal (p. 127), I tim enabled 
to give a brief account of its external anatomy, to re- 
produce the illustmtioAS of its form, and to compare it 
with the brain of man and the oiber anthropomorpha. 
There arc three views of the brain, the upper, the outer, 
and the inner surfaces, figures of which are here given, 
and a careful description of the sulci, by Dr. Ad. Panscb, 
ts appended. 

when seen from above the brain presents a broad ovoid 
figure, the greatest transverse diameter opposite thesupra- 
margihat convolutions, and very nearly two-tbirds of its 
Wpgth from the anterior extremity ; the frontal lobes are 
, broad, and show a remarkable approximation to the square 
fiSrin of the human brain. In the lateral view it has 
mpiderate depth, the arching of the upper surface is but 
ftliglrtg and the highest point would seem to be about mid^ 
way betXi^ecn the centre of its length and the 'broadest 
part . The dimensions are given, length » 100 mm*, 
breadth >^ 67 mm-, and the depth «*7omm. ; but the 
last ccHaihly int)u4«s the cerebellum, for which an allow- 
ance of mpy very properly be made, which will 

‘ yednee the' dep'th, Jfi# ' In the' , the "fhree proper- 



Ottter surface pi the l>r«n of ibe OoMlla. i. n. as befpre, ,w. 

■pAifUal frtsvre j /.x. Sylvian ll&&ure, posteripr A»t 

branch of the same. 


itself are fiwt this verj^ circumstance liable tp 
for this pui^ppse easts of the interior of the ctahi^m 
the only irdl^bie guides, keferrlng to those ih 
terian Musbum, that of the gorilla giep^paipa .with 
is seen to^be -i^.ataeterised by mii^ hf m 

the verWx^'ihd harrba^d frontal j 
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I0 tlielatt^sr the Irontri M>ef iixt.tmre com- 
t>rei#e4 gwinsf a pointed form to the frontal extremity, 
«tid tie occipital lotHJS ere larger nnd more rounded, so 
that the figure Is pear-shaped rather th^ ovoid ; but the 

irault is decidedly mom loity and better archca ; mso the 

orbital coneavity'is less mafked in the orang, so that any 
dtficiettcy in the lateral development of the trontal lobes 
might veiyisell be >compenssted by their downward ex- 
tension, The chbnpan*<Jn and gorilla, however, exhibit a 
vw great resemblance in shape and proportions, though 
the former has somewhat more compressed frontal lobes, 
a grearer.development of the occipital region, and appa- 
rently greater width, so that the cast looks more globular 
than that of the gorilla. 

The ccdlosum is of good length, hut rather thin ; 

its proportion, taking the length of the brain as loo, is 
4r, and its average thickness appears about one-lwelfth 
of that ; in the chimpanzee the length is 39 and the 
thickness one-elevtnth ; in theorang, 44; and in man, 
40 ; thickness, one- thirteciitb. 

The convolutions are strongly marked ; in a general 
view they arc slightly more subdivided than in the chim- 
panzee, but in complexity and asymmetry the orang ex- 
ceeds the gorilla to about the same extent. 

Outer Surface of the Hemisphere , — The posterior 
branch of the Sylvian fissure extends upwards and ends 
in the usual bifurcation, nearly at the junction of the 
middle and posterior thirds of the hemisphere, and almost 
half of the height from the lower margin ; judged by this, 
the fissure is more oblique than in man, less so than in 
either orang or chimpanzee. The short anterior limb is 
very faintly marked in front of the insula, but its ending 
is distinct, bifurcated, on the outer side of the frontal lobe. 
The insula has its fore part uncovered in the bottom of 
the fissure. The external parieto-occipital fissure travels 
over the outer surface to within a very short distance of 
the lower margin of the hemisphere ; its hinder margin, 
prolonged forwards, gives rise to a convex operculum in 
about its lower two-thirds, very much resembling that of 
the chimpanzee, although somewhat more sinuous. The 
fissure of Rolando is very oblique, the lower end is re- 
markably forward, being actually in front of the tip of the 
temporo-sphenoidal lobe (probably part of this is due to 
the position of the brain), and the upper end reaches the 
longitudinal fissure behind the centre of the hemisphere ; 
the angle formed by the two fissures is very little more 
t»i' than a right-angle, 95^ 

The length of the hemisphere being iocs the distances 
in a horizontal line from the anterior extremity to the 
upper end of the fissure of Rolando, the extreme 
length of frontal lobe, being a, thence to the parieto- 
occipital fissbre, length of parietal lobe, and from that 
to the hinder extremity, occipital lobe, c, we get— 


h. 

Gorilla sj 29 ... 14 

Chimpanzee ... 49 ... aS ... 23 

Orang 5a ... a; ... 21 

Buahwoman ... 65 ... 17*5 ... 17*5 

European ... 57 ... as ... 30 


The length of the frontal and the smallness of the 
occipital lobes n re especially noteworthy, 

convolutions of the frontal lobe present their 
typicid. arrangement : the ascending frontal is very 
imtple, following in easy curves the fissure of Rolando, 
and marked only by one slight indentation opposite the 
^pmior frontal sulcus ; it is bounded in front for the 
lower half by the pnn-central sulcus (Ecker) from which 
|iie distinct and strongly^beht inferior frontal sulcus runs 
the % of the lobe. The superior frontal 
Wda"l :hi$ its charaemrist^^ of the T 

Way yisiJsefi 'Vertically 'in frotit of the upper half of the 

second limb sent forwards 
twO^ihirds of the distance to.the 


anterfor extremity between the upper and middle frontal 
convolutions. Of the three horizontal gyri, the upper 
springs by a narrow root from the ascending frontal close 
to the margin, and .shows plainly the ifidications of the 
longitudinal division into two ; the middle is much nat- 
fower, connected to the ascending by a pedicle between 
the prse-central and superior frontal sulci ; and the inferior 
frontal is well developed, arching over the anterior Jimb 
of the Sylvian fissure, and considerably folded. Com** 
pared with the chimpanzee, the upper is narrow, the middle 
and lower larger and more subdivided. The orang 
throughout the whole lobe exhibits a greater richness of 
convolution. 

The convolutions of the parietal lobe are very de- 
finitely and strictly marked off, and at the sametime they 
are decidedly the most developed of the whole brain, far 
exceeding the chimpanzee, and not inferior to the orang. 
The intra-parietaJ sulcus, springing from the Sylvian 
fissure near its hinder end, runs forwards and then up- 
wards, round the front of the supra-marginal lobule, 
parallel to the fissure of Rolando, as far as the centre of 
that, when it turns backwards at an obtuse angle, con- 
tinues, approaching slightly the longitudinal fissure, and 
debouches into the external parieto-orjcipital fissure ; from 
the angle which it forms, the customary prolongation,, 
giving ofi two or three smaller branches, is Sent upwards 
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Inner surface of the brain of the Gorilla. intenml parloto-occwM 
fissure j /.c. Calcarine fiaeiire ; Atfse. CaUoso-narxiwd Mvre. 


in continuation of the ascending portion', and dividing the 
ascending parietal convolution from the parietal lobule 
almost completely j the interruption to this fissure about 
its bend which is seen so often in human brains I have 
observed only in the orang. The ascending parietal 
convolution is much more developed than the ascending 
frontal, and it presents a marked indication of a longitu- 
dinal fission ; the lower end has the usual triangular ex- 
, pension split into two (superior marginal convolution of 
Gratiolet). The parietal lobule is lar^ and divided into 
an outer and an inner portion, the latter showing further 
subdivisions, in this condition approaching more to the 
human brain than either orang or chimpanzee The 
supra-marginal lobule is more developed than in cither 
chimpanzee or orang, and divided into three portions 
by a triradiatc sulcus, but its proportion and the 
amplitude of its gyri are much inferior to the hum«n 
brain. The angular convolution springs from the upper 
end of the supra-marginal lobule by a narrow bent piece ; 
the descending branch here differs from the chimpanzee 
and orang in being cut off from the middle tempbro- 
Sphenoidal convolution and running backwards into the 
middle occipital convolution, constituting the anterior 
boundary of the external parieto-occipital fissuie, ' 
The occipital obe is by no means richly convoluted, 



tte ihrt^ g>ri are marked off, the upper Wipg broad and 
ttie lower narrow. 

The temporo^spbenoidal lobe presents nothing remarkr 
able; the parallel conunuous and simple, run» 

ning «p behind into the angular convoluuon, where it is 
dbfi, one branch extending downwards prirallel to the 
lower part of the external paiieio-occipital fissure, and 
cutting off the middle temporo-sphenoidal gyrus from the 
descending ramus of the angular and the second annec- 
tent convolutions. The upper convolution is simple, the 
ndddle is broader and more folded, the inferior is sepa- 
rated by a well-marked sulcus from the middle. j 

Thei aist external annectent gyrus is seen iaauing from ! 
under cover of the operculum, and passing foiwards and 
inwards to the parietal lobule ; this is an approach to the 
urang, in which the gyrus is normally superficial, and an 
advance on the chimpansec, in which it occurs only at 
liines. The second does not appear at all ; the third is 
to be recognised nearer the lower margin of the hemi- 
sphere and below the lower end of the external parieto* 
occipital fissure, but the extension of thi parallel fissure 
separates it superficially from the middle irmporo sphc- { 
noidai convolution ; below this the small fourth appears, j 
uniting the lower occipital and third tern poro- sphenoidal 
convolutions. 

Surface if the The calloso-mar- 

ginal fissure pursues its usual course and turns upwards 
op|>osite the hinder cud of the corpus callosum, sending 
a branch backw*ards between the convolution and the 
quadrate lobule; it is interrupted opposite the anterior 
extremity of the corpus callosum by a small gyrus, a very 
frequent condition in human brains ; from it a few small 
mdentatfons pass up into the marginal convolution. The 
, callosal convolution is simple : at the fore pan there is a 
hint of the longitudinal division which obtains here soine- 
tiidcs in man, and it is more broken up when it passes 
under and is joined by the quadrilateral lobule* The 
marginal convolution is larger and more divided, but both 
of ttiese are simpler than in the orang. The quadrate lobule 
is divided into about four small g>ri, and is rnuch larger 
IQ the orang, where the calloso-marginal fissure 
opems into the surface very near th<y>arieto*occipita], and , 
the lobule is almost obliterated. The internal parieto- 
occipital fissure does not join the calcarine below, so 
a distinct inferior internal annectent convolution 
is present, and at the upper end the upper internal 
annectent convolution can be seen coming out of the 
fissure and joining the upper posterior angle of the | 
quadrate lobule. Ihe calcarine fissure is usual, so also is 
tjbe &SUTC of the hippocampus. The occipital lobule is 
divided into three gyri transversely by two furrows run- 
the upper from the parieto^oecipital, and the lower 
from the calcarine fissures nearly across ; this is in marked 
contrast with the arrangement of the human brain where 
the %yri run from apex to base, being subject, how- 
ever. to great variety* The gyri on the under surface 
of tho occipital and twporo-sphenoidal lobes cannot 

^l^hTtesemblance between this brain and the chimpan- 
see'h is striking both in Us shape and the arrangement of 
ihe convolutions, so much so that Gratiolet^s descrijptioa 
4if the latter would serve also for many parts of the 
goriUa^s brain. The chief points of difiercncc between 
two are mainly in favour of the gorilla, the greater 
and brawith of the frontal lobe, a greater develop- 
SttbSt df the middle and lower frontal and of the pmktm 
especially of the supra-marginal lobule ^ 
ilite appeaiattcse of the first external annectent ^rus* Off 
fim OI& hand the chimpanzee appears to have sjpme 
in the important potn t of greater vertical 
^ the comparison seems to indicate a 

lopm^t of tl^ type of brain and to give it a 

, ... 

pmtfriiter it approaches the orahib 


partial appearance of tfie annectent Convolution, but ittO 
differimces in shape, the more perfect dperoulym, tbo 
itsset Complication of toe frontat atKl; occipitirii Convo^ 
lutions and the greater syni'metry far ba'tweif h the 
blattces and denote its proper posttion as the chliiv 
pansee, although somewhat nearer the otapg thttn;thju. 

Gratiolei pi iced the gorilla with ihe baboons by refiiop. 
of its elliptical form and the supposed want of develop-* 
ment of the frontal and great excess of the occipital iob^; 
but we sec now that of all the antbroporaorpha the 
is characterised by the most extensive frontal Jbte and 
smillesi occipital ; in addition to which the richness ©f 
the convolutions and the breadth of the frontal fejg^n 
also separate it farther from the baboons than the chim** 
panzee, 

U is certainly open to great doubt whether this diminu- 
tion of the occipital lobe is at all an ascensive step in the 
cerebral conformation, in fact, the Comparison of the 
respective proportions in the bushwoman and the Euro- 
pean points distinctly in the opposite direction ; and it is 
to be noticed that the great relative length of the frontal 
lobe is entirtly due to this dwarfing of the occipital, for 
the proportion of the frontal to the parietal is no greater 
in the gorilla than in the others ; and the highest type is 
to be sought rather in the co-ordinate development of all 
the lobes and not in the predominance of any one ; 80 
that regarded by this standard the gofiUa's bram shows 
one marked feature of inferiority. 

It should be remarked that Dr. Pan«iCh, -whose judg^ 
ment mu»i carry great weight, is disposed to regard the 
diver,iences from the chimpanzee as sufficient to establish 
a distinct type of brain In the gorilla. 

In the comparisons above instituted, the brain of the 
bushwoman so carefully and elaborately described by 
Mr. Marshall in the Philosophical Transactions for 1864, 
that of the chimpanzee described with photographs by the 
same author in the Natural History Jieview for 1861, and 
that of the orang in the same journal by Prof, Rotlesion 
have been taken as standards, supplemented by reference 
to the specimens in the Hunterian Museum. 

G. D, 


MUSEUM SPECIMENS FOR TEACHINO 
PURPOSES^ 

! T is now gcncraHy admitted that a thorongh and practically 
^ useful knowledge of the form and other properties of naiuml 
)odics esn only be acquit ed by an cxamiiaiion of such bodies 
.hemsclvcs. The difference between koo^ittg a thing by de- 
scription only and knowing it from personal acquainiutce utud 

icarccly be insisted on. ... . 

All teaching, therefore, of the physical t>roperli»S, especially 
Lhe form, texture, colour, and reUiion to one another of the 
component parts of any natural object, whtriher oraattised w 
Inorganic, Should be illustrated by reference to ihe object itself, 
lhe more completely the student is enabled to txamiue u, the 
more thorough will his knowledge Of it he. 

In the Department of Biology, which is that to Which my 
remarks must now be limited, Vvry much valuable ana practical 
laachm^ can certainly be given wjUiout the possesdoh ©t a 
ismseum or a single permanent preparation. I’lic comipouei sndi 
easily accetsible animals and plants furnish maxrials Idr stmfy 
and demonstration, which, when done 

and replaced as occasion requires But it is often oeswAW# »o 
preserve s|>ecim«tts for a considerable rime ^ 
either on account of their intrinsic rarity, enusinf d^^lties In 
pto^ttring them when needed, or on acoptmt m the labwr and 
skill wh£h may have been expetided pfOpet di»|d^^ 

and which it is not desirable to have 
Hence the nteesshy for mnienm* 
in connection with all ci.ahjytwanfr to 





kiad of i^eurn all my life, at all eventa since I wa« nine years of birds oft^ introduced into pictures by some of oar most 
old I do not speak without some eapsrience. As the time at accomplished artists, I could point out in the present Royal 
mv'disposal wifi be I nothing of the prcpara- Academy exhibition several examples of birds introduced into 

tionand nresetvation of specimens intended for microscopical landscapes, and therefore evidently intended to be representadons 
invcstiffat'mn and demonstration, as that is a special branch of of living and mo^ng creatures, carefully copied from miser^le 
tbesuweet on which there are numerous excellent treatises, and specimens of “stuffing of the lowest order. The fact is that 
which is consider^ in other lectures of the present course, I taxidermy is an art, resembling that of the painter, or rather the 
shall therefore coniine myself to objects visible to the unassisted sculptor ; it requires natural genius as well as great cultivation* 
eye and mainly to those derived from the animal kingdom, as One of the obstacles to its improvement seems to be that few 
having come most fully within the scope of my own experience. people have knowledge enough of the subject to judge of the exe- 

Whether it has arisen from a mistaken impression that museum cution of the taxidermist as they do of the painter or sculptor, 
specimens are scarcely legitimate objects for this exhibition, or And yet to curators of natural history museums this know** 
whether from the too general neglect on the part of those in ledge should be indispensable. But then they must give up 
charge of collections, of expenditure of labour, ingenuity, skill, the conventional low standard of payment for “ bird stuffing ” 
and taste, in effecting improvements in arranging, displaying, and which now prevails. The artist should be able to devote far 
preserving the objects under their care, this department of the more time to the manipulation of each subject tlian at present, 
Exhibition is, on the whole, not very satisfactorily represented, and, moreover, be able to compensate himself for the time he 
and, compared with some others, puts in rather an insignificant must spend in the study ofr the anatomy of the dead, and of 
appearance. And yet properly preserved and displayed speci- the form, attitudes, and manners of the living. I have often 
mem are essentially ** scientific apparatus ; the preparing of thought that if a Landseer or a Wolf could have devoted himself 
such specimens is a most valuable aid to the cultivation of to taxidermy, what glorious specimens we should have, and how 
biology* and it is to be regretted that such an opportunity as different then would be the effect of a visit to the “bird gallery** 
that now presented of comparing the merits of different pro* of one of our great museums to that which it now produces, 
cesses and of different materials used in the art, has not been How much of nature would then be learned while admiring the 
more fully taken advantage of. art ! And why should this not be? Simply because no one, at 

In considering the subject of museum specimens, it will be least no one in charge of a public museum, thinks of paying for 
convenient to treat, first, of the methods of preservation in a a stuffed bird more than some ridiculously inadequate aum* 
dry stale, afterwards of the methods of preserving animals or It may be said that our natural history museums have not funds 
parts of animals in some kind of fluid, and lastly, to speak of (or such a purpose. If so it is of course a subject to be regretted, 
the reproduction, by means of casts and models, of such objects as and ought to be remedied ; but it is not exact ly the case. A few 
cannot be conveniently preserved in other ways. really good specunens are far better than an infinity of bad ones. 

The first method is applicable only to certain parts or tissues Ixjt the same amount of money, judiciously laid out on skill 
of the animal body ; either those like the bones of vertebrates, and labour, now expended on a hundred specimens be con- 
shells of molluscs, chitinous integuments of articulata, dec., centrated on ten, and a far more valuable and instructive 
which are in their natural condition so hard and dry, that they museum will be produced. The remaining specimens for com- 
undergo no material change when completely deprived of all pleting the series for advanced students of the subject, should be 
the water contained in their substance, or those like skins, kept as skins in drawers, in which state they are in every respect 
hollow viscera, ^c,, which may be kept in shape until they arc preferable to badly-stuffed specimens. They can be handled or 
dry, by filling them with some stuffing material, or distending examined without damage, and they do not mislead or disgust 
them with air. Attempts have frequently been made to preserve Next to the skin, the part of vertebrate animals most corn- 
soft and fleshy tissues, as the muscles, in a dry state, but by all the moniy preserved is the skeleton, the bones behig, in fact, the 
processes hitherto adopted they eventually lose so much of their most imperishable and easily preserved of all the tissues. The 
lonn and substance as to be of little value as representations of facilities, therefore for the study of osteology are very great, 
actual and natural objects. Such parts of the body, and tlie and it has especial importance in comparison with that of any 
whole of the soft-bodied invertebrates, can only be successfully other system, inasmuch as large numbers of animals, all in fact 
preserved in a fluid medium. of those not at present existing on the earth, can be known to us 

Tile bes*i known and most generally practised method of pre- by little else than the form of their bones, 
servfttion in a dry state is that intended to give an exact idea of These remarks, however, only apply to the skdeton in its 
the whole animal when living, by means of its skin, and the state, when the bone-tissue is so strongly impregnated with 

various tegumentary appendages, as fur, feathers, scales, horns, salts of lime, as to resemble, in its properties, rather a mineral 
&c., attached to it, removed from the body, and then mounted than an animal substance. Many of the most important problems 
by means of internal supports and paddings, or “stuffed,” as it of anatomy relating to the skeleton, either the adult skeleton of 
is familiarly called. The art of preserving animals in this man- the lower vertebrates, or the developing skeleton of higher forms, 
ner iS called ** taxidermy.*’ Although an art of really great can only be worked out on fresh specimens or wet preparations, 
importance ior the study ol natural history, and one essential, The ossified l>ones, wdiich alone constitute what is ix>pularly called 
, in fact, to its proper diffusion among the masses, it is almost the skeleton, can be studied best from dried specimens. 
unreprcsente4 in the present collection, the only exceptions being An osteological collection for teaching purposes should contain 
among the “ Af>pttriims for Instraction in Physical Science, con- a certain number of mounted skeletons o( the most characteristic 
tnbuted; by the Committee ut the Pedagogical Museum of types of vertebrate animals; «>., skeletons with all the bones 
Russta. The exampl^ sent by this committee, though ex- joined together in their natural relations, placed in sudi an 
tremely interesting as illustrations of an admirable system of attitude as the animal ordinarily assumes when alive, 
practical school teacliing, and quite equal to the average level In this way the student acquires a general idea of tlie con- 
seen in most public museums, are of no especial merit as works struction of the framework of the body, the proportions and rela- 
of art, or ^ showing Improvement over the ordinary methods, tive positions of the various parts. But in such skeletons much 
Tliat this level should lie so low is extremely to be regretted ; that Is important to know is inacessihle to examination. One 
but as kmg as curators of museums are contented to fill their bone more or less overlies and hides another, and the articular 
cases with wretched and repulsive caricatures of mammals ends, or those parts that come in contact with each other at the 
and birds, out of all natural proportion, shrunken here and joints, are entirely concealed. Although general comparisons of 
bloated there/ and in impossible attitudes, it will be difficult to form and proportion can be made with other skeletons, de- 
get it raised. There may be seen occasionally, especially in con- tailed comparisons of bone with bone are impossible. This 
tmental museums and in private collection;*, where amateurs of applies more especially to skeletons articulated upon the plan 
taste and good knowledge of natural history have devoted almost universally adopted until the last few years, in which 
themselves to the subject, examples enough to show that an all the parts are immovably fixed to each other. It is to a 
animal can 1^ converted after death, by a proper application of large extent obviated by the method I shall refrr to preM%, > 
**“*f-^- into areal life-like representation of the original, ; but still, for the complete study of osteology, it is very aesfraole 
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It has been suggested to me on fhls oc^lon to pve a few j 
hints as to the class of objects best adapted for display in such 
and the best method of p^warvm:® tnem, specially 
illustrated by the specimens contributed to tne Loan U>U^tron, 
«ni!^men8 and a curator of some 


ive a few } perfect in form, proportions, and attitude, and almost, if not 


quHe as valuable for conveying information on these points Os 
the livii^ creature itself. 

The injurious effect of a low standard of perfection in one 
brunch of art upon another is curiously seen in the drawings 


NArmE 




tohAvie stt l^arts of »lcektoi!«, or 

MiiridUftl bowes, whioh ibAy be kept boxfe^ drawers^ ca«e«, 6 t 
in any way found to be most convenient Entire skeletons witb 
tbe bones sepmted oecnpy v^y little space in boxes* and the 
t ^ameteristie imrts fnkybe selected and mounted hi the 
w»y I shall |>resently Indicate. 

Bviayone in ehar^ of a biologtcal museum, however small, 
should be fntPiltar ’mth the mode of preparing skeletons, i 
o^y iildkaite the oti^ihea of the process, for in this, as in every 
other part of the work making anatomical preparations, a few 
practical lessons from a pcrsmi already an adept, and a little 
ej^rlehte and O^rvatidn will do more than any description. 
wly«tt the principles are, known, the details can be carried 
Ojll with Stt<m modifications and improvemehts for each indi- 
vidmloase, as the skill and ingenuity of the operator can 
%Vhh regard to museum specimens generally, the questum Is fre- 
qimntly asked how such or such a preparation h made, and an 
jmswerisexpectedinafcwwords, which will enable the questioner 
to do the same himself. This is much as if a novice who had 
hever handled a brush weie to ask an artist how he had painted 
his picture and expect that a few'- simple directions would put him 
oh a level with the master. Prtparation-making is an art which 
can only be acquired by labour and- perseverance, superadded to 
some natural qualiheations not possessed in an equal degree 
by all. 

To retuni to the bones, as in many respects the .simplest kind 
of prepamtion.Sw There is a popular notion that skeletons arc miide 
by putting animals into ant^hills. So 1 have been told over and 
over again ever sioce I was a child. I must, hov^•evc^, say that I 
hayenever actually seen, or even heard of a skeleton really made in 
this way, though ants, douhtles?*, esperialiyin h(;t coimirief;, will 
make short work ot the flesh of an animars body, leaving at 
leafet all the larger bones untouched. lJut we mu>t adopt some 
soibr and more universally applicable mellr d of proceeding. 
A^kOthcr common idta is that some “chemic*!” suktanceis 
;ep them in fur dissolving the soft parts, nndl am 
asked ** Wliat acid do you use for this ]mrpose ? when a 
little reflection would have shown that the l)uncs would be the 
flrirt parts to disappear under the influence of such a menstruum. 
*“ £>-^water— pure water, is the only tiling required in preparing 
nes and skeletons in the great majority of coses, and in the 
ptbper use of the water the art of macerating,” as it is called, 
dtiiefly cbhsists. 

This process is nothing more or Jess than placing bones in water 
ahd leaving them undisturbed until putrefaction of all the flesh 
and blood remaining on and arenmd tbtem ar<l within the hollows 
aud small cavities of their interior, lakes place, and these soft 
partt entirely lose their form and structure and become converted 
into liquids and gases mingled with the water or escaped from 
iU sutiace ; »o mat wheh the bones are removed and w'ell 
wa^ed, nothing remains but the comparatively indestructible 
true osseous tissue, which, when dried, is hard, clean, and with- 
out smell 

Maceration cottsis^ then, essentially in the destruction of the 
abft tiasueS by putrefaction, and certain circumstances are essential 
or favourable to the success of the process. In the fitiit place, 
^e wotcr should not be too abundant in proportion to the 
amount of matter to be destroyedL Then it should never 
be chdngcd or disturbed utnil the process is completed. The 
fithface should be exposed to the air, and the loss from evapora- 
tion supplied from tiibe to time. The temperature should be 
tthitfoem elevated. Cold checks the process; Peering 
arrests it altogether. If the heat is too great tiic bones arc often 
gireaiw and discoloured^ as when they are pr^ared by boiling. 
It is to the fact that^e process viwaes in rapidity according to so 
many circumstances that the chief practical difhcttlty, which is to 
know when it is completed, is due. If the bones am taken out 
too soon, unless th<^ are returned immediately to ^the same 
a check takes place in thdr preparation. To estimfi^te 
iis. necessary time is a matlor icqmred only by practice and 
le^ of tlie surrounding circumstances. Much wiii dc- 
upph ^thc she of the bones, small bones macertitit^ much 
ftpldJy thaflfi large Ones ,; also u;f)Ott their condition^ if 
thw ^aCerate far more quickly than if they have bech 
priieio^y j&ed (as is the case with skeletons seiit from abroad 
M k ^ ^ ^ 

be ijethoved, the water, mu^, be oarer 
of a hair, klvC, and alt the ^oond' flatter 
of the jar must be ctrefuiiy iM^chid 
fyom any of the inmiUer bones which might otherwiae be 


They are then removed to clean water, frequently clumged for 
dAys, well washed urith a brush if necessary* and dst& 
if bpmible, in the sun. 

The process of maceration is necessarily attended mih dis» 
agreeable smelb. As long as it continues the sdrhfeOeof the 
wat^ slowly emits gases ; but the worst is when the water is 
stirred up by pouring it off to remove the bones. Hedce it 
should be carried on in the open air, or what is far better, in a 
building isolated for the purptise, and in which the temperature 
may be kept uniform. WJien maceration ha^s to be conduclecl 
among dweliings, it is necessary to be very careful not to disturb 
the vessels, and to put some disinfectant, as chloride of timer 
into them the day tiefore the coni tuts are taken out. This witi 
obviate most of the usual disagreeable eflects, and if not used in 
too great a quantity, will not. cause any material dam'ige to the 
bones. But dtiloride of lime, when used too freely, is a dangerous 
agent; it destroys the gelatinous p)nk)it of the osseous tissue 
(which of course is hot removed in macemtiun) and leaves liiC 
bones white, chalky, and friable. After proper maceration no 
chemical bleaching is required. Expo.sure to .sunUght or alter- 
uate sun and rain for some tnonth$ is generally good, especially 
for large solid bones, though this may be carried too far, n% the 
intensely white, cracked, porous and fragile comtitiou of osseous 
fragments which have been lying Jong on moors or hilU&idcfi, 
shows. Biines are not naturally of a pure white colour, hut 
have a delicate yellowish t»r cre.imy tint hke that qf ivory. 

Sevez'ul substitutes for tlic process of maceration in water are 
occasionally adopted under special circuniiitancesi 

1. lioihng. This process has the advantage of rapidity, but 
is seldom res<.>ztcd to except, when abjiolutely necessary (as in the 
case of the cekln-ated skeleton of the “ Irish giant ” in the Hun- 
terian Museum), as the kitty ma ter in the medullary cavity is 
raeUed and pervades the whole osseous tissue, and gene 
leaves the bones discoloured and greasy, as may l)e seen ut i 

of thostft that have beni cooked for the table, 

2. Burning in the ground may be resorted to when there are 
no conveniences foi maccrariou, but it is even a slower process. 
The effect upon the bones is the s»ame, Imt they arc nearly always 
stained brown by the colouring mailer in the soil, .and the small 
ones are apt to get lost. 

3. It Jms lately occurred to me, following oUt a sugitestion ol 
Mr, Seymour Iladeidsinhis excellent letter.-, entitled “ Earth to 
Earth,” re’atmg to the best motle of dispositrg of the dead, to 
clean bones by burying them in a basket ol charcoAl, and though 
the experiments are not quite complete, they promise excellent 
results, especially as all the disagreeable odour of maceraliv/n is 
ejitirely ooviated, and the process may even be carried on in 
inhabited rooms without any inconvenience. 

(7h be imtmued,) 

OUR ASTRONOMICAL COLUMN 
A WiiW .Si AR IN CyaNUs. — On November 24, at 5h. 41m, 
r.M., the director of the Observalory at Athens, Prof. Schmidt, 
remarked a star of the third magnitude not far from ^ Cygni, 
which was not visible on November 20, the last clear evening 
previous. Its position from oKservations wdth the refractor 
found to be in R.A. 2ih, 36m. 50*5^., N.P.D. 47^ 40^34'' for 
the Ijegmiiing of the present year. At midnight Its ilgUt was 
more intense than tlial of 17 Pegas»i, which is rated a third mag* 
nitude by Argelander, and very yellow. 

Direct iiiliraation of this discovery was given by Prof. Schmidt 
to M. Levetrier, and the Paris Bulletin htUrmU^nal of De- 
cember 6 contains the few particulars concerning this Star which 
the generally unfavourable weather up to that date had perndttcd 
to be put upon record. M. Paul Henry estimated it of the fifth 
magnitude, so tlut as in the cases of the similar 
stars of and 1866, it would appear to have remained but a 
very short time at a maximuin. He considered the colour green- 
ish, almost bhte by comparison with Lalande 42>3<^4» far 
distant. M, Cornu ex^ined it on December 2 with a spec- 
troscope to the great equatorial, thoi^h only during 

a short the ^spectrum was chiefly formed 

and ftcmsequemlily proijeeded probably from a Yapowr or 

kseent gas* On the same evening, but under 

eqUa% birfii^urhWe, M, Catin made dmilitr ab»eih^tiW» with 
a spectroscope on the pdneh Foucault equatorial^ and j 
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mnOt. On Decamber s M. Owim ancca^ in 
se«!eittt tneasttres, though still much Interrupted by clo^; the 
BuUiim slates H a constatd k preseu«» de« trois hpes de 
ITiyarngine, C, F et A « 434 (^helte des longueur, donde) 5 
it me D, dn sodium, la raie b du magn&tem et deuic autrM 
^ = S 3 S et “ 5 « 3 - ^ pitwniew P«»lt coiucider avec la rate 

i474(&h<dle de Kirchboff) ou X » 532 observfe pendant les 
(icUpie* dan* 1* conronne soWre ; ce qni ferait peut-dtre penser 
qua la mie notde comme correspondent au wdiutn pourratt otre 
ceUede M&nent solwre eppeld hdlium.” 

Ttee is a slight coukslon about the declination of this star, 
which, according to the lithographed rsulUtin, M. Paul Henry 
made three minutes less than Prof. Schmidt, while the declina* 
tion, as nsdu^ by the latter to 1855*0, differs more than a 
minute from his declination for 1876 0, correctly carried back. 

The nearest catalc^ue star is one 9*2 m. « + 42°, No. 4,184, 
in the sixth volume of the Bonn Observations, Aa ~ -- 24*63., 
- 4 * 4' 3 ^ according to Prof. Schmidt Vs place. We find no 
star in tlie position of the new one, in the Durchmusterun^^ nor 
in Lalande, d’Agelet, Bode, Bessel, &c., nor Harding’s Atlas. 

The remarkable star of 1866 (TCoronic Borealis) descended to 
the limit of unaided vision in ten days from its discovery by Mr. 
J, Birmingham, of MilUirook, Tuam, on tbe night of May 12, 
when it appears to have become suddenly visible as a star of the 
second magnitude : it is now a little over the eleventh magnitude 
in Bessel’s scale extended. 

The similar object of 1848, detected by Mr. Hind on the 
morning of April 28, then of the sixth magnitude, and certainly 
less than the ninth on April 4 and 5, attained its maximum about 
May 7, and at that time was a little brighter than 20 Ophiuchi, 
rated a fifth magnitude by Argelander, The maximum briUiancy 
assigned to this star in Schonfeld’s last catalogue is one magni- 
tude too low. It continued visible without the telescope to the 
end of May, Last summer it was not over the thirteenth magni- 
tude. 

[By observationa at Mr. Bishop’s observatory, Twickenham, 
on the I 3 th inst., the position of the new star for 1876 o is 
in R»A. 2ih. 36m. 50*353. N.P.IX 47^43' 4" ; Prof. Schmidt’s 
dedinu^tlon is in error* Tlie st.ir was of the seventh magnitude 
and colourless ; the sky, however, very indifferent.] 

The Opposition OF Mars, 1877. — In addition to the stars 
observed by Best'd, which are mappetl on the Astronomer- 
Royal’s Chart in the Monthly A^otices of the Royal Astronomical 
Society, the folio vi'^g lie near the path of the planet at this 
oi>position : — 

1. An uncatalogued star of the ninth magnitude, the place of 
whidi for 1877 018 in R. A. 23h. 19m. 55*33., N.P.IX lor 21' 49'; 
the planet in conjunction with this star, August 25*292, G, M.T, 
S' 14” north. 

2. lalande, 455 t >4 7i>»ag* ; mean place, 1S77 0, inR.A. 

a3h. 8m. N.P.D. 102“ 14' o'’ ; the planet in conjunction 

with this star, September 5*224, 3' id' north. 

On September 6*41$ Mars wUl be in conjunction with, and 
ft' \ north of a tenth magnitude, the mean place of which is 
pn R*A. 23h. 7m. 46*48,, N.P.D. 102» 18' 6". 
j There is every reason to expect that this favourable opposition 
bf Mars will be very completely observed with the view to 
i^other determination of the solar parallax. 

' NOTES 

V Fbn the erection of a monument to Linnaeus 36,000 crowns 
^ve been received. The monument will be erected in Stock* 
l^ol^ and will be unvetled on January iq, 1878, the hundredth 
^niveniUry oTthc death of the great natuiilist. 

I of the Liebig monument in the new prome- 

ht will portly take place. Pupils friends, 


and admireh of Liebig are invited to be |^mnt <m the ^ 
occasion. 

M. t>E Lesseps presented to the Academy of Sctoces at Its 
last sitting, the final report of Capt. Roudaire, whp hes r^rnned 
from Tunis after having completed his survey of the Afeero- 
Tunisian depression. The project is now quite complete ated 
ready for execution . All the trigonometrical measurements have 
been taken, and the preliminary steps for making an inland sea 
have been considered. A commission, of which M. de Lesseps 
is a member, and will most probably be the referee, was ap* 
pointed by the President, Admiral Paris. The opposition 
offered by some influential members of the Academy is now con- 
sidered as bdng quite at an end. 

From the Tour du Monde we learn that an American company 
proposes to introduce fur seals from Alaska into Lake Superior. 

: The temperature of the lake is considered to be sufficiently cold 
* for the purpose, and the company hopes to obtain from Congress 
and the Canadian Parliament an Act protecting the creatures 
from slaughter for twenty years, after which time it is supposed 
that they will be suflicicntly acclimatised and numerous to form 
subjects of sport. 

News has been received from Gen. Nansauty, tlie adventurems 
observer who lias located himself near the top of the Pic du Midi 
for the purpose of taking meteorological observations during the 
winter. He and his companions have been made comfortable 
and secure, the only thing wanting being a telegraph to connect 
the Pic du Midi with Toulouse as Puy-dc-DOme has been with 
Clermont. This will very likely be the work of next year. Up 
to the end of last week the weather was very mild and almost no 
snow had been observed. 

At the Arctic meeting of the Geographical Society on Tuesday 
night, honoured by the presence of the Prince of Wales, Sir 
George Nares and the other officers of the Expedition met with a 
deserv*ecHy enthusiastic reception. Addresses were given by Sir 
George Nares and Captains Stephenson and Markham, in which 
details were given of the work of tlie Expedition. Sir G. Nares gave 
a clear account of the currents of the Atlantic and Pacific in their 
bearing on the condition of the ice in the Arctic regions. We may 
now consider the Polar basin, he stated, as a locked -up bay con- 
tinuing out of the narrowed North Atlantic Channel, with a warm 
stream of water constantly pouring into it between Spitzbergen 
and Norway, and a cold icy one as constantly running out between 
Spitzbergen and Greenland, and also through the verynarrow straits 
between Greenland and America ; the first conveying an enormous 
source of heat towards the north, the latter causing the intense cold 
of Canada and that on the east coast of Greenland and North 
America. In the Polar Sea, near the inflow of the warm water, 
we should naturally expect to meet the lightest ice aud an early 
season ; near the outlets the heaviest ice. And such is found to 
be the case. Heavy ice has been traced all the way from 
Behring Straits eastward to Bank’s Land, and from there, west 
of Prince Patrick Islaiid, to Ireland’s Eye, from which point it 
is lost ; for tbe sledging parties under Admirals Richards and 
Osboro, journeying along the north shores of the Parry 
Islands, found light ice. It is therefore concluded with cer- 
tainty that some protecting land exists to the northward. 
From the Alert's winter quarters the heavy Polar ice was traced 
by Aldrich for one- third of the distance towards Ireland’s Eye, 
leaving 400 miles still unknown ; to the eastward, Beaumont 
proved that it extends for 100 miles, leaving about 500 miles still 
unexplored between his farthest and the farthest of the Green- 
land Arctic Expedition under Koldewey. We have now 
a distinct knowledge of the nature of the ice in the Polar Sea, 
Whether that sea extends to the Pole or across the Pole, 
we chnnot, according to Sir George Nare^, be absolutely 
certain;, but by reasoning^ we may safely predict that a vtery 
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broad opening exists north of Capo CoJutabia» and Sir 

belieyes.timt it extends at a« faras the Pole, Daring 
\idntitsr tliere appoat^, >a a Wpa^t msM of ice in the Polctf 
the thiimer fWjfttpnjS of whi^h ate melted hy samnnet heat, 
leaving open lanoa or ppols of tfwter, giving sufficient scope for the 
brokenr'np ^permaaeitt .i<5e?mass to drive backwards and forwards 
acccad^ to the or current, its main Course being towards 
tbp c^nelaotf ontlct, by which a small portion escapes* By 
the ^d of September the increasing frost cements together 
tlm ffeppggjing taasses, and young ice forms on the open spaces 
to .about s^en feet thick* Thus the pack covering the l\>lar 
Sei is a collection of separate pieces of ice, movable among each 
other during the summer like the pebbles and boulders in a river 
bted^ tStch piCcC grinding against its neighbour as the whole body 
jbst}^ ite way along, slowly pressing forwards towards the out- 
let between Spitsbergen and Greenland, Sir George Nares 
fihdWed that by calculation an extremett small proportion of the 
J^Olar ice can escape by the various channels, and that much of 
what rethains ihay easily be at ICast lOo years old. Many other 
valuable observatioris were made on Polar questions by Sir 
George, and Captains Stephenson and Markham read interesting 
papers on ‘‘Arctic Winter Experiences*' and “Sledge Tra- 
veUing.” 

Da, PfeTEXMANW has sent US along letter on the English Arctic 
Expedition, which he has address to the President of the Geo- 
graphical Sodety. Dr. Petemtann says he has made himself 
acquainted with the history of every Arctic and Antarctic expe- 
dition that hm ever been undertaken, and it atq^eara to him 
“tlmre never was a more able and heroic expedilion than that of 
Capt, Nares. Capt, Nares's expedition may be said to have | 
aa!..j A were, a great portion, say one* third, of the Arctic j 

From Smith Sound to Behring S»rait, the 
of the PaluJOctystic Sea, onr knowledge is entirely due to British 
unterimse and perseverance.'* Petermann thinks Sir George 
l^ari^ has exploded the falljiury of the continuous navigability of 
the $mith Sound route, and that it required the greatest moral 
courage to return with results diametrically opposed to what was 
expccj|:ed. He thinks that had he been able to stay another 
winter and. gone round to East Greenland^ he would also 
have ‘‘finished” the Pole. Petermann thinks it has been 
a triumph of seamaaship tliat the commander has been 
flJde to bring back the two ships safe and sound, and 
that if our “enlightened and liberal Government remains true to 
ihe/l^nghsh wgy of doing things, in a complete way, and not 
by halfrinm it is to be hoped that these vessels will once 
Iporu be sent out by a more promising route. ” He then refers to 
the route* to the pole, advocating the Novaya Ztmlya and 
the EuiJt Greenland raatcf. He believes there is a great open 
sea all along Northent .Siberh^ and states that Prof. Nor- 
deapt^jold intends in ifiyS to sail tight across from Norway to 
^tiring Strait Petermann believes that a high latitude could 
easily be obtained along the west coast of Frana-Josef Land, and 
maintains that no fBoper attempt has been made since Parry's 
journey in tfizy to puslt north iwjyond Spftrbeigeo. But of all 
the routes lhat by East Greenland is the one which he advocates 
most strongly. He maintains tltat throughout the .•mm met the 
SWt Greenland c(>a»t is almost free of. ice» and even in winter 
tluiuy is a strong outward drift, He firmly , believea that an ex- 
like that which has just, returned, would have, no/dfF^ 
in sailing direct north, crossing the prde, and, coming out at 
These views are based on the ob»e wtipns bf 
r captain, David Gray, and on the known drift of the i 
The wefiftstaidished current by the Smith 
much ict* but mucli more of the 

ieespust the wkk, opening .between .East Qj^land 
apd ;i!fie'k»4rift mun le^^e m open 4^ace behind#' 

, apd there is ttoefolte reason to believe that in the Polar 


te^oM Will be found an open aea... pek^ahu iii 
Sk G. Narcs, with the and coukl /fihf 

to the pole by this route, prolkbly jn cue season. i|e thblS k 
possible, moreover, that East GfCenland aud Frans-|osef t-aud 
may approach each other towards the pole, and still m^tains 
the prolongation of Greenland across to Behring iSitralt, in, hpw* 
ever, it appears to us, a somewhat modified and less oiji^cAr 
able form. He considers the central t^giqu to be divide into 
two nearly equal areas of land or islands, the one extending froiA 
the shore of East Greenland in about 20^ W. lo^. over Baffin's 
Bay, PaiTy lUand, and Point Buirow, Behring Strait, and Cape 
Yakan, In about 176^ E, long. ; the other half thence all along 
the Siberian Coast, over Franz- Josef Land, Spitsbergen, to East 
Greenland. These two regions are in all respects distinct. In the 
two former, or western, the land prevails, in the latter, sea* “ It 
it not at all unlikely,” Iktermann stales, “that Eskimos will yet 
be found right under the North Pole.” A Swedish and aDutcti 
expedition have, he assures us, been decided on. He has no 
hope of anything being done, meantime, to carry out Wcy- 
precht's scheme. The mas.s of data collected by various expedi- 
tions has not yet been half worked out He still maintains ; **lt 
might be done, and England ought to do it,”'' We have en- 
deavoured to give the drift of Or, Peterma nn‘s letter, without 
comment. 

1 )k. PJK'rKUMANr^ has sent us Nos. of his valuable 

scries of papers, “Geographic und Erfonschung der Tolar 
Regionen.” In these he discusses the results of Nordenskjold’s 
recent expedition, of the Siberian expedition of Finsch, Brehm, 
and Z\d, aitd those of the English expedition. As prefatory to 
an abstract of Narcs’s repot t, lie describes and discusses some of 
the observations of previous expeditions, all tending to show the 
impracticabilily of the Smith Sound route, and the probability 
of an open Tolar Sea. I'he p.ipcrs are accompanied by three 
maps illustrating the observations and theories referred to, and 
whatever may be thought of the latter, are a valuable contribu- 
tion to the polar question. 

M, W. D» FowvrELiJE writes to us protesting Ujgftiqti smf 
scheme of Arctic exploration by means of balloons in the pm* 
sent state of the aeronautical art* No such scheme is practic^le 
without some certain means of directing a balloon and instiring 
its progress in any direction independently of air-curretits } and 
as no method of steering and propulsion lias yet been invented 
that merits consideration, discussion of the subject on existing 
bases is totally unscientific. 

Tint German Arctic Exploration Society has reteived a tele- 
gram from the Ob Kxpediti<m dated JcuisseUk, the 5th ihstauti 
announcing tliat Captain Wiggins has found a good harboiit in 
the Podarala Bay, where he remained several Weeks ; be also 
discovered a large island north of the mouth of the Ob, and a 
new land route to the Jenissei. He fCund the water way up the 
jenissei to Nurjaha good. 

About two years ago the Registrar* General dkeontinutd the 
practice of sending, free of clrarge, to the Loudon Medical 
Officers of Health, cojjtes Of ibc returns of deaths made by the 
local registrars. Among tlie three vestries thai aiiU protest 
against this change for what Is public projierty, is that of $t* 
George's, Hanover Square. Fur the bit two years, thercfort^ 
the Medical Officer of Hvalth for St. George's, Dr, Corfield, 
bCfen withimt the e returns fot bis dixtrict^ 
in te fCttrih ahiiual report, i«au«d. It 
the year, according to the l^gistmr-Generai'a 0*^^^ 

ninety-three deaths from 

six, ' to the ,san,kafTdt>i^ectot...:.'^'V^e 

ataresy “of 

seven deaths beewed, or what precautiotis 
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<rfthe bSfB»e»»>*of ******® 

Thi* .hows, I think, qaitt «le*fly* ««t « ^ necttiMy that 
Ih tiOttw way or ano&er I dfeoaM be latppWed with the ntortality 
return., aj«l espadany wWi AsUilh tha deaths from farectious 
As regards the cases which do not prove iatai, there 
.s at ptes««it pfiicial way of obtaining information about them/' 

Dr. CorSi^d has stato<i so dearly the ill effects of the present 
trrahg^^ettt as to show that there is evi< 3 t!htly urgent need for an 
Iteration* 

At the Hamburg meeting of the German Naturalists^ Vror. 
^Tirchaw gave an address on the present position ot anthropology* 
ttt introducing his subject he pointed out that anthropology, 
dthough one of the youngest of the sciences, already occupies as 
idvanc^l a position as many of the older branches of study ; and 
lIso tliat the races possessed of least ability are also those lowest in 
he scale of culture. To judge at the capacity for culture from the 
signs of it which exist is only admissible in the case of people who 
xre surrounded by great intellectual activity, but not in the case of 
mtirdy isolated people. Thus the Australian Papuas by no 
ncaus stand so low as has hitherto been believed. On this fact 
Virchow founds an important doctrine, which opposes the idea 
hat such people must necessarily fade away when they come into 
:ontact with civilisation. Virchow thinks that the extinction of 
iuch races is rather to be ascrU)cd to the barbarousness of Kuro- 
peans and to the incapacity of the latter to educate the former. 
There is yet no evidence that uncivilised races must become 
jxtinct, which indeed is contradicted by the history of Eurov 
peans themselves. If the civilised people of the present day 
i>e considered as the product of a higher development, we 
:annot regard the possibility of such a development as a cause 
>f the extinction of such people as are now on the same plat- 
form of Culture which we ourselves once occupied. In relation to 
.his Virchow spoke 0*^ the value of a systematic observation, of 
:ollecliotis of skulls weapons, clothing, also of evidences of intel- 
■ectual activity, religious ideas, language. See,, and urged the 
mportattt services that might be rendered in this respect by 
japtains both in the navy and in the merchant service. No time 
.8 to be lost ; every day is of value, since many ol the lower 
races arc rapidly becoming extinct. Virchow show'cd the utility 
>f such observations by reference to the German people*s, of 
whose anthropology we as yet know almost nothing, Osteo* 
logical remains, to be of any scientific value, should be seen in 
the place where they are found. Virchow spoke of the value 
>f the statistics recently taken as to the colour of the hair, eyes, 
md skin of German children, to which we have already referred. 

The Siberian explorers, Brehm and Finseb, have arrived at 
St. Petersburg, after a most successful journey. 

Tee following extracts of a letter from Dr. Miklucho 
Maclay, dated July 3, Maclay Coast (New Guinea), appear in 
the November 28;-— landed on June 28; the 

mtives received me in a very friendly way, and were not at all 
astonished to see me amongst them again ; they said they had 
l>ecn long awaiting my arrival, as 1 had smd when leaving 
:hem X would soon return. Since the departure of the Immmd 
n December, 1872, no ship had visited the shore. Three or 
bur months after that time there was an earthquake on the 
»laud, Whidi destroyed many villages in the highlands. Talking 
dth my Old ftoquaintances, I vras astonished to hear how many 
they Jmd retained since my first stay; theypro- 
(he Words perfectlyj,>nd have introduced them in com* 
Xluhdreds of no^ves from the neighbouring settle- 
(lehts helped in bhHdmg mb a house, I have brought for the 
seed2 <5 useful plinia and of fruit-tj;ees, luid i 
^ a^eil as the Indian pom t left heteh* 

tno J$iia who timmnllled ^thhr letter, adds 


that Dr. Maclay was peifectly wdl on board the ship during the 
cruise and on his landing. 

Thk Omsk correspondent of the Irkutsk newspaper 
writes under date September 27, that M. Potanin's expedition 
in Mongolia (Nature, vol. xiv., p. 534) has been stopped by 
the Chinese authorities at Toolly, a short way beyond the 
Chinese frontier. Arriving at Toolty, the members of the ex* 
pedition expressed their wish to make a visit to the Governor of 
the place. Being told that he resided in a convent some miles 
from the tbwn, they proceeded thither, but on their arrival they 
were informed that the Governor was not at home, and that the 
visit must be made next morning. On going next morning to the 
convent they were met at the doors by a hostile crowd, whicli 
soon began to throw stones at them, seriously injuring two per- 
sons. The authorities then appeared and took the meinbers 01 
the cxjjedition into custody, but released them next day, an* 
nouncing that they could not answer Tor their safety if they 
insisted on proceeding further. 

Some very important geological discoveries have been made 
by Prof. Hartt and his assistants in Brazil. Working over again 
the region explored by Prof. Theodore B. Comstock in 1870, 
and by Messrs. Hartt and Derby in 1871, they have extended 
the Devonian down 1,000 feet below the beds discovered by 
Messra Smith and Comstock. The lower beds are Oriskany, 
with the characteristic North American fossils, as well as some 
others (seventy-five species in all) which have undoubted 
Devonian affinities. Carboniferous beds were also discovered to 
the northward, making a complete section from the base of the 
Devonian to recent beds in the lower Amazonian Valley. 

Prof. TyndAI-l has accepted the ^office^ of President of tlie 
Midland Institute for 1877. 

The professors of the new School of Anthropology established 
in Paris under the patronage of the Faculty of Medicine and the 
Municipal Council, intend to organise excursions. The first 
of these was made last Sunday to the St. Germains Museum of 
National Antiquities, of which M. Mortiilet is the sub-director. 
He explained to a large number of visitors the arrangement of 
the collections and the scientific value attached to the several 
curiosities which are exhibited. 

M. Leverrikr has organised meteorological warnings for St. 
Cloud, Clichy, Boulogne, and Levallaia Perret, and will gra- 
dually extend them to the suburban districts. He will give a 
lecture at Boulogne to the several delegates of Communes for the 
purpose of teaching them the use of the meteorological maps 
published daily^by 3 ie Observatory. 

On the 16th ot next month, at the scientific meeting of the 
Zoological Society, we are informed that Captain Feilden, Natu- 
ralist to the Arctic Kixpedition, will exhibit the birds obtained by 
him in the regions he has so recently traversed. 

At the last meeting of the French Geogmphical Society, it 
was intimated that M. Jules Trebeau had been sent to explore 
French Guiana, which although a part of the territory of a 
civilised nation is almost untrodden by explorers. H. Trebeau 
will proceed by the river Moroni, up to its source, with a party 
of three French and ten negroes, and will return bjr the Oyape^ 

I or Amazon, according to circumstances. 

*'Niphon and its Antiquities ” is the title of a pamphitet by 
Mr, W, C* Borlaae» in which rrom personal investigation during 
a stay of some weeks in Japan, /’and the study of the best works 
on the subject, the author^gives an interesting summary 01 w^at 
is khown of tlte ethnology, mythology, and religions pi the 
Ja^ese. pamphlet is published by Birendoa ahit 


*50 


NAtmE 


\P^. 14. 


In a paper in the Qmiisnd (U.S.) Htrald^ November 14, 
entitled Archaeological Fronds, Col. Whittlesey examines 
«pme of the recent so-called prehi^oiic finds in some parts of the 
tjniud States^ and comes to the conclusion that most of them 
are extremely wpiciotts j among these is the well known Grave 
Creek inscription. 

The New York Aquarium^ some account of which we gave 
recently* is publishing a fortnightly journal Of course it is essen- 
tially popular, but, while keeping an eye to the success of the 
aquarium* it gives considerable information concerning its in- 
hahhaitts. 


Crane {Grus austraittsiana) ftom Aiutmlia, presented 
H, Kbberts ; two Crested Cninea Fowls {/fumiddmsiaia) from 
West Africa, presented by Mr. Paniel K. KatciifiT ; two fcing 
Panakeets (Apvsmk^m sempd^s) from New South Wales* 
presented by Miss E. Rigby; a Shert-eared Owl (Oim 
oim\ European, presented by Mr. W. R. Stanley; a Snoa^ 
Owl {Nyctm nma)^ European, presented by Mr. John Rendall; 
a Brown Capuchin {Cehus faimdus) from South-east Briudl ;; a 
Kinkajou (Cercoitpks caudivohmlus) from South America* a 
Royal Python {jP)dA<m re^ius), a Wejst African Pythbn (fyfkm 
si^ee) from West Africa* deposited. 


We have received from New Sonth Wales several papers 
which show that there is a creditable amount of activity in con* 
nection with science in that colony. We recently published a 
brief account of two meetings of the Royal Society of the 
colony* and from the rules, list of members, and other docu- 
ments in connection with that l>ody, which have been sent us, we 
have hopes that it will become an important centre of scientific 
influence and culture. We believe that the recent development 
of the Society is greatly due to the 'energy of the hon. secretary. 
Prof. Liversidge. New South Wales ; its Progress and 
Resources,** is the title of a paper prepared by the authority of 
the Commissioners for the Philadelphia Exhibition, and giving, 
in brief space, an interesting account of the rapid progress of 
the colony. Along with this is a mineral map of New South 
Wales, showing the localities of the principal rainerala, the hack 
being utilised for the tabulation of some important statistics. 
As text to this map is a long and valuable papier by Prof, 
Liversidge giving a complete account of the minerals of the 
colony. Finally* we have by the same gentleman, a “ Report 

the Sugar-Cane Disease in the May River District, Queens- 
land.” 

We noticed some time ago the opening of Mr. Rooke Pen- 
niiigton*s local museum at Castleton* in Derbyshire. We are 
informed that the result ha.s been a great fimpelus to scientific 
study m that and the neighbouring Peak villages, and that a 
course of lectures has been arranged in connection with the 
museum. The first lecture will be delivered by Mr, Ralph 
Betley, F.G.S., who will take as a subject ** Water.*’ Mr, C E. 
De Ranee will give the second. 

A VERV valuable and interesting coUecUou of stiver ores from 
Chili and Bolivia was sold by auction the other day by Mr. 
Stevens at his sale rooms in King Street, Co vent Garden. Some 
of tite specimens realised very high prices, one piece of red silver 
about the sbe of an orange being bought by Mr. H. Ludlam for 
200/., another about a quarter the size, with very perfect crystals, 
W|w secured by Mr. Bryce M. Wright, the mineralc^cist, for 100 
guineas, and the remainder, comprising about 100 smalt speci- 
mmis* were sold at proportionate prices ; we believe Mr. Wright 
bought nearly a third of the collection, which was probably one 
of the finest ever brought to England. 

This year Dr. IlWmann Miillcr was accompanied to the Alps by 
one of his pupils, Ed. Gadron, who collected, prepared, and care- 
fully mounted fine specimens of all those Alpine fiowers which Dr. 
Miiller has observed and described, or will describe* In Nature, 
in his articles on the E'ertilisatton of Elowcxs by Insects. Twenty 
complete collections have been made, and the young cdlector is 
omcibtts to sell them in order to raise funds to accompany Df. 
Mhller next summer. No doubt a number of our readm will 
delue to possess such a coliection* which may be obtained by 
Mdng to K 4 nard Gafiron* Realschule, IJppstadt. The pcice* 
we beUetl^ of a singie collection is fifteen shillings. 

The to the Zoological Society's Gardens during the 

post week Incinde it Fetes Monkey {CmofUktms rub^^ iirom 
West Alrlbiit J* Feather % on 
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Linnean Society, December 7,— Mr. G. Bentham, vice- 
president, in the chair. — Mr. Francis Day read Part I. of the 
“ Geographical Distribution of the Fresh-water Fishes of India.” 
This contribution aims towards solving the vexed question ot 
whether the fauna of Hindostan is mostly African or Malayan. 
The author first separates the true fresh-water sp.’scivS from thoie 
which enter rivers from the sea for breeding or predacious 
pur|x>ses. Out of nine families of Spiny-tayed (Acan- 
thopterygians), only two are likewise found in the African 
rcLoon, but one of these is in Madagascar, which is doubtfully 
African ; the other is also found in the Malay Archi(>elago, 
whicli posseS'ses representatives of eii'ht out of nine families. 
Each ol the forty-five known species is then followed out, and 
the author considers that the Indian and Malayan fauna (of the 
group in question) are essentially identical, whereas the species 
are scarcely represented in Africa. The fresh-water fishes of 
Ceylon, the Andamans and Nicobars, he believes, are also strictly 
Indi m, whilst as these fishes cannot be spread except by line ot 
fresh-water communication, U thus appears highly probable that 
these islands were at one period connected to tne continent ot 
India. Moreover, certain forms exist in Malabar which are 
absent from the rest of India, but reappear in the regions of 
Chittagong or Siam.-— Mr. J. O. Baker gave the substance of an 
exhaustive memoir on a general systcnuilic arrangement of the 
Iridaceic (the Iris family), Nearly all the Iridacem inhabit 
temperate regions, and may be grown successfully in the open 
air in this country. Some are among our most familiar garden 
genera— for instance, the Crocus, the Iris, and the GlamoJiua 
Altogether about 700 .species and sixty-five genera are now 
recognised. In hi,s present classification the structure of the 
perianth mainly guides the author to adopt three primary divi- 
sions — (i) Ixicfle, (2) iritle®, and (3) Gladiolem* the above 
common garden plants serving respectively as typical examples 
of these groups. Tiie three divisions in question ore ugAm sub- 
divided into — (a) Those having free st&m^ns ;{£) Those 

having Mbs with imnadd^hms stame^ts ; (r) Those 
btdhs^ but with free stamens : ((/) Those also dei/aid of bulhs nmm 
monaddphms stamens. As regards distribatlon, 312 genera are 
found at the Cape ; in Europe and North Africa, 94; Temperate 
Asia, 89 ; Tropical America, 82 ; Tropical Africa, 56; South 
America, 34; Australia, 31 ; and Polynesia, i. — The Rev. W. 
x\. Leighton communicated a description of eleven new British 
Lichens, seven of these belonging to the genus Lmdea, one to 
Odontotrema, and three to Verrucaria , — The Chairman passed 
some remarks on a folio treatise concerning the structure and 
culture of the quinine-bearing trees {Cinchona) in Our Ea«t 
Indian Plantations, by I. E, Howard, F.K.S, — Mr. T. Cliristy 
exhibited sp^imens of the so-called Black Coral {Andpdthis) 
firom the Philippines* referring to ite wjmmercial valtti^---*Thirtfteii 
gentlemen were elected Fellows of the Society* 

Zoological Society, December 5 . — Dr. E. Hamilton* vice 
president* in the chair.*-* A letter was read from Count T* Solva-, 
dori* announcing that anew species of Paradise-bi^t bf t^^entita 
DrepamrmSi had been discovered near the most Inumd pomt ot , 
Gedvhik Bay* New Guinea. — A communication was read fiptn 
Mi*. Andrew Anderson, containing some corrections of and oddi* 
lions to previous paf>ers on the Roptori*! 1 Birds of Nojc^b; 
Western Fmneis Day read ;a paper on the fishmf 

coUeeted: W the Varkand Mission* in tf 73 »Jto to late 
l)r. BtotoKk was attached os natmmlist Tl^ gW fto 
ontoe totchof to fresh-water firiics of Hin4h«^ Afgto 
ton* W«»toT«ikestao, Vorkaiui Ttot to Chwto vW 

srtilto toto tot to prindpal fito rf 
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loclilgir^ termed “Hill Barbeb, or Sckvi^kw^<u%n<e^ 

hf l^Ckilimd ; that tills group i« almoat restricted to wld and 
efevnted regions, spiwiSng to J 

Western Turkestan^ A%h«nistan, and « ^g 

i&>l<»ptw-A OT«munk»tion w*, horn pr. A. dunAer, 
V. R. a, eontainJne Ihe deseriptimi of R new specie* of hard from 
Asia Minor, which he proposed to tame Zoo/^a danfordt after 
Mr- C G. Danfort its dwcovetier*— Dr. Gunther communicated 
a paper by Mr. W. Ferguson* of Colombo, containing the 
des^tion of a newspOcics of snake of the genus Aspidura 
from Ceylon, for which the name of A, gumihen was proposed. 

Geological Society, November 22.‘^Prof. P. Martin Dun- 
can, F.R.S., president, in the chair. — ^The following communi- 
eatiems were read : — On tlie pre-Cambrian (or Dimetian) rocks 
of $t. David*s, by Henry Hicks, F.G.S. Referring to the ridge 
of pre-Cambrian rocks, which he described in a former paper as 
running down the St Pavtd*s promontory, and as previously 
supposed to conidst of intrusive syenite and felstone, the author 
stated that he Imd now found it to be composed exclusively of 
altered sedimentary rocks of earlier date tlian the Cambrian 
deposits, the conglomerates at the base of which are chiefly made 
up of pebbles derived flrom these rocks. Recent investigations 
had lea him to the conclusion that the main ridge was composed 
of two distinct and decidedly unconformable formations, the 
older of which, composed of quartzites and altered shales and 
limestones, constituting the centre of the ridge, has a north-west 
and south-east strike, and dips at a very high angle ; whilst 
the newer series, consisting of altered shales, and having at its 
base a conglomerate composed of pebbles of the older rock, has 
a strike nearly at right angles to tiiat of the latter. For the 
former he proposed the name of Dimetian, and for the latter 
that of Febidian. The author indicated the points of resem- 
blance between these pre-Cambrian rocks and the Lauren tian of 
Canada, the Malvern rocks, and others in Scotland and else- 
where, but thought it safer at present to abstain from attempting 
any definite correlation of them. The exposure of the older, or 
Dimetian series, led the author to ascribe to those rocks a thick- 
nesss of at least 15,000 feet ; the upper, or Febidian rocks, 
which flank both sides of the old ridge through a great portion of 
Its length, are apparently of considerably less thickness, but they 
are in most parts more or less concealed by Cambrian deposits 
overlying them unconfonnably. Running nearly parallel with 
Ramsey Sound is another large mass of the author's Febidian 
rocks, and at the south-western extremity of Ramsay Island they 
compose a bold hill almost 400 feet high, and on the east side of 
this a fault, with a downthrow of at least I4,cxx> feet, has brought 
the Arenig beds into contact with the pre-Cambrian rocks.— On 
the fossil vertebrates of Spain, by Prof* Salvador Calderon, com- 
municated by the President. 

Anthropological Institute, November a8. -Col. A. Lane 
Fox, F.R.S*, president, in the chair — An Indian hammock from 
the dty of Mexico, weapons from Perak and British Guiana and 
a Bosjesman’s skull were exhibited.— The President, by permis- 
sion of Messrs. BoUin and Feuardent, exhibited some terra cotta 
fromT^ugra, Bceotla, and read some notes thereon. 
Mr. Hyde Clarke and others joined in the discussion, — Papers 
on the Lamjlande^ by A. von Humboldt von Horck, and on the 
tithes of British Gumo, by the Rev, D* Harpetf were 
r^d. 

Rwral Mi^«copic»l Society, December 6.— H. C. Sorby, 
*,K.S., m tbc ohair.— The Pwaident exhibited a fac~ 

Ja^h s nucrotcope, mude }xf pennieuoa of the Dutch 
uoveromwt from the ongimO. exhibited *t the South Kensington 

«• »<dlingefwa8 

325? secretary, on Nasneuia. crastitmvis^ N', rhomMdes 
as test objects, in which, after referring 
recent discussion upon the subject of their 
id^y or ajatreno^, Im eimieiwed his bdief that they were all 
weetment 01 dinerit^ only as to size } and in support 

nxmhttixSirpy l)eautifuBy executed drawings vrtre 
i ^ ahowhig the microscopical appearance 

in questibn utidi^ a mag^ilfying power of Soo 
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Vinter vf jf* Lucas. '' 


Cambkidgk 

Philosophical Society, November 20.— Mr. O. Fisher 
read a communication on the effect of convective currents 
on the distribution of heat in a bore-hole. This paper was sup- 
plementary to one read by the author on November 29, 1875. 
The temp^atures obtained in the l)oring at Speremberg, near 
Berlin, which attained a depth of upwards of 4,000 feet, were 
reduced to a mean law by Prof. Mohr, of Bonn, and had been 
already shown by the author to conform closely to those ex- 
pressed by a parabolic curve, having its axis horizontal, and its 
vertex at a depth of 5, 171 feet expressed by the equation— 

«/r= -?51 4 0012982 ;r 47*1817, 

10** 

tf being the temperature expressed in Reaumuris scale, and ;rthe 
depth. An elaborate account of the observations taken in the 
Speremberg boring has been given by Danker in a paper en- 
titled “ Ueber die Benutzung tiefer Bohrlocher zur Ermittelung 
der Teroperatur des Erdkdrpers, und die desshalb in dem Bohr- 
loche zu Speremberg auf Steinsalz angestellten BeobachtUogen.*' 
The temperature curve within the earth's crust being believed to 
be a straight line expressing an increase of 1*^ Fahr. for 60 feet 
of descent, it was shown that the departure from this law in a 
large bore-hole (in the present case a foot in diameter) might be 
accounted for by vertical currents. At the surface of the water 
its temperature, from radiation and evaporation, will nearly 
coincide with that of the upper bed of rock. As we descend, 
the tendency will be for the currents to warm the water in the 
upper part of the bore-hole above the normal temperature of the 
rock, and to cool it in the lower part below the temperature of 
the rock. * At a certain depth the temperatures of the water and 
rock would be the same. By Dunker’s table this appears to 
have occurred at the depth of about 200 feet. A diagram re- 
presenting graphically the effects mentioued will app^r, accom- 
panied by the proper explanations, in the forthcoming number 
of the Society's Proceedings. — Prof. Hughes then gave a criticism 
of the evidence for pre-glacial man, which we have already 
noted. 

Manchester 

Literary and Philosophical Society, October 31,— Rev, 
William Gaskell, M.A., in the chair. — Remarks on tiie general 
affections of the barometer noticed by Mr. J. A. Broun, by 
Prof. B. Stewart, LL.D., F.R.S* Mr. J. A, Broun has found 
as an experimental fact that simultaneous variations of the baro- 
metric pressure occur at such distant portions of the glol^ as to 
lead to the inference that the whole globe Is thus affected, from 
which Mr. Broun infers that some other force besides gravity is 
concerned in these phenomena. We know as a matter of fact 
that there are causes at work which give rise to electrical separa- 
tion, although wc may not know the precise nature of these 
causes* Thus evaporation goes on from the surface of the .sea 
and of the land* Changes take place in the amount of aqueous 
vapour held by the air, and also probably in the molecular state 
of this aqueous vapour. But although we may not be able to 
point to the specific actions which pr^uce electrical s^aration, 
we know that such separation implies a one sidedness or hetero- 
geneity ; imd since gravity will presumably act differently on 
the two things, we may probably suppose that one of the con- 
stituents which have caused this electrical separation may have a 
tendency to mount upwards in the atmosphere, while the other 
may have a tendency to move downwards. For instance, if 
evaporation from the surface of the earth or sea be one cause of 
this electrical separation, we might imagine file land or sea to 
become electrified in one way, while the vapour electrified in the 
other direction might mount in the air, owing to its being speci- 
fically lighter. In fine, whatever be the cause of the electrical 
separatioo, we may presumably suppose that the one constituent 
will either remain lielow or find its way downwards, while the 
other, carrying with it its peculiar electricity, will mount up- 
wards. Now, may not the earth be regarded as a Leyden jar, 
the sea and earth forming one coating, and the upper, rarer, and 
hence electrically conducting strata of air forming the other 
coating 5 and will not the tendency of the action above named 
be to charge the upper coating witii one kind of electricity and 
toe under with another? Such a procc^ would, of cowix^be 
continually going on, while on toe other hand the earth, regain^ 
m a Leyd«i jar, would, by means of thunderstorm^ ^d po^biy 
by other meatm, be continually disdtaigi^ Next ^ kt u s 

suppose that by some ext^ve lo^ 
than usual electbUil separation apd charging of the eaitb lOr pas 
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befeu going on. The effect of thi$; ^ocal cause would, however, 
liot be kK»l, but would contidbute to Increase the diaige of the 
earth as a wholes one far ha fact, «6 that the earth a* a whole 
si%ht, for a shoi^ neriod, be Incmaing its charge^the local 
ciharging caup bebg hi eame of the local diacbaigea. Nei^ 
wbuM not this excessive chatge appear to Increase the barometi^c 
pressure of the air over the whole earth ? On the other hand we 
niaf iiihkgine the dhtehar^ to be sometimes in ex« 

cem of the chargiim causes^ attd then the electrical separation of 
t1^ eatdi jar wottliT diminii^, and the barometric pressure of the 
air appear to dithinish a^. These remarks are put forward not 
a forihal tbewy, but mther with the view of inviting discus^ 
fiion. In considering a fact such as that brought forward by 
Mr. Broun, we must first endeavour to e^^lain u by the opera- 
tion of some known cause* I hayc thereiore introduced a force 
vrhich we know to exist, and a mode of operation which is not 
at first sight improbable. It may be thought that electrical 
ac^mration can hardly be great enough to produce a sensible 
bil^ometrical difference. JLet this be proved, and a point will 
be gained by the dismissal of what seems at first slight a possible 
hypothesis. Meanwhile— «lo bring these remarks to a practical 
issue— might it not be well to examine the records of atmo- 
spherical eleciricky corresponding to the dates of Mr. Broun’s 
observations with the view of ascertaining whether Mr. Broun's 
msttlts ate in a,ny way connected with the electrical state of the 
wrth*s envelopes ? 

Geneva 

J^hyaicnl and History ^cicty, October 5.— 

Prof. Flauta^iour cbmmumcated to the Society the continuation 
of his invcstig^itions into the climate of Geneva, dealing espe- 
cially with winds, cloudiness, and min, 4s to 
obtained fo*’ fifteen years a confirmation of the previous 

rjisul^ yk., that the local winds at Geneva play an important 
in consequence of the action of the lake ; the lapd biee^e 
at fi|mlake giving a south ^ii|d, prevails in die warm season, 
dqrlttg the morning ^nd fvening hours. Generally 
me south wind prevails from April to October, while the dr 
north wind, prevails from November to March, With regard to 
doudiness, M. Plantamouffr&S^^AMlftedthatthcdaiiy variation 
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m of I hectare shout 17? Htrqa ^ At the memto# of 
wrri the Iwes fteariy 3SO of sdgar 

.hectare. --M. de Lcs#^ prtfsentlcg.a on Africa and 

&e &|pmpluca{ Confereiicoat:''^,ri|S^ datplam^'fthe ^etac 
df the of Belgium of an international assbehifio^ for opfeng 

mi mvilfting Central Africa.— On the employment m iodide d? 
potWu|n in lead colic and paralysis, according to M, Mdsens* 
iftOthikh by M, Jacobs. The patient takes i gramme a day, 
and f^Mfreases ^be dose by i gramme up td fi, 8, id, 12, or i j 
grammes, then returning gradually to the initial dose. The 
more iodide he can bear the sooner is he cured. -r^lteseaVchea on 
the devitrification of vitreous rocks, by M. Meunier. H. Levy's 
facts do not mem to him to furnish any aigummit agaiek fiie 
production of to*taUbe rocks at expense of vitreous rocks, by 
way of devitrification. — Results obtained by the decortication ^ 
vine stocks, by M. Sabat^. — Report on the experiments made 
by the Paris-Lyons- Mediterranean Company for combating phyl- 
loxera, by M. Marion. They commend sttlphide of carbon and 
sulpho«carbonates, which should be appHea when the products 
of the winter eggs have descended to the roots, />., about July. 
The old phylloxera of the toots is thus treated as well. — Scale 
of platinised iridium {4 m.) of the International Geotleslc Asso- 
ciation, by M. Matthey. Observations on this communication, 
by M. If. Saiiite-Claire Beville, alsd by MM. Tmaca ami 
Dumas, M. Tfe«tca remarked On the high density, about 21*50. 
If it contained only 10 per cent of iridium, rAv rixofiium, ami 

pVjr of ruthenium, the manufacture of metals of pfatmum mu^t 
have been greatly improved aince 1872. —Observation of a new 
star in the constellation of Cygnua, by M. Schmidr, direct or of 
the Athens Observaxory,— Observations of the planet (169) Zella, 
discovered at the Observatory of Park, Sepf. 28, 1876, by M M. 
Henry. — On the application of the methods of mathematical 
physics to 4 he study of bodies tdrmhidted bV cyclides, by M, 
Darb6ux.—N^w method fiir studying ditlortfic spctefrd, by M. 
Aymonpet. With^a constant heat^sburce^ one may; dven with a 
large Upeiilire o| therlpopile, find a|>pr6ximat;ejiy llie diian- 
tll’ie^ of heat, in spectral parts Smaller than the aperture/, ' Thui<, 
^nppo^ flic pjfle k Jr ifitU. In aperidfe, ybu advtoce it (iayj tWO- 
teuth^ Of a milfimfetre at h lime, noting ekeh tline the porrion ot 
eiie'<^hM ahd' ' im ts 

me Tptfecjpe'bf W^iUcfiiod ; Bj^jkifcdh Mr A^moUhbl: gets 

Sd^e' ihfdrtstiif ’ reirtim/’ ■ fr^hihrkAfe 

periodiHtj^;* wd pi^ iMptrktkrei'of the 

loWtJi^Vkries'br ef'^lqtiid sieten k Ihtetbbsefi.to'lodteife 
fehrbdfi«t<r OT »6da W the 'adiblf ^^rdmm 6f soSm ih miution 
4h Ciriiofiatfcs liifie J^dgnesia/ in bi'beUce of v«^gqtdb)fe 

'Vy M/ PfcHqrd.— Kcsektchds bn sepsafioii comptod 
hTO*fridtipn, by M. Rfchet: ’'HeYortfittkfb tMs gilhbral la^ iats 
aiMidible bbtfh'tdWkdfefeAh^^^^^ kedriiltfes* hefv? deUfms ;* thfe 
fiumtier'df' i»66itMi6M toceptl«^ oy h 

motlOii is' InvciSBl^ *fo the^Wifrrilt Jr attff lif^btkhcy Of 

these 

<5hkr ind'^e^pfrifory^ weewbf hkinfrd'"'^httdfrsi' 

The immediate efi'ect on the heat is al'^tyiS k atdppdge'Ot>dlkVdk- 
tlon^ o 4 the* b^ts; '^On- the fiwm. 'atui ’ todpro^l Hhc 
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"GB!AH4M^S besbabc^bs 

By Thomas Graham, 
1 )*CL., F,k.S. Collected attd printed for presentation 
only* (Fdlnbufgh» *876.) 

I T H but seldom that science owes a work like this to 
privitte munificence. All, therefore, to whom Mr. 
Graham> momory is dear will be specially grateful to 
Mr* James yoting for choosing, as the second monument 
h«^ has raised to bis friend, the publication of this splendid 
volume. 

It is fortunate also that its compilation has been under- 
taken by Dr. Angus Smith, who has done more than 
collect the scattered writings, for he has added an analysis 
of the contents of the volume which cannot fail to be of 
use, and reminds us, in a careful preface, of Graham's 
cloim to a place in “ that chain of eminent thinkers which 
has been represented by such as Leucippus, Lucretius, 
Newton, Higgins, and Dalton/' As the work is printed 
for private circidation only, it may be well to give a brief 
summary of this preface which is headed “ Graham and 
other Atomists/' 

A sketch is first given of the nature of Indian and 
Greek thought as regards atoms, and, passing to Leu- 
cippus, Dr* Smith points out that ** in the mind of this 
early Greek, the action of the atom as one substance 
taking various forms by combinations unlimited, was 
enough to Account for all the phenomena of the world/’ 
Leucippus told us that all w^as motion. •* Graham con- 
ceived the idea that the diversity in the motion was the 
only basts of the diversity of the material, or that an atom 
constituted an element of a special kind,'* according to 
the velocity or nature of its movements. After Leucippus 
few men seem to have devoted much attention to the 
Sttbject until modern times. A quotation from Lange 
give* the position assumed by Democritus, “ The differ- 
ence of substances arises from the difference in the number, 
size, shape, and arrangement of the atoms. The atoms 
have no internal conditions ; they act by pressure and per- 
cussion only,'* 

Dr. Smith considers that the views of Lucretius de- 


serve attention, as he was the only full expositor of the 
theory of atoms to the ancients. To 1 L.ucretius atoms are 
** sblid and eternal, with some unalterable motion.*' 


They are made of parts, which parts cannot exist by 
thwseives.*’ Motion is to him everything that can be 
lound in life mA thought, which are only the clashing of 
atoina*^ This theory allows of arty shape of molecules^ 
h^ed ones, which, as Dr* Smith somewhat dryly 
adds, *vaxe spoken of as eapkining combtuation both in 
and more modem writers/' Space will not 

S kit Newton’s words to be given at length, but he 
thte the primitive pariiriles of which matter is com- 
,;f>^ed,atyj'|nch,niiparahly harii and incapable of wear, for 
and - oarib ; conned of old wewn 
nature and texture 
earih 'cpinfOM^ of entir® particles in 
':Me iS'thns^lorGed to. 'the oondlttsioa ^ ^ 
r thityifi tm to be only in 


the various separ^tons and hew assoAridnsand mbripns 
of these permanent particles/* 

A sketch is then given of the next importatit stagey 
namely, the motion of gaseous molecules, beginning 
with Daniel Bernoulli, and passing to Davy-;, Jtuhifihrd, 
and Herapath—to whom, by the by, Graham asserted in 
1S63 the merit of reviving Bernoulli's hypothesis in 
modern times is fairly due. As is well known, the theory 
of gases now generally received makes them consist of 
small bodies continually impinging on one another, and 
on the walls of the inclosing vessel, their elasticity in- 
creasing with the temperature, and the pressure of the 
gas being due to the impact of the particles against any 
surface presented to them, an hypothesis which Joule 
investigated experimentally. 

Now, as Dr. Smith shows, “it was the object of Graham’s 

life to find out what the movement of an atom was 

He avoided picturing the most primitive motion in its 
chfiractcr, but he seems to indicate one of revolution, as 
he brings in the similarity to the orbit of a planet,” arid 
he advances still further, “ when ho adopts the theory of 
one kind of matter, each atom being distinguished by the 
extent of its motion," there being an initial impulse for each 
kind. “ These atoms are believed to be congregate . , . and 
equal volumes can coalesce and form a new atomic group.’* 
Indeed the whole force of Graham's intellect was patiently 
and persistently devoted to this study of molecular mbve- 
inent, and as Dr. Smith claims him to be as “ Strict an 
anatomist as perhaps can be found," it may be interesting 
to gather from his writings some of the passages in which 
his views are expressed. 

His earliest paper, on the Absorption of Gases by Liquids, 
was published in Thomson’s “ Annals of Philosophy," in 
1826, In it he considers that “gases may owe their 
absorption in liquids to their capability of being liquefied," 
and that when gases appear to be absorbed by liquids, 
they are simply reduced to that liquid inelastic form, 
which otherwise (by cold or pressure) they might be made 
to assume ; their detention in the absorbing liquid is 
owing to that mutual affinity between liquids which is so 
common. In his last paper in the P/iil Trans. ^ pub- 
lished forty years afterwards, he refers to the liquefac- 
tion of gas in colloids in much the same terms, for he 
alludes to the “ general assumption of liquidity by gases 
when absorbed by actual liquids or by soft colloids," and 
he states that those gases penetrate (india-rubber) most 
readily which are easily liquefied by pressure, that gases 
undergo liquefaction when absorbed by liquids and such 
colloid substances as india-rubber, and finally, that the 
complete suspension of the gaseous fttflction daring the 
transit through india-rubber cannot be kept too much in 
view. 

The Qmrkrly Jmrmi t>J Seknee^ 1829, pp. 74 * 83 ; 
contains his first paper on the diffusion of gases. In it 
he states that the diffusiveness of gases is inversely as 
some function of their density, apparently the square-root 
of the density ; he <also considers it conceivable that orifices 
of excessive minuteness may be altogether impassable by 
gases of low diffusive power, but defers these theo- 
retical considerations to a future paper. This promise 
was fullSlled tiy a paper in iSsL the object of which was 
to cetaUish the ftfilowihg Jaw of the diffusion of 
^ the diffusien ^ ijpofftanootts intermixture of twp gases 
► ' . ' ' 1 ' 
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ttt is effected by m intercba^ge in tiH^sittoti of 

ibddfinltely minute vokines of the gases^ which illumes 
are not neces^rily of equal magnitude, being in the ca$e 
of each gas tnvemeiy proportional to the square root 
of the density of that gat.” He speaks of diffuwon ** being 
effected by a force of the highest inten$ity/^and insists 
that diffusion takes place between the ultimate parHcles 
af not between sensible masses. In a later 

paper, FkiL Tmns.f 1863, he states that molecules only 
of gas can pass the pores of graphite, “ and they may be 
supposed to pass wholly unimpeded by friction,” He 
showed that a gas may pass into a vacuum in four ways, 
first by effusion, a movement which affects masses of gas 
only, second, by diffusion which affects molemks^ third, 
by transpiration through capillary tubes, the transpira- 
tion ratios forming a class of phenomena remarkably 
isolated from all else at present known of gases,” and 
lastly by a previous absorption in the walls of the septum 
which divides the gas from the vacuous space, as was 
so beautifully shown in the papers published in the years 
1 866-69, In one of these, in considering the passage of 
gas through metallic sept% he recognises ‘^an inter- 
molecular porosity due entirely to dilatation at a high 
temperature,” and thus apparently hoped to ascertain the 
ultimate size of molecules, for he says that this “ species 
of porosity, if it exists, might well be expected to throw 
light on the distances of solid molecules at elevated 
temperatures.” 

His views are very clearly defined in a paper published 
in 1S63 entitled ** Speculative Ideas respecting the Consti- 
tution of Matter.” He is of opinion that the various kinds 
of matter now recognised as different elementary sub- 
stances may possess one and the same ultimate or atomic 
molecule existing in different conditions of movement, 
Weie this ultimate atom at rest, the uniformity of matter 
ifould be perfect ; but It always possesses motion, due to 
a primordial impulse, and, as differences in the amount of 
this motion occasion differences of volume, matter only 
differs in being lighter or denser matter. The gaseous 
molecule is composed of a group of the preceding inferior I 
atoms following similar laws and is thus a reproduction ! 
of the inferior atom on a higher scale. Chemical com- 
bination consists in equal volumes of the different forms 
of matter coalescing and forming a new atomic molecule, 
and is therefore directly an affair of weight ; and the 
cetolmdng weights differ because the densities, atomic 
^d molecular, difft^, Graham is further careful to point 
but thht liqucfaaion and solidification probably only 
involve a restriction of the range of the atomic move- 
ment/ , 

/ In tbis brief sketeh it has not been possible to touch on 
Kts views as to states of matter^ such, for instance, as the 
©oaqidal condition whidh intervenes between the liquid 
abd crystalline states/^ or to the more purely chemical 
of his work, of which his theory of polybasic acids 
If int^bab^^ the most remarkable, 

' ! W^ely as the value of Graham’s work was recognised 
his l^hne, there is no doubt that the appreciation 
cfflt if liiaw and cannot fail to be stimulated by 
Mr, which has set forth the reseaurcbes 

in such a as to hnpress us with thdr coherence 

■aiid, 
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Tht.And^s and the Amatimj pr^ Aerpss tke'Cmtim^ pf 
Sputh America, By Janms Otton, A,M,,>rd%s^^ 
Natural History in Vassar College, U.S,, Third 
Edition, Revised and Enlarged, containing Notes of a 
Second Journey. Maps and Illustrations. (New 
York: Harper Brothers, 1876.) 

S is indicated in the title this work contains accounts 
of two separate journeys, to a considerable eittent 
over the same ground, the first undertaken in 1867, the 
second in 1873. A narrative of the former was published 
several years 2^0 both in America and in England, we 
believe j the second half of the volume is quite new and 
is essentially supplementary to the former. The results 
of the journey of 1867 are given in the form of a personal 
narrative, those of 1873 arranged systematically in a 
number of chapters on the various features of the Amazon 
and its surroundings. The main scientific results of 
both expeditions have been described in the Praaedingt 
of various scientific societies and in scientific journals in 
America and in England, and the present volume is 
therefore perfectly free from any details that would prove 
unattractive to the general reader. 

In the journey of 1867 Prof. Orton and party landed at 
Grtiayaquil in Ecuador, mounted the Andes to Quito, pro- 
ceeded by Papallacta, Baeza, and Archiclona, still among 
the Andes, to the Napo river. Fbiting down this river 
they reached the Amazon, took steam sr at Pebasr, lind 
enjoyed a splendid sail to the mouth of the river at Paid. 
In the second journey, that of 1873, Prof. Orton I mded 
at Pard and sailed up the great river to Yurimaguas, 
thence over the Andes to the Pacific Coast and down to 
Lima, with a side-excursion to Lake Titicaca by way of 
Arequipa, 

Prof, Orton tells his story in most attractive style. He 
is in danger sometimes, no doubt, of degenerating into the 
fiorid, but from beginning to end of his large volume he 
never ceases to be attractive, amusing, and instructive. 
He writes on people and things in the wonderful region 
of the Amazon with great piquancy, genuine humour, 
and full knowledge ; he frequently becomes absolutdy 
eloquent, if not poetic. Few features of the towns and 
the country through which he passed have escaped his 
attention. In describing his first journey, he lingers at 
Quito for several chapters, describing the city, giving 
hints and comments on its history, touching off the ap- 
pearance and character of its easy-going people, giving 
an account of the country of which it is the capital, 
Ecuador, the flora and fauna and primeval inhabitants of 
the Valley of Quito, rising thence to an eloquent drantatic 
sketch, d la Hugh Miller, of the geological history of 
South America, the rise of the Andes, and the 
the Amazon, devotes two interesting chapter* to the 
volcanoes of Ecuador and its earthquake*, and before 
leaving, gives several details about a few of the Indto 
tribes in ” the Province of the Orient” So on hi* wa]f 
doiim the Napo and the Amazon, he pwts vividly and 
piotutesquely the scenery, the peofSef the animil*, the 
plants, had the geology of one of the mbit iutemting *e- 
giohs in Ihe worid. He chats flemmlymi piquantljr df 
aii across, never gives t?oadei^ a cha _bf 

feetiiig leaves hinif If he has h^ a 
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listener^ with a Mer mi clearer Icnwled^ of the | 
Ama^n and its tribtttaties^ its basini its products, its 
people, its cities, abd fra:^cats of towns, its industries, 
and its probable future, than he cpuld get from reading 
many other books* The second part especially, contain- 
ing the results of the journey of 1B73 systematically ar- 
ranged, will be found extremely handy and v^uable by 
anyone who desires in brief space a general view of the 
physical geography, natural history, ethnology, industrial 
resources, commerce, prospects, and scenery of the vast 
Amaaonian region. Prof Orton has evidently supple- 
mented his personal knowledge of the region by an 
ofetenaive study of the contributions of others who have 
written on the subject, so that while the classical works of 
Bates and others, as well as the special papers of Prof. 
Orton himself, will be resorted to by those who desire 
to make a thorough study of the Amazonian basin, we 
know of no single work containing a fuller, more bril- 
liantly written, and at the same time more trustworthy 
general account of the basin of the Amazon and its many 
wonders. The following extract on the density of 
population in the Amazonian valley will give our readers 
some idea of the style of the work : — 

*^The valley of the Amazons is probably the most 
thinly- peopled region on the globe, save the great deserts 
and the polar zones. There are not 40,000 souls along 
the banks of the rivers in the whole province of Ama- 
zonas and the Lower Marahon. Many of the towns 
marked on the maps do not exist, or are represented by 
a solitary palm-hut. The visible population is almost 
confined to the circumference of the valley ; as at Pard, 
near the mouth of the river ; at Moyobamba and Tara* 
poto, on the oriental side of the Andes ; and at Trinidad, 
Santa Cruz, Cochabamba, and La Paz, on the head-waters 
of the Madeira, The great basin is tilled with a con- 
tinuous, dark, primeval forest, rarely disturbed by the 
hand of man, and into which daylight seldom enters. 
Yet ima^nation peoples this pathless wilderness with un- 
counted swarms of savages. There are, it is true, nume- 
rous clans (we can hardly call them tribes) of Indians, 
distinct in language, and often hostile toward each other. 
But many of these so-called tribes, though dignified with 
separate names, are insignificant in numbers, barely 
mustering: a hundred 5 while the Munduructi, the largest 
known tribe in the valley, does not exceed 8,000— men, 
women, and children. Nor are there any remains of 
ancient walls to indicate a bygone civilisation, or even 
shell-heaps in memory of a more primitive race. 

Until the close of the Tertiary age the waters pre- 
vailed over this heart of the continent ; and since then 
Vegetation has had the mastery, leaving little chance for 
animal life. And until there is a decided change in the 
physical geography of the valley, a large part of it must 
remain unfit for permanent settlement, on account of the 
aimual floods ; for a rise of 40 feet in the river drives the 
inhabitants from their surnmer resorts on the margin of 
the streams to the higher /rwz within the forest. 
In this way nomadic habits are engendered or perpetuated, 
and poverty is almost inevitable, for half the year (flood- 
time) it is hard work to get a living* Furthermore, this 
regular inundation of the country and the lack of grassy 
Campos (except on the Lower Amazons and the Beni 1 
^ prevent the raising of domesticated animals, 
wich, it it does not lie at the foundation of agriculture, 
cWainly dbes aid in the transition from the savage to a 
smLeiviUsed state, in this respect the natives of Cen* 
tM AMa and Africa, as well as the maize-eating tribes of 
jhe Andca have an advantage over the mandioca-eating 

aritidsm might find many statements 


and hypotheses in Prof, Orton’s work to challenge ; ii^ile 
some of his chapters may be considered by the lover of 
severity of style as intolerably florid ; while in short any- 
one who has a mind to might And something to object 
to, we are sure that aU into whose hands the work may 
fall will agree that few more attractive and at the same^ 
time more instructive works of travel have been written« 
Prof, Qrton seems to anticipate that ere long the Amazon 
will become a highway for tourists, as it well might— even 
now it has a considerable service of steamers-^and there- 
fore gives many hints, directions, and statements of 
expense that render his work valuable as a guide-book. 
Not the least attractive feature arc the many well- 
executed illustrations of places, people, scenery, and 
animal and plant life that enrich the volume. Two large 
maps, one of the Maraiion and its tributaries and the 
other of Equatorial America, add to the value of the 
work, which will doubtless be brought within reach of 
the English reading public by some enterprising pub- 
lisher. 

0 [//^ BOOK SHELF 

The Secret of the Circle^ its Area Ascertained By Alick 

Garrick. Second Edition. (H. Sotheran and Co., 

1876.) 

The Impossible Problem. By James Alexander Smith. 

Printed for the Author’s Use. (Shaw and Sons, 1876.) 

The only difference we have been able to detect between 
this edition and its predecessor are that the last lines of 
pp. 34 to 38 of the first edition are the first lines of pp. 
35 to 39 of the second edition, with the corresponding 
changes of the other lines of the several pages, that a 
date has been omitted on p. 39, and fig. 2 on p. 41 slightly 
modified. With our copy we were favoured with a 
number of The Welshman (Sept, 29, 1876) containing 
a very long notice of it, supplied to the editor of the 
paper by an enthusiastic admirer of the work. An extract 
or two will sufficiently illustrate the article, ** Don't let 
the reader run away with the idea that this is a prelude 
to any long, complicated calculations, understandable only 
by the initiated. As simple as truth itself, when ascer- 
tained, the solution of this problem is as easy and capable 
of absolute proof as any ordinary sum in addition and ‘ 
subtraction.” “ This beautiful problem and mystery that 
has tempted, attracted, and defeated the skill of thou- 
sands of the most subtle and far-seeing minds for thou- 
sands of years is found, when looked at in the right way, 
to be as easy and as simple as the alphabet,” It will 
not suffice for mathematicians to endeavour to show by 
I any fallible and inadequate system of computation now in 
I vogue that this result cannot be. The reader can judge 
for himself.” 

We in our former notice pointed out what we considered 
defective in Mr. Garrick’s proof. The wdfk is a posthumous 
one, hence it is that the second edition has experienced no 
revision at the author’s hands. 

Mr, Smith, in his pamphlet (8 pp.), arrives at the same 
result as Mr. Garrick, viz., that ir 3f , or the area of the 

circle equals | of the square of the diameter + sV 
square. The roads pursued are different. 

Though we cannot agree with Mr. Smith, we have read 
his work with some interest, for there are some neat little 
pieces of simple construction in it His equations on 
p, 5 may be put into the more general form 

w (3 +/) jr, + 2p) X. 

Wc have not been able to see , if other values would 
satisfy his equations besides the one he has selected, 
Which leads mm to draw the conclusion he does. 
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Imi^dions in tke Ari Mi^mhiui^n By Bur- 
jfow* md CoUon, (tonto : Maxima md Co, ^ 
Soho Square, iS76#3 

Foa some jears past a (ioavit:ticm hm beea growing 
amongst the btitiT cHsfi of professm photographers 
that their art even under the most perfect condi- 
tions, is upable to produce an artiseicatiy perfect portrait, 
a propoattitm, % the umy, for which the true artist has ail 
along eonteitdlia In the mce of the constant assertion of 
the converse by fanatical advocates of sun-painiing ” 
pni^ 0 i The victory having at last rested with the 

artists, a number of books on mooching have been pub- 
lished, each professing to give the true method of at once 
pn^ucing artistic pictuies. 

We are glad to see that in the present little work the 
authors disclaim any such intention, but, on the contrary, 
proceed Solely to inairuct their pupils in the work before 
them, which we may here inform the uninitiated is no 
less a one than that of restoring, so to speak, on a photo- 
graphic negative those injuries to a face which may have 
been caused by imperfect lighting and defects, such as 
dust, &c, in the film ; or disease or physical injury to the 
face itself. In fact, the art of the re-touchcr is to convey 
to a photograph a certain amount of that idealisation 
always manifest in the works of the painter, the ward of 
which \% the unknown cause so often producing a feeling 
of dissatisfaction even with the best of photographs. 

To carry cut their aim, the authors give two very good 
lithographs of the muscles of the face and head, with two 
more of the same model covered with the flesh. T wo 
Pegalives on a flexible him (apparently taken by War- ! 
nerke's process) are also added as examples of the work 
to be done. The descriptive matter is concisely put, and i 
is clear and to the point. We have little doubt that the j 
book will be of service to many amateur and professional 
portrait photographers. K. J. F. 

LETTERS TO THE EDITOR 

EiMt&r i/rw ml hM himself responsible Rr expressed 

fy his mrespmdmls. Netiher can he nmUrtake i& reinrn^ 
or to correspond with the writers of\ ' ^ ' 

No mtke is taken of &Hon%mous comm 

Sea Fisheries 

1 JUD hoped that Mr. Ho'dsworlh, in the rejuinder which he 
told me he was preparing to my former letter (Nai'URK, voK xv. 
p. 55) would have confined himstU to defending the assertions 
he had before made, or at most to relmUmg the evid nee I bad 
adduced in reply to them, in this case I shotild have glatily 
left the matters at issue between him and me to Uic judgment of 
tht public. tTnfoitnnately he has thought it needful for the sake 
of ihe cause he adopts to introduce come new assumptions and 
chafes, conveyed in language of a latber vigorous kind, so that 
Ottt/of tegud to tb* good opinion of your readers, i am tlriveti 
to impass on uieir forbearance and yours. But in doing 
^ try to be as brief as possible, and however much my 

friend may have exceeded the limits of a rejoinder, not to follow j 

his example. . « . < 

All will fully agiee with Mr. Holdsworth that an “ m«kx is 
imt a prRisT »ttt few will deny that an index is a valuable aid to 
amteimg the contents of a book. If he says tlut this particular 
index is a bad one, I must leave him to settle with the n^er of 
it If it is neither bad nor good it may l>e mkleadi^ unless iht 
':.mx of M looks pittty carefnlly into the text. But if it is good, 

^ “ , it gives the fcader the best of all help in acqaintuig ; 

.4 the huge volume, and by its help nobody need fear ' 
i di^gefpu$ mistake!?. It does riot seem to me that I 
into such. The errors which my friend asserts i ; 
nave maviK? if crtors at all, very trivial, and as one Ulk for, f 
W iii other hgaitt^ his views, they may be safely paired oU to, 
the detrsmexit of neither side. As to the figures set in the last 
^ m Ung*^’they ought to 

haim of mistake m copying or 

xmudm my obsenmbon tiU now. I ftwy give 

Mja iiSldswoA ito bei»w of it The next twf ^ j 


the thot^ht that he mart hnve a wylbw bphieh of mf If he 

jenmmly smppoms l am momA irf 

file Whether * ^predatory fishes, ** however, are neo^ 

sarily ‘^mischievous,'’ so that the two «|flthets shmad closely 
Imkkd tegfether^ as though one was tbm imnsequttoee hSher, 
J* upon which I ShaU not enter. Ent auraly lt 

is obvious thnt the prevalence of preijktory fishes i« *nore d|rT^ 
a measure of the prevalence of their prey, and as the blind maw 
judged of the value of ihe field by asking how many thiste/ 
grew on it, so may we judge of the abundance or scardty o( other 
tishes by the abundance or scarcity of the 4 og*fis|b. Might I 
here apply to Mr, Hoidsworth an expression of >is own my^^ 
self, and say thatf from these paragraphs, 1 am jurtified hi be- 
lieving him unable to comprehend one of the simplest leUthms 
of animal li^ ? 

As to herrings, I pretend to no greater knowledge of ihetr 
natural history than other people do. I do not see why 1 should 
be accounted more ignorant, or attcrapilngto conceal that kWbr* 
atice, by any mysterious evolutionary process from my inner 
coincUmsness or elsewhere. The herring is admitteiily not 
ttbii^uitous in the sea, i>., it has, like other animals, its more qr 
less definite range. It therefore has ** borders,” though even 
Mr. Holdswoith cannot lay them down exactly. My frknd is 
pleased **to doubt very much” whether I '*had given five 
minutes’ attention to the praciical study of the habits of the 
herring— toils lifc-hisioiy ” before 1 wrote my Glasgow address!^ 
That rather def)civU on what may be called practical study.” 
Has Mr. Iloldaworth ever heard of a ** water-telescope ”--an 
in.strumetit of v/hicli I can hud no mentiou in liis book— or has 
he ever looked through one ? If, wlioo the days get a little 
longer and the steamers are running conveniently, he will cross 
to Norway and follow the coast to the I.ofodeo Islands (perhapi 
he, need not even go bo far), he will possibly appreciate the value 
of these remarks, and will be doing what I did more than twenty 
ya.'irs ago, 

I'hc next five paragraphs of Hr, Holds worth's rejoinder seen 
to contain very fair commenis on what 1 had urged, and, though 
I do not thereby assent to them, I may »ay ihat had the reut 
been of apiece with them I shouM not now be troubling you. I 
must, however, express my disappointment that in what follows 
no deftnitc information is given as to the sea-fishe« which are ho 
often said to be devoured ny sea-binlis. Here is room for almost 
any amount of new and interesting obscrvaii jus, wheiber those 
observations a fleet hLs argument or iioL He, not I, introduced 
the topic, for reasons I supposij known to himself, Init wot to 
be guesiied at by me. He »ow seems to coniddier it, xs I did, 
irrelevant. 

Then as to Prof. Baird's reimrts. Far be it from me to find 
fault With rny friend lor fishing out the two i>!!isaage« which, as 
be thinks, tell in his favour. But these relate to two particuUc 
kinds of fishes^— the alewife and the cod— the former mainly as 
furnisliiog food to the latter, ami I never said that to over-fisliing 
only was the diminution in every case due. The decrease of tfie 
cod is ascribed by Prof. Bairtl to the decrease of the alewife, and 
this, he says, is cansed by the erection in the tidal rivers of 
passable dams or of weirs by means of which every fish ascend- 
ing the river to spawn was caught. Surely this was over-fish^ 
ing.” in the first cjf his repoits this question is considered far 
more generally and closely than in the second, from which Mr, 
lioldswofth's extracts are taken, yet there is nothing in th£ 
really to contradict tlie conclusions arrived at in the 
former. Hence I infer tliat they are still ucdield by their 
author, and their nature may be seen by the following citations 
from his ** General Sumsnary of Results” (Part I., pp. 3 S, 

39) 

** I. The alleged decrease in the number of food- fislies In ih^ 
waters within the latt few years has been fully substantiutedi,, 

II. The shore-fishes have been decreasing dhring the’^t 
twenty years, gradually at first, but much more hbrtipily from 
about the year 1865 , the reduction by the year 1871 Wng *0 
great os eniitely to prevent any successful samletf-WHdilng vshth 
me hook and Ime, and leaving to the trap!? and pbnwdi thelimiei} 
of sttpfdying the markets. This itateittent 
haps to a eertaiw extend to the bl«e*{ish. The' decrease Ip 
numbers first manifested itself about tew yea^s ago, and i$ 

‘on ouite raoidly w now* 

•‘III. S^eri-, jf 
the^tnifs «ad' )»v« b«en vi^ 
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lt>^p|pe^4»g by year, an^ tbeir ^ tbe early 

bfefeg always 

' "VL 11»<Je<a*ai* of ty *<» 

the eomtined ectioo of the *rsh‘|«m»y «w *“«. «d the Mue- 
fish, the fotmer deetroytog • very laree oerc^ntage oftte s[«^- 
iaefieh bef«* they have depbaited W>. “2 ^ 

imwenst ntwfrtbera tJf yo/jiXig fisii after they nave passed 
the ordinary pferite of iwimatiitity**' 

:A» Prof; goes on to remark that there are no measures 
at oorhttis^ for deetroyie^ the blue-hah., even if that were desir- 
able. aiHi aa the t>lhe-fi»h was once far more abundant than it is 
at owenta while other ftshc* were ako more numerous, I cannot 
ace^^hat I made a«iy mistake in stating that over-fishing » was 
unuttteatiooabiy assigned as the ohief cause ” of the decrease in 
Athettean sea-fifthems, 

Mr. Holdsworth says that the question lies between 
th^ate Royal Cf*mmis«ioners and myself. It was under this 
belief, holding him as their secretary to be their mouthpiece, that 
I toot sonie trouble to reply to bis first letter. Mad any one not 
in that position challengeo my remarks I should, perhaps, have 
not felt myself bound to give my reasemtfor the faith that is in 
me. He asserts that 1 have ^*no practical acquaintance with the 
subject.” Possibly he considers that qualification limited to 
those who have been named in a Fishery Commission, In such 
case I certainly have none. He further charges me with using 
the Index: to the Evidence as my “ sole guide.” Mere 1 must 
venture to contradict him. I have used that Index, indeed, but 
much as Norwegian fishermen use the water- telescope to 
look into the teeming depths of evidence below, unobstructed 
by the surface ripple of a Report. 

To sum up, Vcmr readers are aware that T originally treated 
of the Fisirenes question as part of a much wider sut)ject on 
which I felt constrained to speak my mind at a fitting oppor- 
tunity. I have yet to kani that the Report of a Royal Com- 
mission is beyond the reach ot fair and cool criticism, or that it 
i« obligatory on all men to accept that Report as a revelation 
from supreme intelligence. My criticism of this Repoit was, I 
venture to think, not unfair, and it was not made in hasty warmth. 
Some ten years hail passed since 1 adopted the opinions 1 hold, 
and the time had come when, as I tnoiight, I could not help 
uttering them, nor does it .seem to roe that an unfiiting occasion 
was offered by a meeting of the British Association, The 
decision of the qvestion whether there is and has been ^‘over- 
fishing ” or not Is hardly helped by the reiterndon of the pas- 
sage with which my friend ends his rejoinder. 

Magdalene College, Cambridge, Alfred NKWiY»N 

December 15, 1876 


Ocean Currents 

AGRJtEtt't! in the main with Mr. Digby Murray’s argument 
on the subject of ocean currents in Nature (vol. xv. p. 76), I 
am the more di«.po>e } to criticbe ;ome of the statements with 
which it conclude}!, as put forward too strongly, to say the least. 

J would a.sk for “the “absolute proof” which Mr, Digby 
Murray supposes *^0 exisS that {i) the upper current return trades 
**fiowing from the equator descend again to the surface of the 
oceah on the polar sides of the calms of Cancer and Capricorn,” 
and {^) these equatorial currents, subsequent to their 

descent on the pola: sides of the calms of Cancer and Capricorn, 
are known as the westerly winds of the temj^wrate siones. ' That 
^ese statements reptesent the prevailing opinion on the .subject 
1 teidily admit, but I have i^ver looked In vain for any convincing 
argutkxents in their favour. 

As regard^ the h;;j)0the8is that the trades cross one another in 
the region of equatirial calms, I may perhaps be permitted to 
quote some rtmarksof my own, made two years ago 

vol a* p. 37h ismce snbfiMsquent study has tended to 
confirm the doubts whch I then expressed 

* Maury k hypoth<6ls, that tlie surface trade-wind of one 
becomes Im upper^carrent vetunMrade of the other 
V the Sea,’ sec. I2 j2 to 139) wa.H in all 

jWObaMity otiguu% suggested by the well-known fact that over 
iht souihem poit^oh of the N.E, trade a S. E. upper -current 
|>mva%^ a^ud the northerti portion of the S, E. trade a N;E, 
tbmgh l»y» ktreas on the arguments 
%meh.ha i4ra«f« frfe the |freat^ rainfall of the northern bemb 
'*:% ',b iSfi'k and' .from Ekr^e^lierg*# examination of 

: the 


;* A seaman bn apnroachrng the doldrums, commonly notices a 
Ciinrent overhead blowing at an angle of about 90» with the 
furfaw-trade ; he is aware that this upper-cufrant coincides in 
direction wtlh the tirade on the other side of the doldruins, and 
that in the calm belt itself, there k an upward motion pf the at- 
mosphere; It is, therefore, not unnatural that he should conclude 
that the upper-current which he observe.s is a poleward exten- 
sion of the opposite trade in the higher regions of the atmospncre. 
It may also, I think, be admitted that the rapid and suddenly 
shifting cloud-cuirents, often observed over the region of the 
doldrums, are somewhat in keeping with Maur/s idea of 
• curdle®,’ or allernate strips of air. 

** T ivould suggest that this hypothesis (which many subsequent 
writers have been surprisingly ready to adopt) may, perhaps, be 
subjected to a crucial test, if an answer can be given to the fol- 
lowing query :r- When the sou,ih-east trade draws so far to the 
north as to be deflected into a south-west surface wind, what is 
the prevalent direction ol the upper-current over die aoutherh 
portion of the north-east trade ? If it runs from south-west it 
will l>e difficult to resist the conclusion that Maury is right ; If 
from south-east it will appear probable tliat the upper^urrent is 
(principally at least) the north-cast trade, deflected in the first 
part of its return course towards the north-west, just Us It is in 
the subsequent part towards ihe north-east. 

“ Perhaps some raeteorologi-tt can give a definite answer to this 
question. The published data for its solution appear rather 
scanty ; but, so far as my own limited information goes, the 
observations are generally rather adverse to MauryV theory.” 

I would now* ask what proof exists that the upper currents 
from the polar depreysions and those from the equatorial depres- 
sion cross one another in the calms of Cancer and Capricorn so 
as subsequently to become the trades and anti-trades respec- 
tively? Since these upper-currents aie understood to meet at 
the belts of tropical calms and there to descend, it is surely 
“more reasonable to suppose that their currents intermingle 
and that their mixed volume it> then drawn off north and south, 
as required to restore the equihbrium of the atmosphere.” These 
are Mr. Digby Murray’s words in reference to the equatorial 
calms, and 1 lail to see why they will not apply to the calms of 
Cancer and Capricorn. 

I'he whole question of the cause of the prevailing south-west 
and north-west winds of the north and south temperate zones, 
ami the relation which these bear to the polar areas of barome- 
tric dq)resi>ion, may ba reganied as fairly .solved by the re- 
searche.s of Mr. Ferref, Prof. J. Thomisjm, and others. As 
regards the great intensity of the .Vntarctic, as compared with 
the Arctic depression, and the sui>erior force of the vvc»’terlies on 
its border, there is surely /)nm 4 facie ground for believing that; 
these are mainly due to superior evapoiaiion in the water-nenai- 
spherc generally. (I say “mainly,” l>ecause it seems probable 
that the comparative absence ot surface-friction experienced by 
the atmospheric currents in that hemisphere tends to intensify 
the Antarctic depression.) That the evaporation from the warm 
surface-water ot the North Atlantic is in excess of that from the 
relatively cold surface-water of the South Atlantic, mav be 
readily admitted ; but the Atlantic represents, after all, only a 
small poilion of the surface of the globe. Will anyone main- 
tam that the evaporation from the whole continent of Asia is 
equal to that which takes place from ihe corresponding area of 
the South Indian Ocean ? W. Clement Lev 


Solar Physics at the Present Time 

Having now read the Astronomkal Newsier' s more extended 
account of the November meeting of the Royal Astronomical 
Society, I found it very confirm.atory of Nai urr’s shorter, but 
more quickly produced, summary of November 23, esi>ecially in 
what was said in the discusdon upon Prof. Langlcy^s (United 
Stales) paper on Sun-spots and Terrestiial Climate. Will you 
kindly allow me to remark i-- 

I. 1 am extremely glad that Sir G. B. Airy is now finding 
from the deep-soil thermometer observations at Greenwich that, 
whatever may be the interior temperature of the earth, and tlm 
ternfic manifestations of it in, same special volcanic localities 
abroad, yet all the remarkable changes and occasional abnorm^ 
elevations of temperature in the Greenwich <9011 cf me from with* 
0ut ; for, Sir, that is precisely one pi the earJie&t conclusions 
which 1 de<luced for the Edinburgh soil, from the longer mies 01 
similar deeprsoil and which X had the honour 
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of communicating to ttm I^oytil Society Of liondon jfur yeUm 

' 

t, I am also very glad that IMt. I^Ogley lias proved % Im 
moat refined mid cimal ot^yalions on the direct mdiatitig 
pQweni of spirt, peimmbra and photosphere surface, combined 
wUh the contmuous regiideir of the amount each day of the 
spotted portion of the su^ that sun-spots have no sensible power 
in ibcmselvts for producing any notable change cm ten«^nai 
climate ; becausct Sir, in that paper of six years ago, and sUt! 
in the hands of the Roysd Society, 1 deduced that sun-^spots were 
Oonse^ueiK^ rather tnan causes, of the great periodical waves 
of heat whiim come upon the earth from without ; and I proved 
that ccmclusibn three times over, or for three successive cycles of 
the eleven*year sun«spot ^riod. 

3. As we are now on the commencement of another of those 
cycler, ^ must regret that the chief speakers seemed to intimate 
that almost all their idea of fitrther investigation into the origin 
Of those mysterious heat-waves received by the earth from with- 
out and apparently from the sun, centred in caosii^ to be made 
mpre sun-spot ohsen^aiwns ; for, Sir, not only dii it sound very 
much like proposing to lock the stable-door as soon as it should 
be announced that the horse is no longer thermn, but there are 
further features accompanying those occiudonal great heat-waves, 
showing that they must originate in something much more in- 
tense, violent, and complicated than those comparatively harm- 
less little phenomena, the dark spots. Pia 27 .i Smyth, 

Edinburgh, December 5 Astronomer Royal for Scotland 

Radiant Points of Shooting Stars 

Between October 13 and November aS, watching for forty- 
pine hours, 1 observed 367 shooting stars, 306 of which were 
well seen and their paths registered. On going carefully over 
them some thirty-five radiant points are shown, about twenty-five 
of which are good positions, while the remainder are open to 
more or less doubt. The following are the twelve principal 
ones ; — 


pates. 

! Position of Kadiant Point 

! 


1 Notetf, 

1 

' in 

at 

1 0 tt 

fffii 

— . . ... ... . 


R.A- Ded-i 

1 

i. Oct. ai-Nov. jw 

Taurus ... 

' 60 -h tp 

; « 5 1 

j j 

Maoy fine me- 
teors, mean of 
three showers. 

». Sept. X7 -Nuv. 8 ... : 

Pieces ... 

... ' -r II 

'>7; 

; ! 

Mean of two 
showeint., very 
slow meteors. 

3. Sept. ao-Oct. 95 ... , 

Musca 

... ' 46 + a6 

i *9 J 

: { 

Small r.q}id me- 
teors. 

4. Oct. xj-Nov. at ... 

Lynx 

... ' jfl 5 + 47 

! 1 

White rapid me- 


5. Sept. j&-Nov. 8 

6 , Oct ffS-Nov, 6 


... Csussiopeia 
Gemini 


T«; 


teors, wean of 
two showers. 

Small meteors, 
mean of two 
sliowcra. 

Mean of two 
bhowers, very 
Kwi(i meteors. 


y. Nov. ao-jtS ... 

, Minor 

*55 + 36 

a 1 A fine a. m. 

, , shower. 

Nov, ao-«a 8 ... 

, ‘ VtSA Major ... 

1 

ao8 -1- 43 

la 1 just before sun- 
i rise, amatl, 



f 

; ' short meteors 

9, Nov. 7-8 

; Camelopaidus... 

; 69 f 66 

1 to All evening 

1 1 shower. 


10. Sept* Jfy-^Nov. so. 

If, Nav. j»-a8 ... . 
i*. Oci. i 7-*3 <•* • 


Lactrta 

1 

; ituriga 
Orion 


345 + 43 ; *0 White rapid me* 

; ; teors, mean of 

- two showers. 

7 ^ -h 4} I 9 ; White rapid me- 
j ; teors. 

88 i 17 * a j A well-known 
Oct. s^hower. 


Several of these positions are the mean of two showers, one seen 
in October the other in November, and evidently identical. 

' Nb. 7 in the M is possibly new, and was a very active shower 
meteors were rapid and white, leaving 
etreaks. No. 8 is quite new, and three 
Oh the mornings between November 19 and aS 
afc'iiew.' Tlteymes— 

yodiiMu IbA I>ccl. 

t, N^v |..eoiiia ... 170 ^ 4 • - 6meteo», very swift, 
a. ... i$S S x ... 6iiieteOT. 

,. ftBoiitk; ... ... a*a + i8 ... I 


j IKWtiaiw pven m »n mm ouM ^ »tetr»te, and M) o 
a weH.inMfcrf Adwo. This nw rttdmath 
Visible preceding sunrise, and this may atsemiht for their haVthij 
previously escaped detection. . 

. 'Ohxiemlty the meteors of Octobc^November verv small 
The magnitudes of the 306 rostered wete >^ ^ 

andittag. ^rdmg. 4th wag. 5th mag. dthwU^g; toisl. 

19 I.. 49 ... 61 ... toy 6s ... S « 30<?. 

I have lately found meteors very mUoh more frequent aftei 
midnight than before it. In November, 13^ hours watching, 
gave 79, while la hours watching, gave 133. Thus I have 
noted about double the number in the momings than in th< 
evenings. I found a similar difference in October, though have 
made no special comparisons to find if it has also been sbowh in 
the other months of the year. I usually find meteors show a 
progressive increm la numbers as the night advances, being at 
a minimum early in the evening hours and at a maximum just 
before the morning twilight 

Ashleydown, Bristol Wiixiam K. Dennino 


The Atlantic Kidge and Distribution of Fossil Plants 

It has occurred to me that the discovery of the narrow belt of 
suboceanic highlands extending in a sinuous course down the 
length of the Atlantic, as shown in the Challm^er chart, removes 
a difficulty that has been present to students of fossil botany. 
When the area was land these hills would probably form a rid^e 
sufficiently high to have a temperature cool enough to expimn 
the migration across the tropics of plants living in a temperate or 
even cooler climate. M. 


Antedon Rosaceus {Comatula Rosacea) 

The letters ofyour corre.5ix>ndents with reference to the above, 
seem to me to fail to prove that there is any public recorded 
instance of its capture in the stalked (brachial) form at Torquay 
before the instance noted by the Birmingham Natural History 
and Micro«co|>ical Society in 1873. Of course if Prof. Allman 
took a specimen in tlie pre-brachwa stage there in 1863, and Mr, 
Gosse the adult animal In 1864, the stalked form (brachial) must 
have been there as well* but was probably overboked* 

As to the change of name to which .Mr, Thomas R, R, 
Stebblng objects, I certainly think that Dr. Carpenter, in 
his monograph before referred to, has de<lucea ample 
reasons for tlm substitution of AnUdon. for Omatula^ *‘on the 
grounds of priority, in accordance with the rules of sooWical 
nomenclature, and in concurrence with the views of Dr. J. E. 
Gray, Sir Wyville Thomson, and the Rev. A. Merle Norman.” 

Birmingham, December 10 W, R. Hughes 


** Towering ” of Birds 

My experience goes to show that the towei&ng action, although 
most frequent in the gallinaceous birds, is by no means confiimd 
to them. In the first case which came under my notice the biid 
was the common god wit. It was feeding on the border of a 
marsh, and I being very young at the time, committed the un- 
sportsmanlike act of lirmg at it on the ground. Immediately on 
being hit the bird rose perpendicularly to a iiftight of about 30 
feet, then turned over on its back and fell d^d almost on the 
.spot from which it started. . , * , 

Since then I have seen the same movement in the dunlin and 
some other species of yyis^g^a, in the sanJorling, the whimbrel, 
and, if I recollect rightl/, in the lapwing pkver, but In no other 
birds, excepting of course those mentioned by Mr^ Romanes. 

I have never seen a towering shore bird, after being struck, % 
any considerable distance before towering, aid those whit^ hnvc 
towered directly on being hit have always leteived a s%ht wound 
at the base of the brain, but there is little d(>ubt that puiintniiry 
hmmorihage is the principal cause of this cv^fons action, 
Dccem^ la : F. W. Mihi^ETT 


TJUJS SPSemUM OF THE EEf' STAR^ 

N otwithstanding the i^d w&ether khd 

feebk fight (4th to stii mag.), I nave 
to investigate pretty comidetely the specr * ^ 


* Sin tei(pwtoe d«r«to^^ttyelIe dn la c-r- 
•f M. 4. Cmiu, 'iwiSiirt ih* Pwi* Acadwny M I 
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ti'-'i*,' -i 
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*st 


«tar with the Ewftswi Elqfitertrt of the Pwie 
Olwemtory. On the fost evehJiijf «» »h*arvation I w^ 
ojkly ]able to establish tbe prcafifftctf lints in tae 

^ptedlmtft, Wo (Jays after the at^oapiienc conditions 
enabled tne to make a toaore thdrongh c^amtnatton, and to 
take measurements as atact as me feeble light of the 
star permits. The following is the result of the spectro- 
scboiclhvestlgations:— ; ^ t 

The spectrum bf the star ts composed of a certain 
number of bright lines standing detached on a sort of 
luminous backi^ound» almost completely interrupted 
between the green and the blue, so that at first sight the 
spectrum appears to consist of two separate parts. In 
order tO*»ttidy it qualitatively, I made use of a spectro- 
scopic eye-piece, ^ecially constructed, which utilises the 
greatest portion of the light, and allows us to vary its con- 
centrattoo. F or the measurements I employed a Duboscq 
direct- vision spectroscope, fitted with a scale visible by 
means of lateral reflection. The accompanying sketch 
gives an idea of the appearance of the spectrum, and 
represents the position of lines measured according to 
the readings of the auxiliary scale, in the most complete 
series of measurements. 

I have only noticed bright lines ; the dark lines, if 
th^y exist, must be very fine and must have escaped me 
on account of the very feeble light of the star. The order 

. . . Bis that of their intensity, taking into account 
the visibility of the colour. The following figures are the 
divisions of the scale which define their position : — 

«,S 7 $ i V ^ ^ 

30 44 60 06 73 81 ioo 113 

The flame of a spirit lamp, observed immediately after, 
gave the line D at the division 4.2 ; but a slight obliquity 


pf the slit relatively to the lines of the scale, introduces a 
pOnstant difference pf one to two divisioua in the direction 
pf the re-e^tablishment of the coincidence with the line e, 
The sky being covered soon after that measureiitcht, I 
left the spectroscope in position without touching it, and 
next morning I compared the position of the Fraunhofer 
lines visible with the light of tne clouds 

C D ^ (mean) F G 
3^ 4rS 79'S U6 

This is the spectroscope which I employed to observe 
the spectrum of the Aurora Borealis of February 4, 1873, 
The relative distance of the lines C, D, F, was the same, 
2i> 33, 69* There may easily be deduced from these data 
|he correspondence of the divisions of the auxiliary scale 
>vith the scale of wavedengths. The following arelthe 
^results calculated for the bright lines observed, as also a 
fable of bright lines of various elements expressed in 
fuillionths of a millimetre ; — 

a 9 y 0 

pbserv. ... 661 588 $ 315*7 5 ^ 4^5 45 * 435 

Hydrogen... 656(C)-- — — 4S6{F)->- 434 , 

Sodium ... — 589(D) — — — — -w 

Magnesium... — — — 5i7(<^mean) — — — 

Line in Solar \ _ 

Corona — ' 

LineinChra-> ^ a 

mosphere..! ^ ^ 

This comparison shows that if we take into account 
the small apparent displacement caused by the obliquity 
of tlie slit (which makes all the numbers a little too large), 
and the inevitable uncertainty presented by measurements 
i of such feeble lights, it may be admitted that the lines 
. a, e, coincide with that of hydrogen, b with that of 
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sodium, and ^ with the triple line of magnesium. The 
feeble dispersing power of the spectroscope used did not 
enable me to distinguish whether the bright line was 
single, double, or triple, for any of the three cases may 
occur (Cm:pUs Rendus, t. Ixxtii., p. 333). 

But the most curious coincidence, which I give here 
with much reserve, but which it will be interesting ulti- 
mately to verify, is the coincidence of the line 7, very 
bright in the spectrum of the star, with the green line 
X «» 533 (1474 of Kirchhoff^s scale), observed in the s«pcc- 
tium pf the solar corona and in the chromosphere ; the 
feeble band d corresponds also to a band X ** 447 of the 
chromosphere ; one is thus led to think that the line d 
corresponds rather to the bright line of the chromosphere 
X w (heUpm), than to that of sodSum, 589, If this 
interpretation be accurate, the bright lines of the spec- 
trum of the star comprehend exclusively the brightest 
and frequent lines of ihe chromosphere. The fol- 
lowing, in fact, according lo Young's (Jatalogue of the 
Chromoapherit Lines UPhiL Mag.^ November, 1871), is 
a of the brightest lines and their relative 

» 587 53« 5*7W 486(F) 447 434 

frequtnee ... lOo 100 75 15 too 7$ too 

All tbe other bright lines have a relative frequency 
than 10, with the exceptiun of the fourth bright line 
^FbydfOgeil X ?w 410 to the extreme violet, whose Ire,- 
je represented by 100. I believe, moreover, that 
this lihe without always beiPg aWe to 

m:' aght of the/star appears to poa- 
;'same' ^composition' as that of the solar 
tW chromosphere. .Notwithstanding : 


r T ' • - r, - 

the great temptation there exists to draw from this fact 
inductions relative to the physical condition of this new 
star, its temperature, the chemical reactions of which it 
may be the seat, I shall abstain from all comment and all 
hypothesis on this subject ; I believe the facts necessary 
to arrive at a useful conclusion are wanting, or at least at 
a conclusion capable of verification. Whatever attractions 
these hypotheses may have, it is necessary not to forget 
that they are unscientific, and that, far from serving 
science, they greatly tend to trammel her. 

JUST INTONATION 

1p\R. STONE'S lectures on ‘'Sound and Music,” just 
^ published, lead one to expect that notwithstanding 
the formidable appearance of some of tbe key- boards ex- 
hibited at South Kensington, the cause of scientific music 
and of just intonation in particular will be materially 
advanced by the Loan Exhibition. 

Certainly we may look for something practicable and 
little short of perfect in the “Natural Finger-board” of 
Mr. Colin Brown^ the Euing Lecturer on Music in the 
Andersonian University, Glasgow. As supplementary 
to the descriptions given by Dr, Stone and by Mr. 
Brown himself, I trust the following remarks will help to 
elucidate the construction of the instrument, and to make 
still more obvious its simplicity and “naturalness.” 

The vibration numbers of the diatonic scale being 
represented by— 

9 S 4 3 5 *5 . 
g* 4' 3' 5' 3' s' 

if jwe Jiaild th« 'Sejd* upon tie dominant | the sdhjn^ 
numbers will be — 
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m. stf. 


1 . 1 . 5 , 45 , I; 

S’ 4 3» !«’ « ’ ’ 


wkd if we IntHt it ^ Mbdominast - tlte vibntioa 

3 

will be^ 

5. I ! 

9 4 3*39 

Or, more generally, if C, D, E, F, G, A, B, iC, be ti^ea 
to n^present toe vibmtkm nnmberc of toe so-named notes 
in tM stale of C, toen toe vibration numbers of the scales 
«tt G and F will be— 

C, C, E, «F, G, M, aC. 

C, E,IF. G, a. aC, 

where 

■ 


«#tid in toe co^ ^ each^c<dwt^ ^B|^ 
l^tlO of 15 1 Iv* 

‘She intervals on toe bean! as seen abemesnirait tofi n- 
isAwes ; mmdng from dat towwds toaii> keys fr» tobMil 
from n white to a coloored digital i» «, and from etdontod 
towMteiiS. , . 

&^weea digitals related as aC <G|) aad ^ A 

is, between Cvery pair similarly rdlated in mutual azinmto 
(to betroW a tenn) and distance, toe sc^sma occncs. the 
keyboard gives us the value of the sChisma byiDsaeetito)$ 
we may either take the route— , 

-AtoAea;AtoGs> ™:Gto oG =• »*, 

a 10 ~ 


giving schisma > 
La to A 


I -S-o*. Or thus- 

JO 

» a : A to 


: fi : /3A to nO » y , 
16 


a and /9 being respectively the chromatic semitone and 
the comma* Here the law of the formation of the relative 
scales is so obvious that they can be wtitten down suc- 
cessively at sight 

Now let the hfteen scales be written down from C to 
in the one direction^ and to Cj^ in the other^ when it 
will be immediately apparent that the symbols arc 
arranged in groups <u tbrees and fours^ and if w^e draw 
straight lines horizontal and vertical so as to enclose 
these groups each in a rectangle, we have at once the 
properly so-called “ Natural fingerboard,” the rectangles 
Deing: the digitals, of which the larger are white and the 
sknauier coloured 



Hett alt the scales are true and adjacent according to 
their idatlciilship, the fingering obviously the same for 
all. tlie rdlalivc minors am provided f^i: by a round 


giving schisma «« ~ 5 a/ 3 . This expression shows that the 

schisma also exists between any round digital, and the 
coloured digital next below. Or we may get an entirely 
numerical value thus 1 — Since from white to wjiite is 8 : 9, 

then from i ^ diagonally to fiA is (8 : 9)* and from fiA 

ap 

back horizontally to aC, a minor sixth, is 8 : 5, the interval 

of aC and -^D is 
a/S 

Stoiwna * |(|)*' 

Again, the comma of Pythagoras” being the excess of 
twelve fifths over seven octaves is expressed by— 

/3 V* » / 9 V * 

Vs; 2'^Vg; i* 

that is, it is the excess of six major tones over one octave. 
The keyboardshows this immediately; from - diagonally 

dtp 

to 2ajSC is six major tones, thence back horizontally to affC 

is one octave, therefore a$C differs from by the 

ap 

comma of Pythagoras.” And every pair of white 
digitals (or coloured, as «D and similarly related in 

dp 

azimuth and distance have the same interval. Obviously, 
by mere inspection of the board, the " comma of Pytha- 
goras ” is equal to comma + schisma. In fact this key^ 
board will well repay a very careful study. 

Turning to the practical aspect of the subject, the bar* 
monium on this principle must be considered ‘^unfmt 
accompli,” judging by the highly appreciative intereiat 
shown by the South Kensington audience, who remained 
long after the close of the lecture to listen to the instru^ 
ment which was exhibited, and played on. 

When we count the number of wires that would be 
necessary for a piano, the prospect would be somewhat 
alarming, did we not remember that on account of the 
number of harmonics and sub-harmonics, or combination 
tones that would be called into play, probably one wire 
to each digital Instead of two or three would su^ce. 

The original account of this key-board is |;iven ip itht 
second of two small pamphlets entitled Music in Common 
Things” by Mr. Colin Brown. In these the numerical 
basis of the diatonic scale as derived from haitmomcs is 
laid down with remarkable pempicuitVi and amongst other 
things the reader will see, for the nrst time probably* 
that Although the fourth and siath bf the scale are 
ing as harmonics to the tonic, yet they epme out ip the 
diatonic scale as harmonics to the fomph hf the $caie. 
Indeed the seven notes of the scale cbhie out sucCei|ively 
as luufmoiiics io Fa in the filkh and * 

' c. , 
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ANATOMY OSf rM£ .'''TJEETN^^ ■ , 

>irO tic hi8tol.^i8t,flj« WPlo^«>d,^ ana- 

tomlst U»& te^th are org^s of jCCKasiaerame oit^esty 
the poipta of ww of tbc£ Wttute structure, th^ aeve« 
Inpment, together with their i^tioi»*M weU a* from the 
diJime* to^hich they are mbiect ; and yet our literature 

ha8beeii4eficient in a work on •‘Dental Anatomy, Human 
and. Comparative” Teat-hooks, such sm Quam and 

SiSmey^s’* Anatomy,^ give us full information with refer- 
oice to their strucwe, form, and development in maia, 
whilst in Oweii% Superb monograph on ** Odontography,*’ 
as in his « Anatomy of Vertebratcd Animals,” their zoolo- 
gical aspect is treated of in detail, Mn Charles S, Tomes 
has BUed the deficiency in the volume under considera- 
tion, in a manner so satisfactory that we feel assured that 
his work will take a high place among Messrs. Churchiirs 
viable Manuala” 



Fig. 1. 

. Tor some Jrears past Mr. Tomes, ''following his father’s 
footsteps, has been carefully investigating the structure 
^d development of the teeth, not so much in man as in 
the lower vertebmta . ; and his results have been published 
in the Pr&cudini^s of the Odontblogicid Society, the 
QftarUrly Jmmai ^ Microsmpkal Science^ the Transact 
Hons of the Royal Society, and elsewhere. In the work 
before us these results, many of them of considerable im- 
pmtance, are incorporated in the sections to which they 
refer, the book itself being an excellent epitome of our 
mesent lamwiedge of the development and structure of 
the teeth in man and the lower animals. 

Itis evidmit tO aUthkt a thorough acquaintance with 
ttompisuative odontology cannot be obtained by anyone 
BtMii fs^ttar with the structure and development of the 


teeth. In the same way the facilities for investigatini^ 
histological and embryological odontology are much 
enhanced by a knowledge of the comparative anatomy of 
the organs studied, as is the human dentition, although 
we would be among the last to make it a god 
that our dentist should be thoroughly informed on this 
large view of the subject It is, therefore, on these ac- 
counts that Mr. Tomer’s Manual will appeal to more than 
one class of student. 

The work commences with an account of the teeth of 
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xmn and of the bones with which they are associated, as 
being the standard with which the student is likely, con- 
sciously or unconsciously, to compare those other forms 
with which he ^terwards becomes acquainted.” l^ke 
dental tissUes am next described, followed by the deve- 
lopment and eruption of the.;jt;eeth> the last two hundred 
pages being devoted to the^ zoological aspect of the 
subject. 

The human teeth have been studied so thoroughly that 
Mr. Tomes has nothing special^ to tell us with reference 
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to them. As to their arrangement, his experience con- 
firms the fact that, from the parabolic curve m which they 
are arranged in the typical human jaws, tending to 
squarish in the lowest races, a deviation in the opposite 
direction is daily becoming more common in the most 
highly civilised races, resulting in a contour to which m 
extreme cases the name of V-shaped maxilla is a,pphed« 
On the subject of the histology of the dental tissues ^ 
notice severaf interesting points. With reference to me 
presence of enamel in the lower vertebrata, we are told 

1 a 
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on density and tUcknef^ of |ho d6nd tielow the ixdnt 
ftada -which the dr^s sta^eii 

The author's object is to suggest that this is the actual 
S»y m which raindrops and hailstones arc formed* 
Ue was. first led to this conclusion from observing 
closely the stnicture of Ordinary hailstones. Although 
to the casual observer hailstones may appear to have 
no particular shape accept that of more or less im- 
perfect sphere^ on closer inspection they are seen all 
to parolee more or less of a conical form with a rounded 
base like the sector of a sphere. In texture they have 
the appemnoe of an aggregation of minute particles of 
ice fitting cltsely together, but without any crystallisation 
such as th^t seen Jn the snow*fiake, although the surface 
of the cone is striated, the stride radiating from the vertex. 
Such a Ibroi and texture as this is exactly what would 
tesult IT the stones were formed in the manner described 
a^ve. When a particle which ultirnately formed the 
Vertex of the cone, started on its downwaud descent and 
eincoumered other particles on its lower face, they would 
adhere to it, however slightly. The mass, therefore, would 
grow in thickness downwards ; and as some of the par> 
tides would strike the face s6 close to the edge that 
they would overhang, the lower face would continually 
g ow broader, and a conical form be given to the mass 
above. 

When found on the ground the hailstones are gene- 
rally imperfect ; and besides such bruises as may be 
accounted lor by the fail, many of them appear to 
have been imperlett before reaching the ground. Such 
deformities; however, may be easily accounted for. 
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Fic. 3.— ImitXtioa in Plaster o£ Pails. 

descent ; and then the smaller stones will stick to the 
larger and at once deform them. But besides the defoar- 



Fh; 4.— Imitation 

tnation caused by the presence of the smaller stone, the 
effect of the impact may be to impart a rotary motion to 
the stone, so that now it will no longer continue to grow 
in the same manner as before. Hence we have causes 
Ibr almost any irregularities of form in the ordinary hail- 
stone. 

It appears firom the numerous accounts which have been 
publisned that occasionally hailstones are found whose 
form «i altogether different from that described above. 
These, however, are exceptional, and to whatever causes 
they may owe th^ peculiarities these causes cannot alfect ; 
the stones to which reference is here made. 

Again, on careful examination it is seen that the 
ordinary hailstones are denser and firmer towards their 
bases or spherical sides than near the vertex of the 
cone, which latter often appears to have broken off 
in the descent. This also is exactly what would 
result from the manner of formation described above. 

the particle first starts it will be moving slowl]^, 
and the force with which the particles impinge upon it 
Witt: to sllgliitj and, consequently, its texture loose ; as, 
however, it grows m shte and its velocity increases, it will 
strike the p^cles it overtakes with greater force, and so 
drive them ihto a inore compact mass. If the velocity 
were suffic^n^ &e paftid would strike with sufficient 
force to affiiore as solid ke, and this appeiWs t be the 


In Plasl'tr of Pans. 

case when the stones become large, as large as a walnut, 
for instance. 

An idea of the effect of the suspended particles on being 
overtaken by the stone, may be formed from the action 
of the particles of sand in Mr, Ttlghman’s sand-blast, used 
for cutting glass. The two cases are csscntiall); theiame, 
the only difference being that the hailstone is moving 
through the air, whereas in the case of the sand-*blast, the 
object which corresponds to the stone is fixed, ana the 
sand Is blown against it. 

By this sand-blast the finest particles of sand are made 
to indent the hardest material, such as quartz or hafd 
steel ; so that the actual intensity of the pressure between 
the surface of the particles of sand and tnat of the object 
they strike, must be enormous. And yet the Velocity Of 
the blast is not so much greater than that at ^^ood* 
sized hailstone descends. It is easy to conceive, there- 
fore, that the force of the impact of the suspended pkr^ 
tides of ice if not much below the tepipeirature of freerihg 
on alkrge hailstone, would drive them together so as to 
form solid ice* For the effect of squeotkg two particlfl 
oT ke together, is to cause them to thaw at the sumoebC 
contact, and as soon as the pressure is leUevcd they Iriseze 
again, and h^ce their adhesion. ' - ^ . 

It is then shown that hailstones, sqch hs thtke desctibedir 
can neither belormed by the fteezkg of 




MATUm 




mf Vjwour on of to 1 aod ifcAt 

: -fe imiioi^ble ftat tne piurt|cW«,<»f ^ have been 

together by detstriW ' conicel 

btois. and tbe is^Jje Jia 

itod^sklfis dcju^S^ngthat ^tftjp^deshaveaggre- 
atcd from one dirtiakiwm le^wastng force as 

le size of'tlie . 

The po8sibai*y of a*ti^ «lffl»s is thus con- 

hy smell obiett, t&s® tte to*«*» accumu- 

ite on the object ^ » ^ ^emhlmg .a ^Istone. N ot 
eeing bis way to dtol^,«»ch a stw of froren fog, the 
mh<w thought it worth wlto to try the effect of 

lowing wiy finelyiwwdered plasterof Imris, He there- 
m itttrodttced a of this matcnal into a jet of 

team^ issamg freely kto the air (which he hoped would 
moisten the powdered plaster sufficiently to cause it to set 
irmly into whatever form it collected). The jet was 
lirecled against n splinter of wood. 

In this way masses of jdaster very closely resembling 
lailstoncs were Stained, They were all more or less 
onical, with their bases facing the jet. But as might be 
xpected, the angle# of the cones were all smaller than 
hose of the hailstones. Two of these figures are shown 
ti the sketches annexed : 

The stride were strongly marked, and exactly resembled 
hose of the hailstone. The bases also were rounded. 
Pbey were somewhat steeper than those of the hailstone ; 
mt this was clearly due to the want of sufficient cohesive 
»ower on the part of the plaster. It was not sufficiently 
I'et. Owing to this cause also it was not possible to pre- 
erve the lumps when they were formed, as the least shake 
aused them to tumble in pieces, 

Similar masses were also obtained, by blowing the 
^apour of naphthaline, but these were also very fragile, 
thereupon it is remarked : — At ordinary temperatures 
he powdered naphthaline does not adhere like ice when 
tressed into a lump. No doubt at very low temperatures 
ce would behave in the same way, tbat^ is to say, the 
larticlcs would not adhere from the force of impact, 
•fence it would seem probable that for hailstones to be 
ormed, the temperature of the cloud must not be much 
)elow freezing-point. 

That the effect of the temperature of the cloud cxer- 
lises great influence on the character of the hailstones 
:annot be doubted. And if, as has been suggested by 
d, L. Dufour, the particles will sometimes remain fluid, 
jven when the temperature is as low as o" F., it is clear 
hat as they are swept up by a falling stone, they may 
reeze into homogeneous ice cither in a laminated or 
rystalline form. 

The author then proceeds to show that raindrops are 
probably formed in the same way as hailstones ; that 
Ithougn the raindrops have no structural peculiarities 
ike the hailstones, the aggregation Of the particles of 
i^atcr by the descent of the drop through the cloud is the 
>nly explanation which will account for them. He shows 
hat, as Mr. Baxenddl had previously pointed out, the 
mount of vapour which a cold drop could condense 
i^ore it becomes as warm as the vapour would be in- 
ippreciaM^ when compared with the size of the drop, 
.nd since, in order that there might be condiensation, the 
jr must be warmer than the drop, the drop could not 
with its heat to the air. He also shows that during 
be lime of descent of a large drop, the heat lost by 
adiation would not account for the condensation of suf- 
icient vapour to make any appreciable difference in the 
ixe of tlm drop. Whereas if we suppose all the vapour 
rimk a body of sakrated air at 6o® F. would contain 
iv»r f n4>bove it would contain at 32*^10 be changed 

!ito> fog or thaa if a particle, after commencing 

* ggregated to itself all the water suspended in 
: hk through which it swept, the diameter of 
^ Btrough 2,000 feet would be ^more 


than an eighth of an inch, and after pasting through 
4,000 feet a quarter of an inch, and so <m; So that m. 
passing through 8,000 feet of such cloud j it would acquire 
a diameter of half an inch. 

The fact that ramdrops never attain the size of large 
hailstones is explained as being due to the mobUity in the 
case of large drops of the surface tension of the water, 
by which aicme the drop retains its form, to withstand the 
disturbing force of the air rushing past ; when the drop 
reaches a certain size, therefore, it is blown in pieces like 
the water from a fountain. 

The origin of drops and stones is then discussed— why 
some of the particles in a cloud should be larger than the 
others, as it is necessary for them to be in order that they 
may commence a more rapid descent. A cloud does not 
always rain ; and hence it would seem that in their 
normal condition the particles of a cloud are all of the 
same size and have no internal motion, and that the varia» 
tion of size is due to some irregularity or disturbance in 
the cloud. 

Such irregularity would result when a cloud is cooling 
by radiation from its upper surface. The particles on 
the top of the cloud being more exposed would radiate 
faster than those below them and hence they would con- 
dense more vapour and grow more rapidly in size. They 
would therefore descend and leave other particles to form 
the top of the cloud. In this way we should have in 
embryo a continuous succession of drops. 

Eddies in the cloud also form another possible cause of 
the origin of drops and stones. 


D^AIBJSRT/S^S EXPEDITION UP THE FLY 
‘ RIVER, NSW GUINEA 

R ecent letters from Sydney announce the successful 
results of Signor L. M. D^Albertis's expedition up the 
I ly River, and that he was shortly expected back in 
Sydney# 

The following letter from him to Dr. George Bennett 
has been published in the Sydney newspapers of October 

n'- 

Dear D(;ctok, — I have written a letter to the Com- 
mitte^T, necessarily very brief, as 1 have but little time 
and a very scanty supply of paper. I am satisfied with 
the collection I have made, not for the number, but for 
the quality. I have four species of birds of paradise 
{Paradisea), the P. raggiana, the P. apoda, the twelve- 
wired bird of paradise {Sekucidts alba), the king bird of 
paradise {Cincinuru^ regius), and the rifle bird {Epimachus 
fnagnificiis). I got a perfect adult specimen of a casso- 
wary, which I think is Casuanm bicarunculaiiis ; also 
the Dasyptilus pecqueti, a new genus of PHlotis, and a 
splendid new species of Gramla, and several other small 
but very interesting birds. I have seen many birds 
which are not included in the avifauna of New Guinea, 
as the Pekeanus conspidUatus, the Jabiru \Mydena 
andralis) and the pygmy goose {Nettapus pukhellus). 
Among my fishes I have some fine and large species. 
Of reptiles 1 have very few except a water snake, 
which I hope will be something extraordinarily new. 
Among my insects I have some fine Cokoptera, but 
the season was not very favourable for them, I expect 
to have about five hundred species of dried plants and 
between twenty and thirty of living plants, collected far 
in the interior, many of which I jdid not get after- 
wards. I hope Mr. C. Moore will be satisfied, as 
I have some fine crotons and palms among them, 
also some ferns with variegated leaves, orchids, and 
several other plants mth variegated or spotted foliage, 
from the very centre of New Guinea. J hope Mr. 
Moore has sent to Somerset some Waidian cases, so that 
the plants may not be destroyed by the sea breezes during 
the{)4ssage to Sydney. I much regret that I cannot send 
you any specimens, but I have not a box to pack them 




m the few boxes I have are filled ndth earth and Mn jf 1 
plapts. IVty ethnQlogkid cellectlOES are very extensbise ^ 
Meed; I have Jheia% cleared all the houses, and l"i 
/have the best collection^. of the stone implements of New I 
Guinea ever seen^ of every kind and description. I have 
also the omaittcats Aised wlien dancing and wlien engaged I 
in war, paddles for their canoes, dte, d:c. I procured 
dresses of various patterns, some petticoats made of 
human harr, others of gross, both of the natural colour 
^d dy^d f stone implements, finished and unfinished ; 
painted and carved skulls, stuffed human heads, arrows 
pointed with beme, artistically worked, and the cement 
itsed m fixing the points, I am very anxious to show 
you everything, and see your surprise at the beauty of 
fby collection, as you can so well appreciate it I hope 
my plan of the Fly River will be correct I have noted 
mile by mile, and every day I landed I recorded the 
nature of the soil, &c. I hope the Government, Com- 
mittee, and subscribers to the Expedition will be satisfied 
with the confidence they placed in me, and, more so, 
when 1 have time to publish my notes tn e^ensa. I have 
investigated science in all its various branches, more 
especially anthropology. The presence of the great bird 
of paradise {Ptirmimii Linn.) in the centre of 

New Guinea, but at the same lime in almost the 
same latitude as Aru Island, is of the greatest im- 
portance after what Lesson has asserted, and which 
has been denied by Wallace. 1 have got specimens 
in every stage of plumage, and of both sexes, and I have 
no doubt H is the P. apoda, and not the P. papunna. It 
is, nevertheless, much smaller than all the specimens I 
have !cen in the Lritish Mmeum, and in the collections of 
Mr. Bcccari and Mr. Cockerell, and if with this distinction, 
when compared, any other difference may be peixeplible, 
then it will probably prove to be a new species. For the 
present I believe it to be the Paradhea apoda. I have 
t wo beautiful male birds in full plumage, and also of the 
p, ra^giann. I hope the Committee will be pleased with 
the short report I have sent, but at the same time must ask 
them to suspend their judgment of all that I have done until 
they receive a more extended and minuter account of the 
expedition fiom meP [Mr. D^Albertis concludes his letter 
with a few^ lines addressed to Mrs. Bennett, in which he 
saysl : ** I am in good health and spirits, and remember 
your kindness, for 1 bought bananas, when I was starving, 
wiih the red worsted ribbons adorned with pearl shells you 
gave me to traffic with the natives. I also enjoyed the 
large plum cake for a month, and finished it in the true 
centre of New Guinea, and wiJiied 1 had another. The 
fiag was the admiration of the natives of Moatta, and 1 
bore in remembrance the ladies who presented it to me/^ 

F. S* 

OUP ASTIWNOMICAl COLUMN 

The New Cygnus.— I t is stated by Frof. Littrow 

{Btdieim Internathmi, December 12) that this star, which on 
December i appeared of about ibc same brightness as at the time 
of discovery on November 2.4, was of the fourth magnitude on 
December 2, and tm) days later had descended to the fifth. 

Comparisons with neighbouring stars, Using the magnitudes of 
the ** Durchmuster ng " on December 13, showed that the 
estimate we gave last week was somewhat loo lowi being doubt- 
less inliiienced by the upfavouTable condUions on the previous 
night ; the star was found to be 5 8— 6 'o, but as before, wUhout 
ttaoe pf colour, 

Tht folio wing position for i S 76 o will be rather closer than fos 
cttcgiv^ last week, R .A. 2 ih. 36 m. 50’4is.,N.P.D.47^43'2l"% 
to which -correspond annual precession in Ji.A. -t 2 ' 3 fils., in 
N.P D, ^ We give M. Comu's spectroscopic 

in another oolumn* 

IM.EMAKKABi. 1 t BtAk Si>eci'kum.—D' A rrest, writing fo Ko- 

.Omm 4a. iKA ist<uN^frttyiri i%f ihi!» fthkr tiofi. bf 


'W’eimo^s second' catidq^e .from' 

^*sein Spectrum'' Isf'’' fits' 

die ich bfsitng ahtersdclit htbli/* apd thinks tlie 
star may eventually prove to be y^rinhle. Sfo 'fofe 6 b}e<it 
extmin^ kr British speotroscorHat? it was ohjteFyed hy 
Bessel as tn eighth magiwtude, October Stfi, ifilKiS, apd 
l>Osiiioii reduced m i$77^o atfih 43 m. 14 ^;^ , 

3^* . , 

Tme Planet, No. 169*— This last discoiitr^ 
of the group of small planets which was detect^ at |^ari$ on 
September 28, has been named H. teverriet^ 

Bnlhdn of December ««, contains ample materials for the 4«ter- 
miaatlon of its orbit. 

Newcomb’s Corrections to Hansen*8 Lunak 
— Part in. of papers published by the United Stales Commis- 
sion oh the transit of Venus, just received, contains an important ^ 
investigation, by Prof* Newcomb, of the correciiom required by 
Hansen’s lunar tables, for tlie purpose of rendering the lunar 
cpbemCris available for accurate determination of the longitudes 
of stations not telegraphically connected with welbasceftainnd . 
posit ionF. 

Remarking that determinations of longitudes from moon cul- 
minations have been found by experience to be subject; to cem-' 
stant errors which there is difficulty In allowing for. Prof, New- 
comb refers to its having been a part of the policy of the Ameri- 
can Commmion to depend rather upon occultations. An occulla- 
tlon of a star is a sudden phenomenon, and the time at which it 
occurs can be fixed by observation within a small fraction of a 
second ; wherefore, if the ephen^eris of the moon is exact and her 
figure a perfect circle, the longitude could be determined from 
such observations with a similar degree of precision. The ine- 
qualities of the lunar contour form a source of error that it is 
impossible to avoid, but may he consl lered to be eliminated 
Irom the mean of a large number of ob.servaiion<j, and the star’s 
position acl mi tUng of being fixed by the meridian b.sirumcnts 
with any required exactness, there remain only the errors of the 
lunar ephemeris to be diminished as far as pracUcaJ^le, and it is 
the object of Prof. Newcomb’s paper to reduce these errors to a 
minimum. 

The material principally relied upon is the series of meridian 
obfcrvafions of the moon at Greenwich and Washington from 
1S62 to 1S74, but in order to verify the most striking and unex- 
pected result of the investigation, the oemparison of Hansen’s 
tables with the Grtenwich observations during the twelve years 
1847-1858 has also been utilised. The result alluded to is tha 
irregularity in the moon’s longitude rcprcicnied by 
r\5osm 4- I3“'i24i3^) 

where / is reckoned in da^s from Greenwich mean noon of 1850, 
January o. The period of this inequality ia 274304 days. 

Prof. Newcomb remarks that it would perhaps be premature 
to introduce so purely empirical a term as this into lunar tables 
for permanent use,” but in the panicular case to which hia 
researches apply, where it is requisite to obtain the eorrectlotis 
of the tables with all possible accuracy for a Umite*! period cmlyt 
he considers tlic evidence in favour of the exist^atpe of ;th« 
inequality sufficiently strong to justify its introduction. Ifo 
further observes that the only apparent caiwao for Ihte term Is 
‘‘ the attraction of some one of the placets/* / , 

Prof. Newcomb finds some support to a correction of foe 
tabular kmgitude of node, as already »Kgge#d by Hausei^ fo 
foe , in connection with his dlscaarion qf 

ecBjfisfo . ’ The entire corrections 'iot the' ^ fownn^a’-iougltula 
by 'Ws Ineeirigation arc given .at p. 3|7,fa]npto«a^'ed’'^ ansS^imry 
■j^ies'foy'-'foitoatbg the {mlctaatfonof;'!^;.!^ 

■' by foe |»hWiihed, foe 

18'ttO fo tSbbw 
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It trill be tmgcfJaaei that Ptof. Newowwb eo«m»mik»ted Us 
|>riiidiiwl mult to t}w Royal Ast«>tw»l«4 SwAttf last sununcr 
(see “MoOtUy Nofiees,” vol. xicxvi. p. 35®!' 

PKor. Furstek’s SctENTiFic LECtDKES. — Under the title 
Samml»>ts wissttueka/lMer Vertritgf, thwe has lately appealed 
series of seven lectures on astronoinieal subjects by the director 
of the Royal Observatory at Beilin. It iodudes an address on 
“The Astronomy of Antiquity and the Middle Ages in Relation 
to Modem Development,” notices of Copernicus and Kepler 
and thetr wdrkSy 


CHEMICAL NOTES 


V'AHIATIONS tN tHE CRITICAL PotNT OF CARBON DrOXIOE 
IN Minerals, and Deductions from these and other 
FACl'Se—MreW. Nv Hartley has continncd his experiments on this 
subject, attd gives in a pRpcr read lately before the Chemical 
Society further conclusions as to the existence of the expansible 
thiids in mineral cavities. lie concludes it to be carbon diox- 
ide from the spectrum produced by the electric spark in a tube 
containing such gas as was liberated by the decomposition of the 
minerals ; the turbidity produced by crushing quartz under baryta 
water (Vogelsang and Gcissler, 1869) ; the rate of expansion of 
the liquid in sapphire compared with that of carbon dioxide 
(Sorby and Butler, 1869) and the determinations of the critical 
point made by himself in 1875-76. To determine the critical 
point he uses small thermometers ma^ie specially for the purpose, 
one havirg a range from - 20 to 140® F., the other graduated 
to register tenths of a degree from 25'^ to 33® C. The following 
table shows all the variations noticed in the critical point of car- 
bon dioxide existing In vaiious minerals : -- 


Topaz 
Topaz . 
Topaz ... 
Tourmaline 
Tourmaline 
Sapphire 
Sappbiie 
Sapphire 
Kock crystal 
Rock crystal 
Hock crystal 
Rock crystal 
Rock crystal 
Rock crystal 
Beryl ... 




28"" C. 

28® 0. and 26®-5 

27*‘27 

26‘^’0 

between 30" 5 and 31* 
between 25*5® and 2<)* 

3 O®* 0 S 
3 o ;'95 
321*5 
33 7 
39" 

30 ^ ’95 
30^92 


He discusses, from his conclusions, certain ideas with regard 
to the formation of diamonds, and believes that it is difficult to 
suppose that they ore entirely formed by a process in which 
anoxidised forms of carbon are intermediate products, otherwise 
they would occur not unfrequcnlly in the neighbourhood of coal 
formations^ The theory that diamonds are produced by reducing 
agents on carbon dioxide very highly compressed and acted on at 
temperatur^ much above its critical point, introduces a condition 
of things highly suggestive of further speculation, and of experi- 
ments subject to conditions under which no chemical reactions 
have ever been made in the laboratory. 


Thermo-Chemical Researches. -—Julios Thomsen has 
found m some recent investigations that gold presents allotropic 
modiheations according to the nature of the solutions from which 
it is obtained, and the reagent with which it is precipitated. The 
modihcatlons he has examined are gold precipitated from 
solution of the chloride aitd bromide respectively by sulphurous 
add, and tlmt j^reclpiiated from the sub-chloride, sub-bromide, 
and snhdodide. These modidcations dilfcr in the amount of heat 
Wived by eaoh in similar reactions. As the energy shown by 
^ predjdtated Imm solution of the chloride by sulphurous 
teas then ih the other cases, thi$ amount is taken as the 


standard. The energy of the gold precipitated from the bromide 
is greater by 3*200 Iheat units, and that precipitated from the 
sub-chloride, sub-iodide, or sub-bromide by 4*700 heat units per 
atom, 

Theine in Tea.— ^As the amount of iheine varies in various 
kinds of tea (according to different analyses) from one to six per 
cent., the question naturally arises whether the quality of tea 
does not depend upon the amount of theiue it contains. Some 
time ago M. Claus arrived at the conclusion that the inferior 
kinds of tea contain altogether more theine than the higher, 
pointing out especially that the cheapest, the so-called brick-tea 
used in Mongolia and Siberia, and prepared from all kinds of 
refuse as dead leaves, stalks, &c., contains far more theine (3*3 
to 3*6 per cent.) than the higher qualities (i*o to 1*3 per cent.). 
M. Markovnikoff, of Moscow, now arrives at different' results. 
Having made a series of analyses>f one kind of tea by the Various 
analytical methods used until now, for ascertaining their compa- 
rative values, he proves the deficiency of most of these methods. 
Ether, for instance, extracts but one-third of the whole amount of 
theine, and benzole, one-fourth. Using, then, a more perfect 
method, and analysing six kinds of tea, selected from the highest 
and from the lowest qualities, lie arrives at the result that the 
amount of theine in them varies but very little, from 2*08 to 
2*44, and that it regularly increases, with one exception, with the 
quality of tea, whilst (he amount of ash given by each kind regu- 
larly decreases from 6t to 5*7 per cent. The difference# being, 
however, very small, M, Markovnikoff supposes that the quality 
of tea does not depend, or depends very bttle, upon tJie amount 
of theine, and far more upon the quanUty of tannic acid and 
aromatic oils it contam.^, but that on the whole the teas made 
from younger leaves contain more theine than those made from 
older leaves. 

iNi iUKNiT. OF rrtfissiTRB ON -Some inter- 

esting observations have l>een recently made by M. Wartha, 
on the influence of pressure on combusthm. He observed 
the burning of six ste arine candles in fiee air, and in an 
iron case under a pressure of i *95 atmospljcres. They burned 
under this pressure with a flame 9 to 12 cm. long, and gave 
much smoke ; their luminous power dimiuislicd, while the flame 
assumed a yellowish-red colour. The decrease of weight after 
one hour of burning was found to be] less than in burning in 
free air. This last result is opposed to the observations of 
Franklandy who has affirmed that the consumption of the Imming 
material of a candle, or the like, is not perceptibly dependent on 
the pressure of the medium in wliich the combustion occurs. It 
is supposed that the difference of pressure in Fraiikland’s experi- 
ments (on Mont Blanc and at Chamounix) was not sufficiently 
great tt> give a distinct difference in consumption of the burning 
matter. M, Wartha further, put a candle to burn under an air- 
pump receiver, with special apertures, and, with increasing 
rarefaction, the flame was seen to enlarge, and its luminous 
power to dimini.sh. At a pressure of 90 mm., the greatest 
rarefaction produced, the luminous power igas quite gone, and 
the flame, which had now assumed threefold .size, appeared to 
consist of three parts, an inner bluish-green cone with a violet 
sheath, and a weakly violet mantle. The diminution of the 
luminous power in this case M. Wartha explains by the fact that 
under less pressure less of the products of combustion are sepa- 
rated in the form of soot. 


BIOLOGICAL NOTES 

The American Bi sons. —An important quarto memoir on 
the living and extinct Bisons of America, from the pen of 1^1 r. J, 
A. Allen, has just been issued from the University Press of 
Cambridge, Massachusetts. It is illustrated by hvelve plates and 
a map of North America, in wliich the distribution of the bison 
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for (be ftccottiit of the fgesil Ibrlhsi^ hteely, J^mm laUfmm awH 
was obtain^ fcjr Mr. K, S. Sh«kr, the Direeiorof 
the Kentucky Geological Sarvcy during fS6& and 1869, at Big 
Bone Lick. Indej^dent df ite acienafic interest the dtmlptim 
of d>e chase and iii|n4 dimihation of the eictsting animal will be 
foimd well worthy of i^sal. 

CotoiM^WH OF Water »y Salks.— C oral reefs, as is 
nwll knoWjt, give a greenish appearance to the surrounding water 
when they do not fie far below the surfkce of the sea. The 
capons, of merchant’ vessels are accustomed to report the obser- 
vation of such spots in tV ocean when they are not marked on 
the charts. It has, however, frequently occurred, that subse- 
quent navigators are entirely unable to find at such points any 
trace of hidden reefs. Baron von Schleinita, commander of the 
Gerinan vessel Gazelle, in the report on las late exploring 
eitpedition, mentions that he encountered ten such places in the 
meridian 177“ E, and 31“ S. The lead was sunk to distances 
varying from 400 to 600 feet, at all these places, without reach- 
ing bottom. The green water presented an appearance as if an 
oily liquid was constantly rbing^to the surface, and a quantity of 
it was seonred for examination. Investigation showed the cause 
of the phenomenon to be the presence of a great number of 
small, transparent, spherical salpa». These were joined together 
in double rows of sevei each, and by simultaneous expansion 
and contraction maintained a regular and comparatively rapid 
motioiL 

The Evolution of the CamelidvE.— P rof. Cope traces an 
acceleiation of the process of ossification of the cannon bones in 
Camelldin, bv which the three constituent metapodials become 
united at earlier and earlier periods of life. In the oldest genus, 
Tc^rotherlum, these hones are permanently distinct ; they are 
long distinct in Procamelus ; and in Auchenia the bones are 
Hinted before birth. There has been a concurrent reduction of 
the incisor teeth. In the Soup Fork genus Protolabis the three 
superior indsors persisted throughout life. In Pmmmeius om* 
dmtidU the second of these teeth persisted without being pro- 
truded till nearly adult age ; the first incisor was very small, and, 
with its alveolus, was early removed. In the existing Camelidas 
the second incisor disap|>ears in the same way. In ruminants 
other than CameUdse the third or external incisor has undergone 
the same process, while in the Bovldse the canines have also 
been atrophied. 

Self-Fertilisation of Plants.— -M r. Thomas Meehan, 
continuing his observation - on this subject, has found that the 
fibwer of Cumpc^nula puUttrnmz^ when confined in fine gauze 
bags, needed perfectly ; the method of tlxis self-fertilisation he 
has not discovered. He has obaterved the self-fertilisation of 
eficory, which has rather large white pollen grains. The whole 
ptoceis takes about two hours. About six oVIock in the morning 
the pistil with dose«l stigmatic lobes elongates, pushing through 
the mass of polkflf and carrying quantities with it. About an 
hour after the stigmatic lol>es expand, and the pollen falls into 
the cleft and on to the stigmatic surface. The fiowers dose en- 
tirely by nine or ten o’clock of the same day. No doubt pollen- 
eating insects visited the fiowers, but when these were carefully 
excluded, all the flowers had pollen on thdr stigmatic suirraoes, 
nevertheless. (/V<v. ^cad AW. Sct\, Philadelphia^ 1876, p. 142.) 

AN tlNVsoAL Case ok Natural Selection.— The usual 
causes for the origin and increase of secondary sexual characters 
do not exist among gasteropoda ; tlicre is no stmggling.betwoea 
the mal^ for jposaeision of the females. Mr. E. S. Morse has 
describe^ Batm. Sa:, Nat. Hist^ 1870, p. 2B4) a curious 
ca^e in whidi In U limited area the shdls of the males of 
Bumnmi scarcely eunalled half film length of (he j 


ftmaie, Shells, and there; was ho doubt ' 

' rocky :l«%e on which they\aved, was at.;, byimi": 
;petuou» currents, and, the '^^edhieiis, were- .always ’ 

'fbiind' hid in nooks and concealed' in 

, th^ imidlest males could work their way into .ccmslricted 
(fmrtm to the females j thus a diminution of tfie slse of 
the mule hod arisen from a singular mcoiidm^y^sexual onuses' 

GntA^kB IN REtATioN TO KuTRiTloN. — Proceedl% frdm 
the supposition that the processes of digestion ate merely decom- 
positions under the influence of water, which furnls^a tmallet 
and more diffusible molecules, that are afterwai^s compounded 
into the constituents of the body, M. Hermann recently {Nafm'* 
farsehet) proposed the question whether it might not be possible to 
employ gelatine for syr» thesis of albumen in the system (itvdeoovh* 
position products being very similar to those of ^bumen), merely 
adding tyrosinto it, the products of albumen-ciccomposition which 
arc wanting. He accordingly requested M. Kscher to make cer- 
tain experiments on the subject. For a number of days the same 
food, containing gelatine but no albumen, was given to animals, 
and their weight and urine were determined. Then, for a similar 
number of days, the same amount of. food was given, with a 
small quantity of tyrosin added, and weight and urine agsun 
determined. If the above supposition were correct, the body- 
weight should dimimsh during the first period, and the excreted 
urine correspond to the gelatine taken, plus some albumen of the 
body j in the period in wliich tyrosin was given, the body 'Weight 
should decrease le«s quickly or not at all, or even increase, and 
the urine be diminished so much as would correspond to the 
quantity of gelatine retained in the body together with tyrosin, like 
albumen. The experiments (nine series of them) made on pigs 
and dogs gave the following results i. Gelatine and tyrosin ate 
absorbed in the intestine ; they do not appear again in the excre- 
ment. 2. In food containing no albumen, gelatine alone cannot 
sustain the animal organism ; the weight diminishes. 3. 'i'he 
same holds for tyrosin in food that is without albumen. 

4« In food without albumtn, gelatine and tyrosin may together 
sustain the organism ; the v/elght of tills remains Stationary, or 
even increases. 5. The addition of tyrosin to food containing 
gelathie, but no ^albumen, diminishes the excretion of urine, so 
that less nitrogen is excreted than ..taken. 

NOTES 

Next month a new mincralogicai journal will appear in Ger- 
many to be called Zeiiscknft fUr Ne'ystalhgmphie und Mim> 
rahgie. The editor is Dr. Groth, f^rotessor of Mineralogy in 
the Gniveraity of Strassbiirg. The most eminent German and 
foreign mineralogists have promised their co-operation. 

Th; Natim states that the Trustees of the Johns Hopkins 
University are prepared, if conviuced of the want of such a 
periodical, to aiisist in the publication of an American Touiiudiif 
Pure and Applied Malkmatiis. A circular to elicit an expres* 
sion of views on this subject has been issued under the sigiiittires 
of Professors J. J. Sylvester, Simon Newcomb, Henry A, Edw* 
land, and William E. Story. 

Messrs. Macmillan and Co. are about to publish the tet 
volume of a ^‘Treatise on Chemistry” hy prof. and 

Dr, Schoriemmer. The aim of the authors in (hii work hUs 
been to furnish a concise but at the same time eo*hplete treatise, 
which they hope will serve as a standard for the use of i,ho^ who 
desire to obtain a more exlended knowl^l^ than be toiVed 
from various excellent smafier manuals that txiiit Thh 
authors endeavour to give as complete au^ .aceurute an acobtiint 
U pOmli%;of purely chemical 
tibu.of’i^';chietohemicri pTbeesses*' |h^the\^ise‘'hir 
and compounds a stat^ont or 
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hi, LEVE»RlEa is setting up, at the door of the Paris Ob 
scjrvatory, a public clock for the use df clock-makers, who have 
ton. in the habit of calling at a special room to see a chrono* 
meter regulated for their use. He has also issued a circular 
announcing that every commune which purchases a public 
toroid barometer, places it for inspection in a public building, 
and enters into an engagement to send regularly weather tele- 
gram% will receive warnings, either directly from the Ol'serva- 
tory, or through a departmental office established in each chief 
centre. 

A EARGjs aneroid barometer has been placed in the most 
prominent patt of the Paris Halles for the use of the country 
people who come daily to sell their garden produce. The dial 
Is I metre 50 in diameter, .and is lighted at r.iglit. 

At the last meeting of the Hiitherlaiids ?U)ological Associa- 
tion {held on Saturday, Novembtr iS, in the Zoological Garden 
of Rotterdam) the Committee of the Transportable ?Soological 
Statfon (see Nature, vol, xv., p. 118) presented their first an- 
imal report, which was received with enthusiasm by the members 
of the Atwociattoo, and will be printed in its SuMin, Next 
year Flushing will see the station ereeJed in its neighbourhood. 
With the addition of a fourth member, the Committee of the past 
year was te*elected for the year 1S77, and consists now of Prof. 
Hoffmann (Leiden University), Dr. Hock (Assistant at the 
Leiden Zootomical Laboratorj^), Dr, Hubreebt (Conservator 
Xisiden Natural History Museum), and Dr. Jiorst (Assistant at 
the, Utrecht Zootomical liabor tory). 

No less than twenty-nine medical men have been elected 
members of the French Chamber of Depulios, and seven mem- 
bers of the Senate. One of these, Dr, Henry Liouville, suggested 
the establishment of an extra Patliamentary Conference of all 
his cedleagues. The idea was carried into execution, and the 
conference of medical leghlators has produced much useful 
work. Various important bills hive been already prepared 
an 4 , presented to the Chamber of Deputies by these medical 
members. The object of the Conference is merely to deliberate 
upon medical matters, all political subjects being excluded. 
Members of al) parties are admitted if they belong to the medical 
protoiom the meetings of the Medical Conference are held 
wtoJy »t the ri?^d<mce of Dr. Henry Liouville. 

A optictaii recemly ocnnmeiiced to observe daily the , 

exact times at wtiich a radjomeier In Ms shop cemed 

,lo rpto* to me puli^islied dally in the TkwAr, and , 
toojtijh dMfitot raditoeto oan^®* be compared with 
iHready'intewwdng. Since Dficem* , 
to_ t,, to'^t pnhlhto* the radiometer stopped , 

to daytSnm^’'^ ^ during a idiimito** 
ito, *40 to 3 and on to ijfch, from ■ 
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tob) to|mrityof to atmosphere. , The tto <»f topping is: 
far to irregular, having varied only from 3. 30, to 4 y. hf* 

The hall in which the Academy of Sciences meets seems io 
be one of the ^orst ventilated rooms in Paris. If the windows 
are closed the tombers arc stifled with, heat and foul alr^ and 
many of the membets have a hmrer of open windows. An ilto- 
trious physiologist is specially remarkable for his aversion to a 
current of fresh air. At a recent sitting the following colloquy 
on this subject occurred ♦‘M. Bouley ; Nous sommes ploughs 
dons un air irrespirable ; ce n’est pas tenabje ; ct, au lieu du 
gaz, je desire qu^on nous rende les anciennes bougies. M, I-e- 
verrier : J’ai rdchmd Tdclairage par le gaz ; mais j’avais rt^clamt^ 
aussi un autre mode deaeration* Or, rien n^a ct^ changd sous ce 
rapport. Cependant nous avons le general Morin, et cn huit 
jours des appareils convenables de ventilation seraient instaUds, 
si Ton voulait M. Morin : Ah 1 en huit jours ! 11 y a dix ans 
I que leur installation est decidec en prtneipe ! ! f M. Leverritr : 
L’etat actual est vraimeni hoiUeux I 11 n’y a pas dc salle aus!H 
mal vcntil<*e que la V Imtitut ! If M, Leverrler would 

enter the meetings room in the magnificent new buildings of to 
Royal Society during a meeting of that learned body, petops 
he would be inclined to modify his statement. It is a curious 
commentary on the progress of science that in Paris and London 
the most unscientifically constructed buildings are those in which 
the leaders of science carry on their dehberanoiis. 

Baron von Hofmann, presideu*. of the Oriental Museum in 
Vienna, has received a letter from the Au5tro4iungarian Consul 
at Khartoum giving some details of the travel^ of Rnfm Effendi 
(Dr. Schniizcr). He haiJ visited Uganda, Usoga, and Uiiyora, 
and stayed for some time with King Mtesa, whom he speaks ol 
as a most wonderful man, with a considerable proportion of 
Ab)ssiman blood in his veins. This mixture of Abyssinian and 
negro blood Dr. SchniUer is inclined to think accounts fur the 
v.irjcil traiw of cltaractcr which travellers tell us Mtesa exhibits. 
He speaks of him as a man of high mteljigence, but like all 
ntgroes, a clnld with tiger imtincts ; his iiking for Cbrhtianity 
i may possibly be an outcome of his Abyssinian blood. J>r. 
Schnitzer stares that if he gets safely to the end of his joutiity 
through Nasindi, Magjpmgo, over the lake to Dufila and Lado, 
he will set about the arrangement for publication of his well- 
filled diaries. Dr. Noll of Frankfort will pubiiah the zoological 
results of his travels, 

A Commission for the investigation of tlie possibillity of 
making a canal across to Isthmus of Darien, left St. Nazaire 
last month. If their report is favourable it is stated that the 
work wnll be ccMntonced next year. 

A SPECIAL society for sending a scientific and commercial 
expedition to the uriexplore<l parts of Asia is about to be formet .1 
at St Petersburg. 

Mr. William Jolly, H.M. Inspector, has reprinted the 
paper be read at the B. A. Glasgow McetirtJSf; on Physical Edu- 
I cation and Hygiene in Schools, Kempstcrand Co., Loudon, 

I are the publisherp. 

! In the last ses^^ion of the Berlin Anthropological Soclet)' 
Prof. Virchow presented a communication from Dr. MaeJay 
on the results of his journey through the Malay peninsula. 

In his zigzag course through the mountainous region he re- 
peatedly encountered savage tril)es, displaying many points of 
resemblance with the Nigritos of the Philipp***® Islands. Two 
very interesting physical peculiarities of these savages attracted 
to travelhsr’s attention. Ibe first was to unusually prominent 
dftveiopment of the so-called third eye-lid, a feature by no means 
uncoiamon among may totos of apimals ; and the second a 
s^y^ds of to three outer ^ toes- This ^ 
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ktkr fketmliftrity lias been noUcttd k sevtial i&enibe» of jtHie 
«|ie kmily. In the course df Ms tilp Bt. Maday reached 
V itgaMed as the Mgbfst imnintaM of the peninstita. At its 
foot he found the most «tt*»dJrons remainB of the prdbisfcoriO 
Milanesiatt iahabitants, and encountered the dreaded V BrU|^' ah 
ape above the butaan hke. His accomits possess a special 
ktexest, as they supply the first aceurate description of what aie 
probably the only coniihental representatives of the insular 
tribes of the Malay Archipelftgo. Prof, Virchow exhibited also 
St bimze three-wheel vehicle, excavated near the River Spree, 
which was ornamented with oxen heads and birda Among a 
iarge number of anthropolc^icai objects shown to the Society 
were a collection of outlines of the feet of negroes on the loango 
;x>ast, showing in the most striking manner, by comparison, 
with the feet of Europeans, the crippling effects of modern 
:ostume. 

Tue South African Exhibition is to be opened at Cape Town 
>n March 15, 1877, We believe that Messrs. R, S. Newall and 
To., the well-known lightning-conductor manufacturers, have 
eceivcdthe contract for supplying thdr copper-rope lightning- 
onductors to the bultdinga 

A MEETING was recently held in Birmingham of the Council 
n conedtion with the projected aquarium for that town. We are 
i^lad to see that the arrangements for carrying the scheme into 
xccutton are well forward, and a Committee was appointed at 
be meeting to make all necessary preliminary arrangements, 
"he proposed plan of the aquarium seems to us all that could lie 
esired, and we are glad to see that Mr. Hughes, and other 
peakers at the above meeting, showed a laudable desire to make 
be iustitulion serve importaut educational purposes ; we hope, 
t least, that it will not degenerate Into a second-rate music-hall 
nd miscellaneous rendezvous. 

The Frendi government established many years ago at 
Uhem a school to which pupils are sent yearly at its expense, 

51 study, m itiu^ Greek arctoology. M. Jules Simon, when 
{fuister of Public Instruction, established a similar school at 
lome, for Italian archaeology. Both have been highly success* 
d. The number of works sent to France by them has been so 
reat that it was stated at the last sitting of the Acadmny des 
oiCfiptions et Belles I.ettrcs, that M. Waddmgton has deter- 
lined to issue a special periodical to be called Annals af A rcha* 
in order to publish the contributions of the Fellows of the 
chools and of other French archjeologists. 

A corekspondknt writes that on Wednesday, about ten 
linutesto 5 r.M., while at Black water, near Yorktown, Hants, he 
addrnly saw, not sixty yards off, what appeared to be a snuU 
all of fire klHng from the heavens. It was of a pale yellow 
olour at first, changing to a lovely bluish green ; then, as it 
pproached nearm* to the earth, it became brilliant red, with a 
lil of fire of the colour already mentioned j and finally, when 
bout a yard from the ground, it ikemed to go out. There was 
0 explosion, no hissing sound. There were thin clouds in the 
fey at the time, butStio wind ; and very few stars had come out. 
t shortly became too dark to ascertain if any body had actually 
tWen, or if the exploding carbon, or whatever it may have been, 
ad left any mark on the grass, which was partly under water. 
»emal friends had noticed an aerolite procei^ng fi^om north to 
]|hth In the direction of our correspondent's post, about the 
ime wli^ he saw the fire-ball fall 

The iuimsity, colour, and polarisation of the diffuse light of 
m $ky in different parts has recently been a subject Of study by 

^ild, of the iSt P'etersburg Academy, who has endeavoured 
H a somewhat comjdikted ^instrument devised 
7 Mm tpd immad a '^uranopbotometer.^' Referring to the 
eadem^’s for the account of this Instrument, we may 

ere give at wMdh M. Wild Has arrived i— 

" tile ami Ina veriioal ctmle northwardiL it is 


found the colour the fiom the 

eed end of the spectrum towami llm ^ 
dis^nbe firbm the sun, it reaches hbbht mWmy 
Fmunhofor linos C and B (corresponding to a 'wayi^ieti^ of 
oiotK^ mm . } } from there on to the homon the ooW ^^ui!% 
gok back towards the red end of the spectrum. Thu% in fet 
Fetemburgat the time of equinox, the sun haring about tSO*. 
s^th distance, the colour tone of the diffase light at iefi mg^htr 
distance (in a Vertical circle) is mostly pure Wee, and passes on 
either side into green. 3. The mtmtiem of the colour appears 
to reach its maximum at 90® distance from the sue i where also 
foe degree of pokrisation is a maximum. On either side of 
this maximum the degree both of pokrisation and of satmatloh 
of colour decreoMs pretty regularly. 3. The intently of the 
diffuse reflected light of foe sky appeam^ on foe other hand, to 
be at its least at about So* dismnee frpm the sun, and from thara 
it increases less quickly towards the horison than towards foe 
sun. Thus, while at 140* distance from foe sun the intensity is 
about five times greater than at 8o*, at 20® distance it , is over 
seven times greater. Southwards from foe sun foe intensity Is 
considerably greater than northwards for foe same distance# 
Thus, at 20* distance southwards it is nearly twice as giWat as 
the same distance northwards. These researches are bring further 
prosecuted by the author. 

The photography of tones ’* has been accomplished by Dr, 
Stein in a way which he describes in Po^mdorff^s Annalm 
(No. 9, 1876). One variety of his method consists in fixing a 
tuning-fork borixontally with its branches in vertical planes ; 
there is a hole bored tlirough the upper branch and a horizontal 
beam of light of somewhat larger section than foe hok is directed 
on this from a heliostat. Part of the beam passes through to 
a sensitised pUie in a case, which plate is made to move rapidly 
in a horizontal direction by means of a spring, or the like. Thus 
the luminous circle (on the plate) which, when jhe fo/k is vibrated 
and the plate at rest, gives a vertical line, gives a horizontal smu* 
ous line when the plate is put in motion. The rate of motion of 
the plate being fixed, there will be a different number of undu# 
lations in a given space for each fork of different pitch. The 
curve has some interesting features ; thus, it is much brighter at 
the bends than at the intermediate parts, the motion having 
been slower at the points of turning. The gradual retardation 
and acceleration arc clearly shown. Dr. Stein ifinds it {>08- 
sible to photograph all ordinary musical tones, and even those 
vibrations which are above the upper limit of audition. He 
applies his method to strings also ; fixing on these, with light 
supports, smaTl square discs of blackened mica with a hole for 
admission of the light. Several cords in a row may have their 
periods photographed together on the same plate, the mica discs 
thing one above another. 

The additions to the Zoological Society's Cardens during th^ 
past week include a Sykes’s Monkey {Cmapithecus 
from West Africa, presented by Mr. R. Payne ; a Vervet Monkey 
{Cmopitkecus lalmdU) from South Africa, presented by Mr. 
Thos. Mash ; a Rhesu$ Monkey {Maaxcui etyihmus) from India, 
presented by Mr. J. H. Ivory *, a Hoffmann's Sloth 

from Panama, presented by Mr. k. R. DiokiiMfoul * 
Silver*backed Fox {Casm ckama) from Soufo Ah'ica^ prfoentedi 
by Mr. Rifoard Ladd ; a Common Pamdoxure {ParadajcurUs 
fypus) from Baigal, presented by Dr. J. i * Black* 

headed Gull (larm ridihundus\ Europcrit> pretMihted by Mr. 
James Smart J two Jardine's Parmto{Aatf^^^ 

West Africa, two Indian Robins two Red* 

crowiwd Jay Thrushes iflarrula»fUfinep^^ a HomfiridV Moun- 
tain Thrush {Myx^ophonms fook a 

Red Coati 0 t 4 sua mska) from South 

apurmd Fianonfoies {^ramalirns dtirbh 

denorited* 
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1$ 76* CdHtaios t pi'p^ ^ the a^^p*t<»tt SMCtmm of the col^* 
ili MMrs otf seveml moHaww* 1^ Ai>t<»i.io ]jiid (Siovanni 
|3SgH* The mihbn ^<)w lli«t the colovmfi ma^ of the 
iiw# the Mtme eheo^tioii spectrem cWorophyll, 

end that the colouring matter of otlmr wn^iuica w identical veg^ 
thMe colouring or their toivfttiy«8.-»A table of the 

aolat apote 1^ faeulae obaerved at Palermo m August and Sep*- 
ttoWr; Oil at leaat h*df the days there was an absenceof spots* 
the spfictroscopie image of the sun’s limb as seen at Rome in 
tanuary and February^ iBys, acconipanies this number --Prof. 
SerpieVi erntrioueil his paper on the observations of the sodiaeal 
IkhtTby Joo«^ 

Oi^ben-^Tbis number contains a very quaint drawing of the 
stth tf^en Irom Kircher’s ** Mundus Subterranean.” It represents 
1 body covered with Barnes, bright spots of light, and 


I of smoke giviim the appearance somewhat of facula, spots, 
imd prominences;. — ^Spectroscopic and direct observations ot the 
sun made at Palermo in August and September last, by Prof. 
Tacchini. He remarks that the height of the chromosphere, 
about t%*\ seems greater than is usual at the minimum sun^t 
period where hitherto a diminution has been noticed, the eruptions 
were smaUer in number. Prof. Serpieri continues his paper in 
this number. 


wWi riie spectrum of the star. Spectra have’*', been obtained of 
Sirius^ Ve^, Venus, the moon, &c. 

% dd not purpose in this preliminary notice to describe in detail 
the arrangements of ihe special apparatus which has been con- 
struomd^ nor to offer in their present incomplete state to the 
Royal Society the results of the experiments Stiff t venture 
to hope that even in this early stage of the inquiry the enlarged 
copy of the spectrum of Vega '(a Lyrse) which accompanies 
this note, may not be regarded as altogether unworthy of 
attention. 

After exposure to the Hght of V^a the dry plate was allowed 
to remain in the instrument until the following morning, when a 
solar spectrum was taken upon it through the half of the slit 
which had remained closed when the instrument was directed to 
the star. 

The photograph shows seven strong lines fdl of them riightly 
shaded at the sides. The two lines which are least refrangible 
coincide with two known lines of hydrogen in the solar 
spectrum. 

It is expected, by means of an apparatus now in the course of 
construction, to obtain also any finer line which may be present 
in the spectrum of this star, as well as to extend the photographic 
method to stars which are less bright. 

I need not now refer to the many important questions in con-* 
nection with which photographic observations of stars may be of 
. value 


JP^ggmddrff^ s Annaim der Phpik und Chemie^ No. lo, 
sByd. — On the heat conduction of gases and vapours, and 
the dependence of their specific he.it on temperature, by M. 
Winkelmann.*>~Oa the absolute changes of phase in reflection of 
light, and on t^c theory of reflection, by M. Wernicke. — The 
slectric conductivity of chlorhydric, bromhydric, and iodhydric 
acid, and of sulphuric, phosphoric, oxalic, pyrotartaric, and acetic 
acid in aqueous solutions, by M. Kohlrausch — On the transverse 
viiMrations of liquid films, by M. Melde. — On the photography 
of the less refrangible parts of the solar spectrum, by MM. Vogel 
and liiohse.— On the number pf electric materials, by M. Neumann. 

anhydride sulphuric add and a new hydrate of sulphuric 
acid, by M. Weber. — Remarks on M. v. Oettingen’s paper on 
teinpersture and adlalmta, by M. Clausius.**-On w smallest de- 
flection in the prism, by M. Lommel*— On the momentary illu- 
mination in obi«rvation of light wave streaks, by M. Mach. — On 
a tisdiometer experiment, by M. Ktiiss,— -Saiety arrangement for 
l^drogen-making apparatus for avoidance of oxyhydrogen explo- 
sions on mixture of the gas, by M, Rosen feld. 


SOCTETXES AND ACADEMIES 

London 

Royal Society, December 14, — Note on the Photographic 
Spectia of Stars.** By William Hoggins, D.C.L,, LL.D., 
F.R.S. 

In tlie year 1863 Dr. Miller and myself obtained the photo- 
graph of the spectrum of Sirins, 

* On January 27, iBfiJ, and on March 3 of the same year, 
when the spectrum of this star (Sirius) was caused to fall upon 
a sensitive collodion surface, an intense speetmm of the more 
refrangible part was obtained. Prom want of accurate adjust- 
Idem of the focus, or from the motion of the star not being 
mctlj compensated by the clock movement, or from atmo- 
spheric tremor, the spectrum, though tolerably defined at the 
^gev premted no indications of lines. Our other investiga 
ti^haye^ho^o prevented us from continuing these experi 
ments furmer ; hut we have not abandoned oar Intention of 
ptttsuwig them.” ^ 

WMfflUsd dtCM (fimMinents by the aid of the 
*» the Royad Society’s telescope in 
W JMeimn* epnridsiame detny has arisen ftom the necessity, 
of u more ur^ortn motion of the driving 
Howard Grubb has successfully 
to TO dock the cohtml of aiecouds pendulum in electric 
w|di a sidereal otodk^ This system works quite satis- 

: l^dsms em^oyed am made of Iceland spar, and the lenses 

of ^^4, aaiansivo trial of different photographic 

So :ariahgea^riiat a or electric spectrum 
amrie plam* for' the puipCse of comparisem, 

• «■ 'TWw.'. ise4,i»,4as^ ' ■ ' ' ' i 


Anthropological Institute, December ii. —Col, Lane-Fox, 
president, in the chair. — The following new members were 
announced ; — Rev. A. H. Sayce, G. Tippets, and T. F, Pea- 
cock. The following paper, by H. H. Howorth, was read :~— 
On the ethnology of the Geriuans ; Part I., The Saxons of 
Lower Saxony. The author contended that the Saxons north 
I of the £)lbe were immigrants, and of the same race as those 
1 south of that river, and that the Saxons were not indigenous to 
Hanover or Westphalia, but colonists or invaders. This he 
proved by the topography of those districts and by the names 
of men, things, &c. He pointed out also the strong differences 
between the old Saxons and the Saxons who invaded England. 
He referred to Spmner’s Historical Atlas for the definition of 
the ancient limits of the Saxon peoples. — In the discussion 
which followed Mr. Hyde Clarke opposed the author's views, 
and considered that in these matters we had no better authorities 
than those heretofore accepted. — A paper on the Javanese, by 
M. Kiehl, who had resided there for some time, was also read, 
and interesting accounts of the religion, customs, agriculture, 
&c, of the Javanese were given. Mr. Campbell also spoke oU 
the subject. 

Physical Society, December 2 .-^l^rot G. C. Foster, presi- 
dent, in the chair. — The following candidate was elected a 
m«ml>er of the Society G. Waldemar von Tunzchnann.— M. 
Janssen made a brief communication, in French, with reference 
to a method which he has proposed to the Acaddmle des 
Sciences for ascertaining whether planets really exist between 
Mercury, and the Sun. After mentioning the Importance of 
photography from an astronomical point of view he explained 
his reasons for hoping that a series of solar photographs, taken 
regularly at intervals of about two hours at a number of places 
on earth’s surface would enable us to determine this question. 
As it is necessary that such observations be made at several 
places and in several countries, M. Janssen hopes that other 
countries besides France, will ere long arrange to have such a 
series of observations taken, and he considers that in a few years 
the circumsolar regions would thus be cxplofcd with a certainty 
which could not possibly be attained by any other method. He 
exhibited some of the original photographs taken in Japan of 
the transit of Venus, and explained the advantage of placing! 
grating in the focus of the camera, in order to eliminate distor- 
tion.— Mr. Crookes showed the spectrum of a small specimen or 
I chloride of g^liom which he had received from its discoverer, 'M. 
Lecoq de Boisbaudron. The discovery of this metal is of peculiar 
interest, as M, Mendelief had previously, from theoretical consi- 
derations asserted it to exist, and had also correctly given some of 
its chemical and physical properties. The mott.prominent line in 
the spectruin was a bright line in the blue somewhat more reftan- 
gible than that of indium.~Mr. Lodge briefly desmbed a model 
which h«! has designed to illastmte How of electricity, te, and 
he showed how rindlar co»sid«t^tk>RS can be applied in the case 
of thermo-electric currents. The model in its simplest mrm 
cbttsids bfanendlms cordiUMW^^ and on one 

ride of the square thus fonmetf it passes through a of 


lield ut ihdt t%i 4 todis ttrinp* 

accoidtng as thtf repfowait of a or sion^fion* 

iliictliig latbsti^iice. Who^ coiHkidmd in ^itaootioo witli 
<^ctrieit3r» the batloo»4rt lo oscillate on the oord^ and 

it they move la oao dlf^oo^ Ifreat^a^ velocity than iia the 
othen the ciow! will ted to ittove ht the farmer direction. How 
at a jtincddn of etjpper lihd iron an anaymmetrloal oscillation of 
the molecules most tefne, and the cord, or electric current, v^ill 
advance when tte junctions are at diifeient temperatures. Mr, 
l^odge showed erperimentally that for a given difiference of 
iempemttive the maximum thermo electric current is obtained 
wlteoneofthe jvinctioivsisat 2^* C, and beyond this point 
tbe amo^A^ defection decrcawa This fact led Sir W. 
Th®m»^>n to discover the convection of heat by electricity { 
that is, if we have a citctiit composed of copper and iron 
and one of the junctions be at the above temperature, the cur- 
rent, in passing lrx>m hot to cold in the iron, or from cold to hot 
in the coppen alisorhs heat. This fact was cxperimentaUir iUns^ 
trated by Mr. Lodge. A strip of tin plate is symmetrically bent 
Ro as to nearly touch the two faces of a thermopile and is heated 
at the bend by steam passing through a t>rass tube on one side 
(not end) of the thermopile and kept cold by a enmnt of water 
on the other side. As the arrangement i« symmetrical no current 
is found to pas* through the thermopile, but when a powerful 
yotee ctttrent passes trough the stop of metal, a distinct de- 
tieclion of the needle is observed in accordance with the above 
law, 

I^HILADELPIUA 

Academy of hlatural Sciences, June, — Prof. Cope’s fourth 
eontributiou to the history of the existing Cetacea, describes new 
jSpeoics of Globiocephalus, Phocasna, and Lagcnorhynchus. He 
alfo described (July 25) a new fossil genus of Camelidm, Proto- 
lablfi, with three upper incisors on each side. 

Paris 

Academy of Sciences, December rt.— Vice-Admiral Paris 
m the chair,— The following papers tccre read Theorems 
relating to couples of segments m’^king a constant length, taken 
the one on a tangent of a curve, and the other on a normal of 
atmther curve, the two curves being of any order and class, by 
M. Chastes. — On the composition 01 glass and crystal among the 
ancient#, by M. Feligot. He proves by quolarion and chemical 
analysis that the glass of the ancients dificred importantly in 
compof itibn from the ordinary glass of to* day ; the proportion 
of lime was much smaller (our good glasses contain 12 lo 15 
per cent, of ther weight of it). P'urther, no test or analysis 
proves that the true crystal, the English JlhU ^lass, was known 
LO the ancients. 7 'be honour of its invention belongs to us. — 
(general method of analysis of the tissue of plants, by M. Fremy. 
He hnds the prindpsl tissues of plants, after exhaustion by neu- 

« sol vents, to l>c formed by organic a.s«iociatiou of (i) cellulo- 
odies (cellulase, ptracellulose, metacellulose) 5 (a) vasculose ; 
tttose, (4) pectoiie, (5I pectatcof Ume, (6) aaotised substances, 
arious mineral matters. He iiidicates the rcagtttt for eoch- 
— C)i!i a polymer of oxide of ethylene, by M. Wurtz, — Kestilis 
oteibed on phylloxeri«?ed vines by their treatment with sulpho- 
carbonatfifi, manures, and compression of the ground, by M. 
Ma«!e«.— M. d« Ijesseps presented a report by M. Rfjudaire cm 
^e resuh# of Ms exploration of the Ttnmsian Ohotts. An extract 
from an Arabic mawiuscript found at Nafta shows tet the awa at 
one tiwtR reached to that place, M. Koudaim points out the ad- 1 
vantages of the new project. — On the laws of impulse 

plants, by M. Baillon.*— A new chapter lidded to the 
history of hytoridr^C^i/^A by M, GodiaUi— Reseated on 
the structure, the modes of lormafion, and some 
io the functions of the urns in NepmthesdistUiat&riay by M, r aivre* 
The urn is a special formation, sm ^emriSy Wofliging j 

ca% to the foliscecms type, derived firoite the podiittcle, 

is a contbmatton of the median nervure of the foliar lamilta. 

The ^ P^*^^^** ^‘^**‘ *^* ^ 

liaiv^ poured into the urns is partly absorbed.— Oft lSte 
bote, 'by M. 'BramOi— ReSeatecson the vtelfty the,.eggi 5 m 
phybbRem (thhrd commnmcation), by M, Bxlbiaiii. Tim upper 
iitndtbf at which thee^am xendmedteiilc# is : 

(The were made with hot water.) . The sm . 

hteeti height te the grmhid die iquickly on being atpted 

in a diy blate The eggs By (mason of tbh eWtine of 'their oiter 
' ^ destecdvo 'Ugete 


teudttidy,— On some for 

teWim of the vines atidferAe Of by^M, , 

the geomete oetistfiteon^ which 

tet bote by several p\$m whte tefa at wte 

point ef e body, by M, Rohsltnte^— Note on the ititewtdon of 

'Wijf + kt f tv) - 4 * 4 * 

by M, Alh^ret,— On the spectrum of the hew star of the Oohj* 
stdkdpn pfcygiiiis, by M. Cornu. {See separate artlA*]— Net* 
on the coweeiion of variations in the woVkiet of asironomicat 

r dnlums arising from diflemnccs of atmote*vic prewtttre, by 
Redier, Above the bob is fixed an anerPId barometric case# 
and a mass connected with the flexible wall of this rbes or ftilk; 
thus compensating the effects of the presmTe*— N<i<te on the 
theory of the radiometer 5 extract from letter of Mr. Crooked to 
M. dn Moncel— Liberation of ammonia observed after rapture 
of certain bars of steel, by M. Barr^. This was verified with 
red iitmits and yellow turmeric paper ; which applied to the 
moistened fracture, changed to blue and brown mpcctively. 
Bubbles of gas rose from the moisreued surface during a quarter 
of an hour, l^he effect is got in Beasemtr steels, ana in steels 
obtained from the Siemett’«* famAcc. M. Daubree remarked that 
M, Fremy had observed the libemiiofi of ammonia from steels 
in the cold sUte in presence of steam. M, Bottwingault had 
discovered nitrogen in all the metcoiic irons he had ex- 
arained, and M. Cloez bad found ammonia in the state of chlor- 
bydrate and carbonate, in the meteorites of Orgucil, He thinks 
the gaseous bubbles indicated also thb presence of a gas less 
soluble in water than ammonia.— Researches on the urea of 
the blood, by M, Ficard. There are in arterial blood two dif- 
ferent substances, both decomposed by Mllon’s reagent ; the 
one, very destructible, disappears almost completely in the cipil- 
laries 5 the other is fixed, resistant, and exists ih venous blood ih 
the same quantity as in arterial (it is probably the urea of the 
blood) — On the fixed celh of tendons, and their lateral proto* 
nlasmic expansions, by M. Renant. — <la a dust shower at 
Boui^Kuc on t)ctober 19, and on the mode of formatioi of earthy 
rains m general. The dust was mi>stlf of Mris of various 
microscopic algte, with grains of slUca and Ume ; it was pr.»bab!y 
raided from the beach. He thinks the organic matter in suen 
showers is not, as often supposed, derived from the air,— The 
height of the quaternary glacier of La Fique, at JUgn^rcs-de* 
Luciion, by M. Fiatte. 
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:'"'';^C'^;'"' '■ '■; / MycEk^ :.;; 

0 f M ^ arctaaologj^ isciovcnes which this nme- 
i century hAs witnessed? that which Dr. 

has just reported ftt>m Mycenae will certainly 
be rpgatded as among the most important. Indeed, as 
dblWing a Jght on those early days oi Greece, the glories 
bf -vlrhich are reflected in the Homeric poems, it will stand 
prte*emineflt, and cast even the researches made by the 
lame ardent C^tplorer at Hissarlilc into the shade. There 
was in that case always some degree of uncertainty, and 
even his most sincere admirers and sympathisers could 
ftot but feel that among the successively disinterred cities 
it was doubtful which, if indeed any, was the Troy of 
the Iliad, and whether "the treasure of Priam*' was in 
reality that of the imburied father of Hector. 

At Mycenm, on the contrary, the claim of the 
ruins which bear that name to be regarded as the 
representatives of the ancient city founded by Perseus, 
the massive walls of which were built by the Cyclopes, 
appears to be indisputable. It is true that Strabo relates 
that not a vestige of the town had survived to his lime, 
but the account of Pausanias fully identifies the spot 
where modem geographers place Myceuir; as having been 
in his days the traditional site of the city. 

" In returning to Trelus, on the way to Argos, the ruins 
of Mycenae are," he says, " seen on the left, nor is there any- 
thing recorded of greater antiquity in the whole of Argolis. 
When Inachus was king he called the river which flows 
by after his name, and consecrated it to Juno. In the 
ruins of Mycenso is the fountain called Perscia. Then; 
arc also the underground buildings of Atreus and his sons, 
in which were kept their treasures. There is, too, 
the tomb of Atreus and of all those whom /Egistheus 
skw at the banquet after their return with Agamemnon 
from Troy. As to the tomb of Cassandra, it is dis- 
puted by the Lacedasmonians who live about Amychi. 
But there is the tomb of Atreus himself and of the 
Charioteer Eurymedon, and that in which Teledamus 
and Pelops lie together (who w^ere the twin sons of 
Cassandra, and were slaughtered as infants by ALgis- 
theus at their parents’ tomb), and the grave of Electra. 
But Oytemnestra and ALgistheus were buried a little 
without the walk as they were not thought worthy to be 
intOTed within, where Agamemnon himself, and those 
who were slain with him, lie." 

$udi was the legend 1, 7GO years ago, and making 
all allowance for the teconstruction of history or legend 
to winch locai guides are so prone, there is enough to 
show that a strong tradition remained upon the spot of 
an c^ly, race of kings whose deeds were famous in the 
t)x^ days whicn the Iliad was composed* 

^ Even how the gate with the lions still stands in the 
Cjfcl^an V^ls, the sphterroean buildings and various 
exist, and tl^ traditioh of the treasures of 
A^us and hia sons to have been without a 

of the tombs 
be Conjee-* i 
p light more, j 


of the Idngs of the golden dty^ 

V we receive photographs of the various objects 
discovered in the tombs it is idle to spectate 
fdrms^ which are of course but vaguely described fc a feufr 
tied account sttch>s that furnished to the Ttfpm by Br» 
Schliematm. Though many of them appear to be novel 
in character and the general contents of the graves rich f 
beyond all comparison, yet the results of the excavations 
do not as yet appear to be at all out of harmony with 
what might have been predicated of the contents of A 
royal tomb belonging to what prehistoric archaeologists 
would term the dose of the Bronze period of Greece—a 
country where notoriously much allowance must be made 
for Egyptian influences. The bronze knife, the curious 
bronze dagger, the bronze swords and lances, the former 
having scabbards ornamented with gold, the gold*covered 
buttons, which from the description would seem to be 
not unlike those found by Sir R. Colt Home in some of 
our Wiltshire barrows, the long flakes or knives of obsidian, 
the style ot ornamentation of the gold with impressed 
circles and spiral lines, are all in keeping with such a 
period. But though in general harmony with what might 
have been expected, there arc, as already observed, also 
important and Special features of novelty in the dis- 
covery. 

The unprecedented abundance of the gold ornaments, 
the masks, the great diadems-— which possibly may throw 
some light on the Scandinavian bronze ornaments which 
go by that name, and also on the Irish gold " minds " and 
the golden crosses in the form of laurel leaves-— the silver 
sceptres with the crystal balls, the engraved gems, the 
vases, the great gold pin with the female figure crowned 
with flowers— possibly the Juno Antheia worshipped in 
the city of Argos— in fact the whole find will attract the 
attention of both classical and prehistoric antiquaries. . 

The pottery discovered appears also to be of peculiar 
fabric and material, and will no doubt contribute much 
to our knowledge of ancient fictile art As all the originals 
will go to enrich the already important Museum of 
National Antiquities at Athens, it will be mainly ton 
photogra]^hs and drawings that these wonderful ob^l 
will be known in this country. Let us in passing express 
a hope that the photographic and artistic representations 
of the Mycense treasure may be more satisfactory than 
tlxose which constitute Dr. Schliemann's Hissariik Album. 

With regard to the antiquity to be assigned to these 
intennents, it will be well to bear in mind that they lay at 
a considerable depth below the slabs first discovered by 
Dr. Schliemann, the ground beneath which he origi- 
nally regarded as virgin and undisturbed ; that above 
these slabs lay a great thickness of probably 

accumulated at a time when the city was inhabited, and 
yet that Mycenae was destroyed by tlie Dorians of Aigos, 
about i^C. 468, at a period so early in Greek history that 
no authenticated coins of the city are known* It seems 
to have been from the d^pth at which the interment lay 
that they escaped the researches of former cxcavatdrs, 
including Lord Elgin, upon the site. The reputed tomb 
of Theseus, which waii rifled by Cimon the Athenian 
the year after the destruction of Myceiu®, must Wve 
Jafai nearer the suttaccj but riie bronze spear and 
whldb wre fptmd in It, which were br^ht w^ ^lhe 



triumpfc. 'ftwi' 4o, .Atfeto, .|>o|Bkt' 'to 

ytyfj^ belonged Tht$p^6{ 

Aji0les in tbe ^ Phtselis^ «md the 

! jwptd 6f Menmon in &e of 4®scti[!a|>iws at Mib- 
:ittedia> irere also brom^ bf W metal, as Pausahiais 
observes, a& tfep of the heroic age were made. 

Ha^ Aogusthste the buried treasures of My* 

cehas when he oollecdng'the 
mui^ n Ca^ea, the researches of Dr. Schlkmaun 
m^ht have be^ In 

, , As it is, he is to be congratulated not only on the ex- 
tent bad importance of his discoveries, but also on his 
' investigation having brought to light those horned Juno 
idols which he anticipated finding. His theory of some 
. of the owMike figures ftom HissarKk bearing reference 
to the xuune of yXmtKomis has met with more 
ridicule than it deserved, and if the discovery of 
the^ horned figures of fiimms nirvm should be 
substantiated, Dr. Schlicmann will be fairly entitled to 
daim the victory oyer his adversaries. Under any cir- 
eumstances both he and his no less enterprising help- j 
meet deserve the most cordial thanks of all scholars and 
antiqtuwies, J. E. 


PEScmns PACES of man^ 

Tike Races of Mm and their Geographical Dtsiribuiion, 
From the German of Oscar PescheL (London ; Henry 
S. King and Co., 1S76.) 

T his book appears from the preface to be founded on 
General A, von Roon's Ethnology as an Introduc- 
tion to Political Geography,*^ though it is substantially a 
new work intended to form a complete manual of ethno* 
logy- The actual title is somewhat misleading, as no 
!\iq)edal prominence is given to problems of geographical 
distribution, while languages, myths, and mere tribal 
distinctions, arc treated with great and somewhat bewil- 
dering detail The perusal of a work like the present, 
which, with great labour attempts to bring together in a 
compsict form, all the existing information as to the 
physical and mental characteristics of the various races 
of ipanTkmd, impresses one painfully with the sUll chaotic 
state of the infant science of anthropology. With an 
^^helming mass of detail as to secondary and often 
unimportant characters, we find a frequent want of exact 
knowledge as to the chief physical and mental charac* 
tflrisdes of the several races and sub-races. 

Lamguage, myths, habits, clothing, ornaments, weapons, 
arc described in deuil, while we are left without any 
sufiSdemt mfarmation as to the stature, bodily propor- 
tions, features, andJbJ^oad mental cli^mcteristics of many 
Important groups of men. The reaison is obvious. The 
, formet class of facts can be readily obtained by passing 
travdifers ; while the latter require the systematic obser- 
yatitohbf an intelligent resident and more or less skilled 
and can only be arrived at by means of 
. ^ measurements and long-continued observations. 
^ m almost cverjy pert 

o^ i^eiy<?dd thcr^ more or less intermixture of reces,, 

bfou^t’hbout, by various causes-^as slavery, -war, tfade, ’ 
‘ and '"aodidehh^' .mimtions. Plence In many 'east^ the ' 

as to the cha- 

be may 


value. - it is -ohty^by'i; , 

-k: pe^le,’ by tiavdlhig'dn^^ di^ct'^they' 

by a mote accnf^;k!bdl^ge eif 
l^ope^dteg tribes' with whdm'''.tliey 
■tihat the observer is enabled m dieebbstngle' 
i' t'^''tbey .present, and di^ermlhe 'Witb'$dme''a|^|n^^ "m' 
accuracy, the limits of vamtkm of 'fhe'pitoi:-br’ty^^ 
race. Unfortunately this has yet been dohe in 
tively few cases ,* but anthropol^sts are noW befcw 
impiessed with importance, and we may Soon hope to 
obtain a body of trustworthy materials, Which mOy d^abb^ 
us to determine, with more confidence than is Vet possible, 
the characters and the affinities of many of the best 
marked races of mankind. 


We will now give a sketch of the mode in whldh the 
subject is dealt with in the present work, and point out 
some of the more striking merits and defects it possesses. 
The first and larger portion of the bo<^ treats of the 
various physical and mental characteristics Of mankind, 
the latter portion being devoted to a systematic review of 
the races and tribal divisions. The introductory chapter 
treats of man’s place in nature, origin, ank antiquity ; 
and while adopting the developmental theory as regards 
animals, argues with more or less force, against the Dar- 
winian theory of the animal origin of man and especially 
against the influence of sexual selection. The hypothetical 
continent — Lemuria— is suggested as the most probable 
birthplace of the human race, and it is explained that this 
locality is ** far more orthodox than it might at the first 
glance appear, for we here find ourselves in the neighbour- 
hood of the four enigmatic rivers of the scripturai Eden--^ 
the Nile, the Euphrates, the Tigris, and the Indus.” The ' 
unity of mankind as constituting a rihgle speeies, is 
strongly urged, while the evidences of his antiquity are 
briefly but forcibly set forth. We are glad ;to see due 
weight given to Horner’s borings in the Nile valley, which 
we have always thought have been unduly depreciated. It 
is well remarked that the suggestion of the piece of pot- 
tery found at a depth of 39 feet having fallen into an 
ancient well or tank, is altogether groundless, because 
this is only one out of a large number of fragments of 
bricks and pottery found at various depths over an exten- 
sive area, and there is certainly no reason why the 6ne 
found at the greatest depth Should have fallen into a well 
rather than any or all of the others. It seems not to have 
been considered, by those who have advanced this view, 
that a well at Memphis, close to the Nile, eouM not haVe 
been very deep, and that if it had been it would probably 
have been in use for many centuries, and would have 
become the receptacle, not of a solitary fragment of pot- 
tery, but of a whole collection of utensils, ornaments, and 
domestic implements, such as invariably fall into tveJle in 
the course of time. Moreover, a well 40 feet dee^ in Jie 


oft alluvium of the Nile must certainly have boon 
rith stone or brickwork, and have beeh at the 

op by some inclosure solid enough to have lilted &e 
ntlddy innndation water, and it would almost cataitoly 
lave'been’cb^red over to keep out ''sanitl;nnd ■dust ; 
Iry season. It would [therefore, 'be 
jOre 'ott,'0ie''i'Sttc,;Of an ancient well',v 4 i^nt iknowlngv;]^' j 
(o'that/no'ininio' has^ and unsound ■ 
t 9 ix ^$4 0 ^y was , 




■ vt 'mui(t;^stM-fitiiiti,, . *it'W^: ,». Aeory, wfc . 

, ,' jB«<i 'Only 'tq.:pvM^^. tnctn. 

Thc iwrt c^l^MW^ t^ :^y,f(:^, Ow^^s of the 

toes W MattWttd--«eats ^etty f «“« 

ciw»wi,:8tod alb» <tf the liaii<, W ^ I®*® satjsfactonly 
foii&W 1» jtfescace of «»atBr«»l> of other physical charac- 
fc^aik ifec ctioaosion ^Ived it is « that neither the 
0f tW portion of the skeleton 

ha^affWd^d < 2 ^ marks of the human races s I 

that the ^ likewise displays only various | 

gThflatidns df darkness, and that the hair alone comes 
of our systematic attempts, and even this not 
always, and never with sufficient decisiveness.” 

Thenext chapter treatsof Linguistic While 

- speakng faVpurahly of the imitative and interjectional 
theory of language, its powers are unnecessarily limited 
to , events connected with the production of sounds, for 
no such representation is possible of tliat which is per- 
ceived by sight or the sense of touch.” It has, however, 
beeh often shown that roots derived from sounds or emo- 
tions may soon be applied by metaphor, analogy, or con- 
trast, to a wide variety of meanings ; and it may perhaps 
be something more than a coincidence, that the languages 
which possess the smallest number of primitive sounds— 
the Polynesian — belong to an area where from the total 
absence of mammalia and paucity of birds and insects 
the variety of natural sounds is. extremely small. The 
chapter which treats of Social and Religious Develop- 
ment is very voluminous, occupying considerably more 
than one-third of the whole work, while more than seventy 
pages are occupied with an account of the various reli- 
gions, a larg^ part of which is modern history and has the 
smallest'possiblc connection with ethnology. This chapter 
is full of facts intermingled with a good deal of more or 
less doubtful philosophy. We may call attention, how- 
ever, to the view that cannibalism is not a character of the 
lowest state of savagery, but is more frequently encoun- 
tered exactly among those nations and groups of nations i 
which are distinguished from their neighbours by their I 
abilities and more mature social condition.” The ancient 
Mexicans, the Fijians, the Battas of Sumatra, as well as 
the Fans, Niamniams,and Monbuttos of Central Africa 
are adduced ^ and as likewise proving that it 

is not the atosehce of animal food that has led to the 
habit. On the question of the first 
^seovery of fire there is much wasted argument, founded 
^ the erixmeous.asSumptlon that to obtain fireiby friction 
i a hmst bilious opcia^^ and always requires the 
oombto^ latjcw (p. 143). On the con- 

trary, eithiri^ by the hand-ddU or by rubbing it is ejected 
wi|h great.rapldity by one individual, and there is really 1 
no not have been independently dis- 

difiereht ortheworldt 

bej^ passages in this part of the work is 
the' influence of commerce on the 
;ha^ '^p. ' 210 - 214 ). Humboldt has 
ndt'Odumbus altered his course a few 
jwghling Amefica . be would have landed^ in 
peopl<^<i 'tbe United ' 
Kew,Wo^)ld" 
e,thnographtail 


Tbas ^as aVery'Crudeand:ufi|Moaopmj^ti^ 
;<;^;'H'Ufnboidt*s, for, as our 
America to be colonised by Spaniards was 
determined by the presence of the precibuli 
Wherever these were not found they marked on Jbeir 
charts m, ** worthless territories,” and had tbey dia- 
hovered the present United States they would eatatnijy 
have at once abandoned them. Agricultural colonks " 
were not possible at that early period, and the first Settle- 
ments of the French and English literally perished ot 
starvation. Tobacco as a valuable article of commerce 
first made Virginia flourish. The demand for Codfish in 
France caused Canada to become a French colony. The 
Russians have settled wherever furs were obtainable. 
Spices caused the Portuguese and Dutch to settle in Uie 
far East, while in modern times the attraction of gold hSLB 
led to the peopling of California with Anglo-Americans* 
This interesting discussion is summed up with the re- 
mark : — 

** We thus see how much we owe to the rare and 
precious products of the animal, vegetable, and thmcsciSd 
kingdoms, as the means by which human culture 
spread, and as the baits which attracted national migra- 
tions, and we perceive that the regions Which wete for- 
tunate enough to possess such treasures were the first 
to be drawn into the sphere of a higher cttUure ; the 
direction in which civilisation has moved has frequently 
been prescribed by this influence.” 

In the last part of the work, devoted to a detailed ex- 
position of the races of mankind, v/e have a somewhat 
peculiar primary division into seven groups. The first 
includes die inhabitants of Tasmania and Australia ; the 
second, the Papuans of New Guinea and the adjacent 
islands ; the third, the Mongoloid nations, including the 
Malayo-Polynesians and native Americans } the fourth, 
the Dravida of W’estern India ; the fifth, the Hottentots 
and Bushmen ; the sixth, the Negroes ; and the last, the 
! Mediterranean nations, answering to the Caucasians or 
Indo-Europeans of other ethnologists. The Tasmanians 
are said to have "exactly resembled the Australians in iiB 
points, exc^t that the growth of the hair was more 
Papuan in character.” The supposed resemblance of 
Australians to the aboriginal inhabitants ' o( Central India 
is set aside as entirely without foundation, while they are 
said to be decidedly nearest of kin to tlie Papuans. These 
latter are associated with the Negritos and the Andaman 
Islanders. Notwithstanding that a wide-spread relation- 
ship between Papuan and Polynesian languages i$ affirmed 
(P^ 342 )> tbe Polynesians are associated with the 
Malays as a Mongoloid sub-race, the Malayo-Polynesians, 
an association which the present writer holds to be radi* 

' cally erroneous. The American fFibes are treated as 
a single homogeneous group which entered the conti- 
nent from the north-west, and little weight is given to 
the great differences of mental and physical character 
which exist and which are certainly greater than can be 
explained by a comparatively modem origin tom a single 
stock. Very much yet remains to be done in determining 
the successive waves of migration .which have flowed into 
the American continent, arid we hardly think our author 
is justified in ranking the American aborigines as far 
higher than the negrpds, on the grotmd that the 

rcimhed a ' '' 

’'thi$,"portioa of the 





_ li^^'litogiiafeSi 'an4 groups ;■ 

bor thoso detail often obs^e ffiose Woate 
pliyabal and mental l^eculbiity wijicli are of most iin^ 
in arming ctet^ as to the 

of; mdi4a^ and the true aifimtiesof 
' the vanoUBmces*,\ 

jft is imposeihb here to notice the many interesting 
Questions '#hiOh arise as we peruse the mass of facts and 
opinji w forth in such a work as this. Although un- 

eq^ m treatment) and in many respects imperfect, it ex- 
hibits much labour and research, and treats in more or 
every branch of the great and rapidly-developing 
smetwb of anthropology ; and it forms on tiie whole as 
good a manual of the subject as we are at present likely 
tO^htnin from a single author. It is to be hoped that I 
another English edjtion is required some well- 
instructed anthropologist may revise and edit the work, 
so as to modify (by means of footnotes or otherwise) the 
unusual tre^ment of many questions of which our author j 
glm a more or less one-sided exposition.^ 

Alfred R. Wallace 


sooa: shelf 

' and OslrLh Farmmjf, By Messrs, De Mosen- 

thal and Harting. 8vo. pp, i.-xxil, 1-246. (London : 
iViibnerand Co., 1876.) 

IiT ornithologists have regretted the appaient retirement 
of M r, Harting for the last few years from the field of 
scientific research, they will find on consulting the pre- 
fisnt volume that his devotion during that time to popular 
science has pot impaired his powers, but has perhaps 
tended to increase the gift which he always possessed in 
a iiigh degree, of being able to present to his readers the 
details of science in interesting and attractive language. 
We have been induced to make the above remarks, inas- 
much as no one would suspect that under the above title 
t» comprised a very complete monograph of the 
iMaaidie from the pen of Mr, Harting, but such is really 
the <;;ase, for, out of a volume of some 2^0 pages, three- 
fburths are occupied with the history of the ostrich and 
tis lundred. This portion of the work is entirely written 
1^ Mr, Harting, and, like everything he undertakes, is 
e^o^cated With thorough conscientiousness. The true 
Osirifi^es the Rheas (AVw), the Emu 

the Cassowaries {Castumas), and the Apkfjges 
sS passed in review, and a complete monographic 
account mVeh of each j the history of the ostrich and its 
distrlbptma in times past and present being very ex- 
hauStivcly compiledL We can heartily commend the 


» tlw* imii^lon IS from the second edrtion, y«t tltet'e a consldmblo 
number ol f&rroni and overwahts, some of whicn »t may be useful to jp<>***f 
out. Fijcst ’.ire must notice Umt the copious table of contents >s ^ndeted. 
<iohe useless by the .tbsenc^,«>f a sttijjtle reference to the pages jU whKh the 
sever:*! ohopters and seotbnA begin or end Aniohg errors of h*ct we notwe 
, Cat p4 a) that the Hybbates is said to '** stand lar nearer to man than the 
Whet three highest ap«« at p. ao, that the Dutch are not acclimateted; m 
^ j|m;East j; at p. « 17, that tue Malays always «fe the word rttme m counting 



bound togeOxer Asia and Australia,, but by sulxsideucc have beOome 
i#.;Afiffialnds in a shallow sea.}"* and again* at p. 005, the pulf of 
Caribbean Seas are both said to be and to show a - 

i^ncotlon with the continent ; p. 343, Papuans are said to ssontf 
y tynl, ihtnk erroneous, ihtntgh on the coa^ they work iron 


, , , wnya and traders ; at p. the Papuans are said to 

had 'to possess ^Vnly seedless varletlee of the laread fruit,'* 
themradt tiOhtntfy.betng the fact ; at p. 41a gutnea'fbwh are put as nativai 









‘ ift '(iis inaki^ very 

of wtadtial Si7at»ioQs.lDrR^ iQiyj 
hriAttimm. Wood, wlOleUje 


Woodcuts whkhhaye 

■ vaitpu^'ixiciapits. >u the SirutMmidtg to litfegift'd,- $o 
that u v^';;' 0 €mtplote monogtkph of,tiies^'- 
irosuiL 

Mr. Do MogemhaPs portion of the work is confined to 
the practiw Ostrich Farming” and seems to. be ex^ 
tremely wdi worked out, giving a hlstoty devdbp* 
ment of the pursuit from its fitst edmmehcement ' The 
authors i^rsottal c^ricncc has bee*i confined to JJoiith 
Africa, where ostriCh-farming has acquired its chiW im-' 
portance, but the statistics of the exportation of fyathe 
from the other parts of Africa show that at present iko 
i^eatest trade is done through Egypt, the annual value of 
the exports from this country being 250,000/, The Cdpe 
comes next with exports to the value of 20,060/. less, 
while from Barbary the value is 100,000/. annually, from 
Mogador 20,000/., and Senegal 3,000/. The whole of the 
process of the artificial incubation of the eggs i$ described 
with minuteness, and altogether the contribution is most 
entertaining and instructive* The volume concludes with 
an appendix giving consular and other reports, all of 
which supply important statistics and interesting histori- 
cal matter bearing on the subject 


! Du Darwm^schc Tlieorien and ihre Skltung zur PhUih 
s&phUy Reli^imi mtd AforaL Von Rudolf Schmid, 
Stadtpfarrer in Friedrichshafen. (Stuttgart, 1876.) 

A GLANCE through this book will not satisfy the reader 
that the great problems of modern thought are to be 
settled even by the well-meant essays of a weU-read 
pastor. It is one of the “reconciliations ’’ of science and 
religion, so common in England, but less so in Germany, 
where people aic in general unwilling to check views on 
scientific questions by their relation to theology, Tlk 
author impresses on his readers that the theory of uni- 
versal law is compatible with the Christian doctrine 
of miracle?) and that the Darwinian hypothesis of deve- 
lopment may really receive strong support from the 
doctrine of human development in a future state. But 
his aigumcnts prove little or nothing one way or the 
other. Next, turning to the Creation, we find him placidly 
remarking that the order of its stages is given difierently 
in Genesis and again in Job, his inference being that 
neither order is “binding on us” The six days, m his 
opinion, are not natural days, nor are they geological 
periods, for neither would this fit with the geological 
evidence; he therefore concludes that they are “divine 
days ” whatever that may mean. Such reading ought to 
suggest to religious minds the serious question whether 
disbelief can do so much harm as the habit of perverting 
and mystifying belief. We may hope that when theo- 
logians have become more fomlUar with the theory of 
evolution as manifested in the development of rdigious 
ideas themselves, their reconciliation of man's religious 
tendencies with his scientific knowledge may be placed on 
a higher basis than in such attempts as this, of which the . 
weakness is only made more conspicuous by its food 
intention* 
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, .Sea Fisheries 

. As '.amatfittr ses-fisher so#' 'tW«nfy vtol'kjjlii' 

on the:Cimi(^m:tk!i^ the 


^ tiditta .in imiikbiMtite Hx ^ 

}iiMf not «Jfogsmtt kwt’iheir whoBy 

'^bv» 3 e(*ed Prof; N«»«»’«fe 4 tt^ 

’4ttt^a buck tke file of NAi'tfRK aftd ie^ ,fte IWter m conttec- 
Uon -snih Mr. HbUsWortli's. . The ^y '<4 the fetwer eppt^ 

0 me to )» fl» eorrect oft*i } tlie AtUntfc <“l>e«y is being 

w «*n 

now m^ with ‘*Mi«Js” bf niaclceml or “schools” of Itemng 
se^ mles in breadth, fonningamss of so comp^a natute 
«milj vesjgels had aNoftt ^ much dimcuUy it, getting through 
thim \e$ Sir Gcorgtt? tees had in getting through the so-called 
pahisocmtlc or hear of »hgle hauls of 1,000 bands ! And 
yet sui^ was possible **ot twenty+five years ago. 
iTh# gt^at iruiajiiicf *» don^ certainly in America, by trawling. 

^ ^I4e«t if one will but consider the moi^us operand^ 
l>y which tke female fish are captured just before they liave de- 
poeiied spawn, a few thousand fish so taken representing 
the ttoh existence of many miUlons. The subject has received 
the most serlottis attention of the Canadian Government, and has 
it been, brauj^t under the notice of the United States and 
French an&ontitjs. 

Mr. ttoldsvirorth appears very much amused to find that Trof. 
Hewton has discovered a use for dogfish over and above his own 
instance, in which it served as “salmon*' for the l^restou weavers. 
But as we have never heard that the fishermen of Morecainbe 
Bay were charged with feloniously administering a poison to the 
said weavers, wt must conclude that dogfish is a wholej^ome, but 
perhaiis not a toothsome, article of food. 

Mr. Holdsworth says that wdth this exception he has never 
heard pi a case in which the hated dogfish was not knocked on 
the head and thrown overboard whenever there was a chance of 
so doing/* t can tell him one. Along the American coast the 
dogfish m certainly knocked on the head, b^t the fishermen tliere 
know its value too " well to throw it overboard j they keep it, and 
it yields an oil ; and of tiie many millions of gallons of “fish-oil** 
in the returns, dog-oil '* forms no inconsiderable portion. 

There can 1)0 no doubt that the American fwhurmen, if they 
had had thdr say in creation, would have vetoed dogfish ; but 
they had not, they came to the concluHlon that there was 
dcrtibticss some wise purpose even in tliat creature ; a thorn in 
the flesh to try tlieir tempers and ihcir nets, but one which they 
forced to bear fruit. 

If it is trtie that the nets of the Donegal fishermen in 1S75 
were constantly full of dogfisli, and they driven Jo their wits' end. 

1 hope some Donegal reader of Nati/ke wfill kindly read them 
this letter : it may be the means of opening up a glorious future 
for Irelirtm. Perhaps too some Lancashire reader will give the 
Morccumbe Bay fishcrmcu a hint, in case the Blackburn w'caver 
^ould hereafter have a surfeit of ‘‘salmon/* and those practical 
jokers’ occujmtion be gone, 

May 1 in conclusion he allowed to dissent from Prof. Baird’s 
plural of /‘alewile ? ** He calls it “ alewives." There is nothing 
of the meaning of m/^in the word. This species of herring, 
which usually goes by the name of j^aspereau, is also called ale- 
which k a corruption of the indian word for a fish, dJocL 
The plural, L think, should be “alewifes.** B. G, Jenkins 
D gJwidhy December iB 


fihnae of Hearing in Birds and Insects 

I ^ hot Imow whether ornithologists are acquainted with the 
peemuarmannet, |n which curlews frequently obtain tlieir footl 
hiM^dy Hats which have been left l)are by the tide. The birds 
jotsce tbew Ibiiig hiUs into the wfet sand as far as the nostrils, and 
tn^ again withdmwh, leaving a small hole ,which, when probed, 
k Tonnd to be osdy Just large enoi^h to have taken in toe bill. 

therefore, can only have made a single prolonged 
^thopif adding any lateral or exploring movements of the 
rail, as btrds which feed ih mud may be observed to do. Now it 
raft curlews adojpt this mode of feeding 

Without pbtarumg from it Bpine d^rec of profit. Neither can it 
gh , that they. 1^ sand at ran* 

th^ bilh.being ^ pointed and sjender, the birds would 
to make a vast mmhtr of ineffectual thrusts before 
So Wt imcin a worm or other edible object. The | 
' JSoW , 40 ' thC' birds know the precis© spots 

/FW iwte. ?Wii^ buried in the m 4 ^ that this knowledge ' 

I T^eiiteiffy , 
«hrlenrmark»"of.the;)rinddescri^^ 


ring pntin^ sand which, in yirtho of J;h^r high leVd, V 
rated a perfectly smooth and uniform suriace. f Can ri^moiee , 
only snppose ^at the birds are guided In titeir probihgs' by thelf 
sense of hearing. Doubtless ii is difficult td bdlfOyt Ihat this ; . 
rase is so deli(^te amf precise as to enable the curlew to per* : 
ceive so eatodingly slight a sound as that which must be caused 
by the movement, say, of a small worm at a distance Of ton or 
twelve inches from the surface of the sand, and at the Satne tin^ 
to localise the exact spot , beneath the surface from whieh so 
slight a sound proceeds. 1 cannot see, however, tliat any other 
explanation is open, and perhaps the one now offered may neft 
ram $0 incredible if we remembef the case of the thrush, No one, 

1 think, can observe this bird feeding and doubt that it finds iU 
worms and grubs almost exclusively by the sense of hearing. And 
the distance which it runs between successive pauses for listening 
represents*— as we cannot but suppose it must— the diameter of 
the circle witliin which this bird is able to hear the movements ‘ 
of a worm, 1 think that the hypothesis I have just advanced with 
regard to the curlew ceases to l^ improbable. 

It seems worth while to add a few words with respect to tl^ 
sense of hearing in insects. So fat as I am aware, the occurrence 
of such a seme in tliis class has never been actu^y prove J, 
although on <) priori grounds there can scarcely be any doubt 
concerning the fact of some insects being able to heat; raifig 
that in so many species stridulation and other sounds are nWe 
during the season of courtship. In die case of moths, however# 

I l^elieve that sounds are never emitted — except, of course, the 
death's-head. It therefore becomes interesting to observe that 
an auditory sense is certainly present in these insects. Several 
kinds of motli have the habit of gently, thvjugh very mpidly, 
vibrating their wings, while they themselves ar© at r^ ^ 
flower or other suiface. If, while this vibrating moveorat of 
the wings is going on, the observer makes a sudden shriS 
with a violin or file, iicc., the vibrating movement immediately 
ceases, and sometimes the whole bc 3 y of the insect gives a 
sudden start These marked indications of hearing I found 
invariably to follow a note with a high pitch, but not a note with 
ft low one. O&oftCE J, Komanis 


“Towering '* of Birds 

IhiAVK read Mr. Romanes* communication on the “tower- 
ing “ of grouse .and partridges with much interest. As he rt* 
quests further infonnation, may I be permitted to contribute the 
following ;~-I once observed a pheasant which, after being shot, 
fiew apparently untouched for about one hundred yards, th^ 
towered ten or fifteen yards, and fell dead. As a rule birds that 
have towered are picked up dead, as Mr, Romanes states j bui 
such is not invariably the case. A corre.spondence took place in 
the some weeks since in answer to the questiem; “Do 
tow<fired birds rise again,’* and several replies were elicited 
in the affirmative. Tlie condusion warranted by that correspotid* 
ence seemed, to be that towering arises from at least two dktlnct 
kinds of injury. In the first, the common form, the bird is 
struck in the dackf and U always found precisely where mafk^ 
down. It seems to me that in this kind of towering tlie porpm- 
dkuiar flight may be attributed to a cause perhaps other than, 
or at all events additional to, pulmonary haemorrhage, I con- 
sider that hsemorrhage is a necessary factor, and Mr. Romanes 
makes but a very strong case in favour of its being into the 
lungs. That the movements of the wings are convulsive, and the 
explanation of the towering, I am not inclined to dispute, bat I 
think it ha.s yet to be proved that the convulsive flapping of 
wings (the directing power of the braiw being in abeyance) 
always produces perpendicular and never merely erratic flight. 
Every towering bird acts in a precisely similar way. Are we to 
take it for granted that in asphyxia it is only certain sets of 
muscles, and the.se always in the same and to an equal degree, 
that are spasmodically affected ? X have noticed that a towering 
bird very often has his legs hanging straight down (I do not 
allude to tfiose cases where they are palpably mutilated), and it 
strikes me as being likely that paralj^is of the legs and lower 
part of the back may have sometliing to do with the flight being 
upwaid, A man who has paraplegia always complains thatch© , 
cannot move his legs because they sire so Amy. This sensation 
would donbtlesB be felt by a bird paralysed behind, and this, m 
ration to the h>ps of its- steering apparatus and the co-pperatto 
cbnttftctions of the posterior muscles, would produce a to m 
balance with m«<^ the «tmn effra ^ though the after parts m 
I tPmf become dispropdrtoatdty heary* I dcra ^ ^ 




'iwt' nDcnfy 'Ofo 

'V''i<W^tkiste«i4<iw K^mit 

coiucoKaant in the netgnWarr 

lM»od of the #«r. vHtaioo ^Kiweis Jins him to hs tixo 


lM»od of fteioo wnifcewj/hns him mrim^ to bte ifeo 

, The • to tta(t'''^«" r^-mdy ‘oocon!, peifeotty Tagto 

the ^|]j«idti|0xi lto Jthe to^^^to the heed is edv«Sx»e to 

the the^^icy ^ ihjttry being t)ie invarieble ceviae* It bet 

fertber be^^vedeed tbbt btms seldoni move etitU they M 
loi^ed* WtMiito; ettoloti beviog been drewn to this tabjeof* 
hhsixt ciMrito vvflu direct a dMerence in the toweiiii^ of bbde 
that txmy, ebd tbote that caxmot, rise agaiOr is hard to say^ bat I 
hope^ inthua pertinent observations will 

he oonmiiiicated and admitted into the columns of Natuks* 

Fat^^ Barhs» December ii J. Hopkins WaLtKits 

^ 'The Taamanians 

T it stated in Natitre, vol xiv. n. 24a (which has just 
xe^ed us}» that M. Castelnau, French Coniul at Bydney* states 
,,in a letter ** to the Geogiarhical Society of Faris^ read at its last 
’ sittings diat the only four Tasmanians Hving were present^ at 
the last levde held by the Governor of Tasmaida/' 

J cannot imagine how M. Castehmt can have allowed himself 
to propagate snSb ah error. It Is quite true that four Tasmanian 
, aborigines were ptesentf^ at a governor's lev^, but the presen- 
tati<m oecnmsd just ten, years ago» and all the four have long 
sihce heeh;f^^ to their fathers. 

Ih^xenioe ’to the last paragraph in your note, 1 regret to 
aay/fto yre.i^^ ** have seen the last of them.’* The sofe sur- 
yilvorhft^^ a female, byname Trucanini, died a 

lltwmths ago at the age of sweaty or thereabouts. The 
’"^pelknidmate*” aborigine was King Billy, who preceded 
Tinbihlhl to the grave three years ago. \V. W. SrtCEY 
! . Hofewt Town, October 21 

Algoid Swarm-spores 

; ;1n a note on algoid swarm spores, published in Nature, 
ifot KV. p. 15, reference is made to the new investigations of 
Mf Sachy, wb® considers the motion and accumulatmn of spore 
to currents produced by differences of lempeiwm in the 
Wter, and not at all to the action of the light causing^e living 
swarm-spores to move. I do not know the expenm^ts by 
wh^ this result has been reached ; but the following seeins. to 
me a conSrmation of the new theory. \ 

At a distance of about 5 feet from the window of my room 0 ’| 
placed! a cylindrical glass vessel of 1 foot in diameter, and con- 
taining only some i^hagna and microscopical Crustacea. This 
aquaripm his been kept unshaken for four years* 

Now a great quantity of green alga is collected on the side 
Pippqsite to the window, while the side turned towards the light Is 
c^^red with a considerable number of little panicles S an 
Imd^ons matter, arranged in pretty regular cloudy forms, con- 
nothing to tlSris of plants or animals, and a few 

These particies, which cannot be considered as livings matter^ 
erlw tom the fight tnnd which covers the sand at the bottom of 
jdght and left sides of the vessel rem^ quite 

'Clean. 

1 sboidd nitai Kfce te Icnow if luijr of yoM mdeis h«ve ob- 
served silidlarJ&cts. .< E. Rohikk : 

29, rue Sawbat, Bordeauxt Bedember 17 

Meteor 

I SAW the meteor spoken of by your correspondent K&ni^i 
p, 170) at Blockwatcr on Wednesday the 13 I» at 4 . 45 f*Wr 

as I was passing down St. James’s S^piare. It was apparently of 
fOmewhat greater magnitude than the phinet Jupiter, and passed 


irond north to south, nil it disappeared behind tne honses^ 

’ Tto correspondent will hnd two notices of the same meteor 
If » Tims edthe isthinst. ?. U SctATIK 


BETWEEN FWWEiaS 

,, and insects^ 

honey-l^ee of 

i mwt^i ceotTe8|^ding to ff 


'of'ants and ' 

qf'Hymenoptera feeding 'Oh 
algid roanife^^^ a ceytain,\if-to’-'dlyriajr$''tot 
dlmdtts,;^ in choosing' the 9ow€ir',to,>lir. vi«tfd.''' 

The vji^us fnmilfes of wasps differ ato*^l^st tob!draer , 
ns to their ingenuity in finding the honoy^ fiwt it fe Jhe 
bees ttot we fir^sit arrive at ilie more complex tiid of ihe 
food, r>.> not merely for the insect itself, tmt for its 
young, combined with such intelligence in its discdvery» 
as proves that the most highly developed form of insect r 
is the one which profits by the honey lying most con- 
cealed. The following observations may throw some 
light on the foregoing statements :— 

i come to the condtision that the Hymenoptera enu- 
merated have a certain degree of intelligence, at least « 
with regard to honey that is in sight, from never having ' 
seen leaf-cutting wasps or ichneumons^ and still less 
hunting-wasps or bees, seek honey so long in dowers 
where it does not exist as is the case with some speefes 
of beetles, which feed frequently or exclusively on tne 
. nourishment derived from flowers, 

! However, even very highly^organiscd insects are at 
times misled, and I>r. Muller cites one case in which 
Mdampyrum arvmse was sunounded by a crowd of ich- 
neumons, bees, d:c., seeking the honey in vain, the only 
one which succeeded in obtaining it being B^mhus /wr-^ 
torum^ which has the longest proboscis of aU our humble- 
bees. 

It cannot be said either of the leaf-cutting wasps or of 
the gall-tlies that they attain a high degree of intefil- 
gence in finding concealed hemey, and to ihe^ we may 
add the ichneumons which are frequently found on plants 
with the honey easily seen (Umbellifeta;, Listera, Ruta, 
d:c.),much more rarely on those where it is partially con- 
ceded (Cruciferae, Spinea, Salix), and quite as;;an excep- 
j tioh on those in which it is completely hidden {Gypso- 
pbila, Malva, Mentha.) 

When once a family of Hymenoptera has attained to 
: the point qf intelligence of providing food for its young 1 
\and placing it along with the eggs, we see it develop 
greater dext^ity in its search for honey. In comparing, 
for instance, tlie statistics of the visits of the leaf-cutting 
wto find the hunting-wasp, wc find tliat even the most 
dt^teloped leaf-cutting wasp only attempts to rob those 
dofes whose simple form renders the honey easy of 
acc&s. Even those of Bryonia and Reseda seem unat- 
taio^le by them* On the contrary, we sec the hunting- 
wasps attack not only these, but also flowers speci^ilfy 
adaji^d to the movements of the fossorial Hymenoptem, 
for example, Echium, the Labiates* and tlie FapUlondoem, 
and aufo the pendent bells of Symphoricarpns, which 
only allow ingress to the honey from below. It must be 
decaced from the above statements that flowers and ;the 
inibctsw^c^ visit them are adapted to each other, ^d 
Ixaw gone through corresponding degrees of develO|to^t 
at each pOTOd of the world’s history. For exampfeji if 
viewel&e 0)%ih of the Hymenoptera js coire^t, them has 
been a time when species with an ovipositor wdm iSha 
only liyntenimtm ; and when only mgmar,qp^ 


only ; and when only mgmar,to^ 

■':tt,p flowars/of as' low a form as Salix ' 

&hiiim» the Labiates, the PapUioimtoei &C*» 
d^fepod at a later period after 

developed mihd IpiQ^df.fvepa^ 

' ^ bow tbro«gb,;tto''transit*^^f:;. 

huntiJ«;^aa^/to the habits 

Ui». .de'xtcrity .is,.' ' 




''!lJi»''"UjBSiA 'Of, itt'.Jtonjmie, ■ 

Sd, its Its ywng 

S4 » «, 3?*™? Jsff-teS '^e^££S. 


.3SSrf:;EiR.a>yrit>“fa >w«"^tto;, 

« fam#. favw^ed by their ; 

IKe 8i*«"i|nd of wmguc^ have attamed stdl greater 
Sfhy bg««ii« at <5iWM;«aled honcr th^ Prosopis. _ 

Out 'dsits to flowers by different species, 

fltwe Wi^ #roso(ds :-^ 

dn^dwtttswith the honqrapparent, 19 •» 22*4 per cent. 
On With the honey somewhat concealed, but 

Stiil fs^appamUi I 9 »p 22 ‘ 4 per cen^^^ 

On flowers with the honey concealed, but easily reached 
through the formation of the mouth, 28 « 32 9 per cent. 

On flowdra with the honey entirely concealed, which 
are specially adapted to the burrowing Hymenoptera, 
8«>9'4|>ercent. 

On flowers without honey, or at least only having pollen 
as far as prosopis is concerned, 11 — 12 '9 per cent. 

Some of the hunting-wasps appear to snow even more 
InteMiigence than Prosopis in the search for honey, and 
tibJs will appear still more forcibly if we leave out the 
flowers which only yield pollen, when the total result is for 
the wasps 3 S '3 per cent., for the Prosopis 48'6 per cent. 

The tollowmg table will show at a glance how far the 
hunting-wasps are above the leaf-cutting wasps, how far 
the former are surpassed by Prosopis, and bow far the 
hunting-wasps, most eager for flowers, again surpass the 
Proso]Ms. 

It c rf c+rf / 

Xiottf-iiutdns woMps €9'x »6'3 85*4 130 o ij’o o x (> 

9!'3 »3' *4” >•» »'9 - 

Principalkiiating wasp® 44*7 ^9‘<^ ^37 3^*'» 4*^ 34'*^ »’5 ‘-~ 

I’rosopifl «a'4 a# 4 440 3*'9 9'4 4* 3 ^*’9 *“ 

*5 '<>•« »■■'•« 33-9 «•» »6 9 Ml - - 

If we look down the perpendicular lines of this table 
from top to bottom we shall see the frequency of the 
visits tso the lowers with the honey apparent (a) even if 
we add the visits to the flowers with the partially seen 
honey (a + i) steadily decline, though the visits to the 
flowers with partially concealed honey (^) steadily in- 
crease, In still more rapid ratio the frequency of the 
visits to the honey entirely concealed, increases (f: + </), 
both in the case of those flowers whose honey is easily 
attainable through the simple form of the corolla (<;), and 
those specially adapted to the burrowing Hymenoptera (^f). 
With regard to the flowers yielding only pollen (<r), the 
Prosopis shows a remarkable advance on the other 
Hyitncttbptera, probably caused by the great need the 
young fed from flovvers have of the pollen. 

The results of a careful series of observations, pro- 
longed over a cdurse of five summers, brings us to the 
fbllowittg ^Sonclusions 

llie Tehthredos stand, as regards the rearing of 
their ^ung and in thek general intelligence, as well as 
in thekeapacity of finding and acquiring concealed honey, 
^ lowest of ^ the Hymenoptera we have considered. 
They i^isit flbweia with the aoney altogether apparent 
hiucn ihiorefxtquenfly'than those with the honey wholly or 


muon moreirequentijrtnan tnose Witn the honey wholly or 
; l^ially toncealed, ihd the latter only in the case of 
,lhdsej||A a.low imd al,ihple oiganisatioo. 

been previously 
dtodedly shove the Tenthredos, show ^so 
»dec%dly higher powet of finding honey. ^ Even when 
;and , , flbwer-lovi^ ^^an^es ■ are ex^ 

'WhOre ' the/hbhey is' 'aomr^t ; tibey'ey^: 

imows them"' 'to, 

; Mymamptem AH this progress 


.Uppeaf s-atlll more remsirkabk, when- ‘Ihe.whbk 

grcH^ olTenthredos with thewhole gtonpdf 
' '-3; Pj^opis^'the least highly^evelopsa 'hi^e^V^dfoneC- 
Which does hot stand higher than the huhtlpg^Waspa, 
either in general capacity or in care for its ymj%i is yht 
compeUea> through the greater requirements ^hf the 
and their need of pollen, to visit both flowers with iqhr. 
cealed honey apd flowers which only produce pouem 1 

4. Certain species of hunting-wasps stand above t&e, 

I Prosopis, both in size and in the length of the proboscis i 
these, however, only seek food from flowers for them- 
selves, and not for their young. 

We may now hope through the following steps to oIk 
tain some idea how the honey-bee has acquired its 
peculiar capacity fpr finding concealed honey. 

All our European bees, except Prosopis and the para- 
sitic species, have their hairy covering specially adapted 
to collect pollen. This apparatus forms a characteristic 
by which they are divided into two families^ namely, 
those which collect the pollen with a brush pn the lower 
side of the body, and those wliichf collect it with the 
pencil-l'ke hairs oif the hind legs. 

In the former family there are various degrees of 
development in the pollen-collecting apparatus, 
alike to describe or distinguish ; and as the relationildp 
of these species to the honey-bee is but remote^ tvomay. 
content ourselves with glancmg at this group as a 

The second group, on the contrary, oflers a Steady script* 
of degrees of development which we may hbw^ Compare 
with each other and with Prosopis. / " ^ 

Passing over the first step— -sphecodes, we come to 
Andrena and Halictus, whose sire and length of pro- 
boscis places them distinctly above Prosopis. Their visits 
to flowers rise from 7*4 per cent in the case of flowers 
with the honey altogether apparent, to 51*6 per cent to 
the flowers of complex form and with the hqney entirely 
concealed. 

The genera Eucera, Anthqphora, and Sarapoda reach 
the highest point of intelligence as regards flowers of all 
our native bees, the length of thek proboscis varying from 
ten to 21 mm., one of the humble-bees {Bomhus^ horittrui^ 
being the only one that can in this respect compare with 
them. 

'I’he three above-mentioned genera, out of fifly^six visits 
to flowers, paid none to those with the honey apparent,, 
but qrt per cent, to those with either concealed honey 
complex form, or with both characteristics united. 

There is no further example of increased d^clopment 
of the proboscis in this family, but they have attained a 
further step in the transformation of the thigh brushes 
into pollen-baskets, and above all in the establishing the 
community of life and of labour which distinguishes the 
humble hive bees. From observations made on the lat- 
ter, however, it appears that increased development shows 
a certain return to the flowers containing more visible 
honey, the honey bee, out of 520 visits observed, going to 
such flowers at the rate of o‘S per cent, the hive-bee, 194 
visits being observed, at the rate of 3*1 per cent. 
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itti ISe bnpffs the develoDiiieiiLt iit 
which we have 'been treating, to an, 
as the number of individuals in a 
i increases, the necessity for food forces them 

where fliey can, and it is indeed touching to 
teo #o lonwcaricd diligence with which the hive^bee will 
almost imperceptible drops of honey htwa even the 

fwwfection which the family of bees, viewed as a 
; attained, beginning with Prosppis, and rising 

Jijb the most perfect of the soiitey bees belonging to the 
jgttoup w collect poUen on their hind legs, con^st 
, In the increasing devds^ment of the poUen-bearihg 

aipparatu^^ 

■ lower part of the moutlt 

, ^,tn me;inci|^Sh^.' firenf the 
' 'T^'&btf,;i|.'iJeen '.best in the humble and hive-bees ; the 
pbd Isf wy m in the humble-bee, while the length 
its furthest point in Anthophora. 
i If ^ perfect pollen apparatus than 

iKMimj but is inferior to the latter in sire and 
proboscis, and only succeeds in obtaining more 
its more populous commimities* 

Icnown that as a rule every hive-bee occupied 
food from flowers specially devotes itself to a 
IMm^ctdar species, passing by others, however rich in 
or honey* The ad^^tages of this arrangement 
inuhh few, or insHs being made' in , Vain to 
and much greater dexterity 
in the case of flowers %vith complex forms. 

!’ X^!f!Wp' 'Questions remain to be decided-^ 

, bee collect pollen and honey 

(to which it has become adapted 
hr-imtinctf s>., by inher^ custom) ? 

't l>Ois tbh hive-bee possess a gmater degree of rntel- 
ligeiice.in d^ding among the diflerent species of plants 
tli4ik the humble-bee and other lower forms ? 

; ICheflrk question must be met with a decided nega*^ 
!fivh; thovec^^ bur as observation has yet gone, can- 
with cerminty. It would scarcely be of 
the bee-cominunity, whose object is the ex- 
as many flowers as possible, if Its instincts 
txilm were hereditary, 

be ol^efved Jn the hive-bee', 
essays 'before deciding on . 
of 'flowera^ ^ .For- example we have seen ' 
:av;hiye''bee'.fe’'vak obtain' the'’ .honey 'Of' /w 

Sy to Mammeui^s a^rh^yihich it 
auctedd at some time; Another 
fhrbttgh ihe i^>tW of head with 

tiwo Mte chibs of pmen, and theo dyihg to the flhwers 
0 ' 
pird,. wandeifng over 'a ' field, . fliU ‘OC .weed% '.viaitfid : 
another ^rmka Ziikp^rm^m : 

ySmMnum and 

‘•ViM similar facta show that there am be hp 
^ Iphe^sd lureferehces for cerbin fdants M ' 
, and that the fact of each tbebeir^der 
L plants is baly to be asedbed to m inb^ 
the Mividma lo of 
apismaChes ihe'Wvo-b«o;lh 
to .oertaitt sptH^/'as.wefl/aS' : 

HowovOij' 
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a fre^hdht:%bb;'; 

found '‘Ob:' 

..eh^‘:;OTO<w'by .'Som^ solitary’hb^'fof' ,a .sfei^oVii 
■Of.^flo^wer.'siMcfi^g alt their nieds; is" yadfeafly ^’dll 

from the i^hcdsed .and ejtbaustiV^e 

by^a'biiie ;commuuity, in which sphi^al'ipdiidd'Wf^Vp^^^ 
told off, to 'the 'produce, howev’er\stii^lft'hf 
fimuies 'pants. At first ' I believed I ' could '■ , 

other question propounded above, tVe, whether ihd hivi^ 
bee promises a higher degree df intelligehce iii dktlh* 
gttimine differciit genera of idauts than the humming^ 
bee and other lower forms, m the affirmative, pn thp 
ground of the following obseiVaiiohs lii a Md groivn 
over with weeds I saw one of our nmreinfoltigeni humble^ 
bea, Bmtbtis agr&mm^ visit without distinction the little 
whitish flowers of Piah tric(i>i 0 r vbs, and those 

of Uih&spennum arveme^ the. samh sia«j and, colour, bpt 
evidently differing in form, while avoiding ^ dthei;: p|am»* 

I had, indeed, seen the hive-bee mistake thb, fldwiVs ^ 
Rmimmlus arvensis for those of A’. those of 

TrifoHttm repens for those of Trifolimnfi^u^eftim nSiany 
times, but had then never seen itmakesogreat a miatabo 
as that I have recorded of the humble-bee; Froih this 1 
concluded that the hivc-bee is more practised hvdi$tih* 
guishing various species than the humble-bee* As^ how- 
ever, I later saw the hive-bee go from the bfoe Violet to 
a hyacinth of the same colour, and back again, I felt con- 
vinced that the grounds of my conclusion Were somewhat 
defective, and I cab only leave the ded^on Of this question 
to further observations. As far as my own expenonce la 
concerned, I am inclined believe that the hlye-be«^ as 
well as all other bees Which we see preferring Special 
families of plants, arc much more led by colour and site 
than by any clear apprehension of the form of the flowers. 

A* Jf 0., |3, , 

Ay\r ACCOl/NT OF DUPLEX TELEGRAPff r 

'T'HJE introduction of 4he duplex system of working not 
L only upon land-lines, but on sub-marine cables, is 
without doubt the most imifortant advance, recently mado 
in electric telegraphy^ ? ^ 

Duplex telegraphy may be defined ns the mt 
graphing in opposite directions simultaneous/ along bnp . 
hne wire. 

It is claimed by hit Zant€de»chl in papers mad bisfoin 
the Academy of Sciences. Paris, in 1855 ^ that ^ 

i 8 a 9 he liad suggested Uud demonstrated 
bility of working “duplex;” but uhtfl the, 
there do not appear to have bedi any . 
attempts made to effect it practfomiy* fh that yem, Br. 
Ointl,a director of Austrian telegraphs, described a svd^ : 
of duplex telegraphy to the Academy of Sciences, VmnhSi, 
add practically tested it on the landdines lW>tween. ¥tenmt 
And Prague. ■ v'-'-' 

. ' The principle underlying, dns, , and all- pther ■ 
rimi the oixtgd^g currents at a .station shflttl;4iplt>oeb')|p^‘. ^ 
Affect me .receiving instrument .there, ^Wh'ilA;' At 
,''time,;fbe .lattct,is„foee id'.be^affected'byvthA.ibitjOW^^ , 
''durimria., the mhor,.^Afes:!^i''1PhAf’^^^^ r 

pmo at. a staiioA';by4tA.,.^pJA^^^^ 
^uijtAAd*,v. .to. aiA ishtod, ^ 

i gawAdiftw 'ihiirimti ‘of .the 'Other stwlon> ’ -ki < ,v > ' 
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circuit ifeth ijif l;fe^ 

M ,tidr otW ends to a signaJpin? ^ ^ sending 
ment, k, having duplicate points, TWo batteries, 

^Vfine large and the other small, ^ ffO connected to 
this key in such a manner tW CO nmlung contact the 
current from the larger battery B passed through the long 
coil of the instrument into the hne, while at the same 
instant -the current tom^the smaHer>ttery ij, passed 
through the short coii and compensating circuit. These 
tjivo currents were so ad}usted as to balance each other in 
their effects can the indicator of the receiving instrument, 
and no signal was therefore made by the outgoing or 
signallmg current from the battery u. Such was Gintrs 
arrangement at both stations, s and s'. Confining our 
attention to any one of these stations, say », we see that 
as long as only s is sending, the receiving instrument at 
that station is unaffected, but when s' is also sending at 
the same time, the currents in the line from s' must inter- 
fere with the currents in the line from s, either aiding or 
oppiosing these according to the poles of the battery which 
are applied, and thereby disturbing the balance of currents 
on the receiving instrument at $, causing it to make 
signals. And we see also that these signals are entirely 
under the control of s' — that when s' applies his battery 
to the line, S’s instrument will make a signal, and that 
when S applies his battery to the line, S"s instrument will 
make a signal, or that when either put earth” to the line, 
that corresponding ** spaces” will be recorded. The cur- 
rents do not cross each other in the line, as was some- 
time thought, but they interfere with each other in such 
a way as to disturb the electric balance which independ- 
ently exists at either end. 

One objection, however, to this plan of Gintl’s was that 
the lever of the key during sending interrupted the line 
circuit when it was between the earth and battery con- 
tacts ; and another more serious objection lay in main- 
taining the ec^uivalence of the two currents, as the smaller 
battery working through the shorter circuit lost power 
rapidly than the signalling battery. 

Gintl, however, in the following year (1854) obtained 
better success with a Bain's chemical printing instrument 
Here he made the two currents oppose each other upon 
the chemically prepared paper and no stain was produced 
by the outgoing current. The sending current from the 
other station neutralised to a certain extent the outgoing 
current and the local current then overmastering it 
stained the paper and produced signals. 

Early in 1854, while Gintl was still engaged in experi- 
menting with the Bain's instrument, a great improvement 
was effected on his plan by Herr Carl Frischen, a tele- 
graph engineer of Hanover. Frischen dispensed with 
the second battery B' and split up the signalling current 
itself, causing one part to pass round one coil of the ! 
receiving instrument into the line and the other part to 
pass round the other coil of the instrument into the local ; 
or compensating circuit. Instead of making the two ; 
wires of the instrument dissimilar, like Gintl, he made | 
them both alike, so that the instrument was practically 1 
wound W e^al wires in opposite directions and thereby | 
tendwea difkrentiaL He inserted into the compensating | 
circuit a rheostat or set of resistance coils whose resist* i 
ance could be adjusted to equal the electric resistance of 
^e line. His arrangement at either station is shown in ' 
F ig. 2, Here^ R i is the differentially wound receiving ; 
instrument, B is the battery, and R is the rheostat or arti- 
ncial line as it was called, because of its being intended 
to instate the actual line, k and e are as before, the 
hey and earth plates respectively. In the act of 
a memgt^ on making conuct between the key 
m^hattory.at<i the current dowing into the apparatus 
dmpes iimif at tW part passes through the 

right cml of tire imtmmont mto the line, while jwt 
#assm through coa into the local circuit, ihit 

being made equal to 


that of the line and the two coils of the instmflqent faeihg 
electrically equal one halfoi the cut^ont, will fioW through 
one coil and the other half through the othor coil. The 
coils being oppositely wound these currents witf neutrali^ 
psaM other in their effect on the indicator or needle of the 
instrument and no signal wiU be produced as long ai they 
flow freely. We have seen, however, that the sepdihg at 
the remote station may either oppose or assist that, part 
of the current entering the line. Thus the balance is 
disturbed and signals will be made on the receiving in- 
strument of one h'Hd or another according as the 
current or the local current overbalance each other. 

In sending by this method of Frischen’s the line cir- 
cuit is never completely interrupted, but it will be observed 
that according to the position of the key the line is either 
applied “to earth” direct or through the battery, or 
through the resistance R, and this leads to a troublesome 
variation in the signals. 

Frischen’s method was re-invented a few months sub- 
sequently by Messrs. Siemens and Halske of Berlin, who 
patented it in England, where, however, they were fore- 
stalled by a week by Mr. Stirling Newall, of Gateshead, 
whose patent bears date October 30, 1854. Newall de- 
scribes substantially the method of Frischen-Siemens, 
and in 1855-56, successful experiments were made undet 
his patent on the Manchester and Altringham line t but 
when he came to make trials upon the longer line between 
Birmingham and London, the sialic charge and discharge 
of the line was found to make false signals. Condensers 
or accumulators of electricity were applied to correct this 
disturbance with promising results, put the expense of 
constructing large condensers was objected to and their 
use was prematurely abandoned. 

At this time there was a great deal of activity in the 
direction of duplex working displayed both at home and 
abroad. Besides the names mentioned, Messrs. W. H. 
Preece, Highton, De Sauty, and others in this country. Ed- 
lund, Bosscha, Kramer, in Germany, and Farmer, in Ame- 
rica, were all more or less engaged in the work. In 1856 
a good many lines were worked on the duplex principle in 
Prussia, but the time was not yet ripe for its successful 
introduction, and it gradually fell into disuse again. 
Some desultory activity was still shown here and mere, 
however, showing that the idea had not beenjfost sight 
of. In 1863 Mr, William Hinckling Burnett patented a 
method of working two or even three distinct systems of 
telegraphy by the use of currents of different degrees of 
force, and in 1863 M. Maron, of Berlin, appears to have 
first placed the receiving instrument in the diagonal of 
a Wheatstone's balance, This has been called the Wheat- 
stone bridge method in the recent revival of duplex, and 
it may be shown as follows, Fig, 3. 

Here r and r' arc two of the branch resistances of a 
Wheatstone’s balance; the line and artificial line, or 
rheostat, R, forming the other two branches. The receiv- 
ing instrument, R 1, is inserted in the “ bridge ” wire. In 
sending, the current from the battery b splits at A and 
part passes by r into the actual line, while part passes by 
r' into the artificial line. If r be equal to r\ and the 
actual line be equal to the artificial^jine, the current will 
divide itself equally, and the potentials, or, as it may be 
called, the electric levels, at c and dj will be equal, and 
there will be no tendency for a current to flow through 
the cross channel or “ bridge wire,” and the receiving in- 
strument will not, therefore, be affected. When, however, 
the line currents are interfered with by the sending cur- 
rents of the distant station, this balance will be disturbed, 
currents will flow through the “ bridge wire,” cd^ and the 
receiving instrument will signalise. The resistance, Ws 
may with some slight advantage be made equal to the 
battery resistance. It will be seen that in the baJau|?e 
method, as in the differential method, the principle odn* 
sists in dividing the signalling current between two cir- 
cuits whose dectricid propeiiies are practically the 
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pl^dng the the««^ as to causa 

t 3 im to neutralise eacl^ other's nKtitect upon It* 

The credit of reviving the lagg^ interest in duplex 
telegraphy appears to he doe to Mr* Joseph Barker 
$teamS| of the Western Uni<m Telegraph Company, 
United States, wh^ in i.$6S, esepenmented on the New 
York to Boston lin^ and subsequently achieved con- 
siderable practica! success on the overland lines of the 
company with which he was connected. In 1872 Stearns 
came to England and patented his system, which prac- 
tically embraced the diiierential and Wheatstone balance 


ixiedtiod^as described, urith the addItiondC it !tovelfei)4ihi& 
key and d oondenser attached 10 dM or '^x 0 cm 

hue* 

With the differential ir&eth<^ his aa 

shown id 4, where K is the new sending key, and c 
is the cceidensct* The advantage of SteantsV 
that the manipulating lever, (which is penmmently con- 
nect to the battery b), makes contact with ttm i 
(which is permanently connected to the recemng instru- 
ment), before ^ is disconnected from the earth wire m 
so that, in sending,the line may always be " to earth,*' 



Fig r. 


either through the battery B, or the earth wire w. Thus 
the evils of Do^ Gintl*s and Frischen-Siemens's methods 
ai^ obviated, inasmuch as the line circuit is not only 
never iiiterri4*ted, but the resistance of the earth connec- 
tion may be kept the same by keeping w equal to the 
resistance of the battery. In order to prevent the wasting 
of the battery while it is short-circuited for a moment 
through the key, the resistance, «/, may be added to the 
battery resistance, and then made equal to both. 

The condenser was applied, as in the experiments made 
under Newall's patent, to correct the effects of the static 
induction of the line upon the instrument. Condensers 
or acantiulators had been in common telegraphic use 
for producing induction since Bagg's patent in 1858 and 


B I 



Yarlcy^s in i860, and it is obvious that the sudden indue* 
Mve chaise and discharge of the line could be counter- 
acted by attaching a condenser or other inductive 
a^^mtus to the artificial line. This inductive effect is 
in general only sensible on land-lines upwards of 300 
mdel long. The induction between the wire and earth is 
then student to maintain a sensible static charge on the 
wim, ip^pendently of the signalling mrrmts^ so that bn 
Workili^ the sending key, and thus charging the line, the 
sudden static dh^ge Is for a moment added to the sig- 
nalibgcuirent or ^nhmk ch^ ; and, on the other hand, 
when the kev is to earth the line, this static diarge 


flows back again out of the line to earth* Thus two 
sudden jerks or “ kicks," as they arc called, are produced 
on the electric balance, and false signals are thereby 
made. When, however, a condenser or other inductive 
apparatus is added to the artificial line, so as to give it 
induction, too, the charge and disdiarge " kicks " of the 
artificial line may be made to counterbalance those of the 
actual line. In short, it is clear that if the electrical 
properties of the artificial and of the actual line in induc- 
tion, resistance, and insulation are approximately equal, 
a duplex balance can be effected between them. 

Stearns's key and earth connections were subsequently 



in the same year (1872) re-invented by Herr J. F. Naes, 
of Rotterdam* 

In tSn Mr. George Kift Winter, Telegraph Engineer of 
the Madras Railway of Arconum, British India, patented 
in England 4 Wtliod of duplex Iby opposed batteries, a 
pdificime which it appears had been previously apvjkd 
by MrrMiwefiCJ/Faim«r, 0 fNewYork,mi 85 ^ wSSer*s? 
method contested in keeping the batteries^at both ends 
of the li^ ccmtinually applied to it, tk that 
poles opposed each oher ahd a standing btm ivUs 
malntawd on the teceHng instrument at eitiier stati0n> 









be other 

iMtoo* TMsambgeiiieiit wi . . 

Mer^ n will be seeii, the and ate 

bbnstantly ebnnected to the line, 
oppose each other through the 

jeceiving instruincht and the Une^ ^na ^he balance is 

maintaiiied* »<it wlien at station ^ 
i$ made with earth by the keys K, the battery B wiU be 
cut off Irom the linef and the current from station s , no 
longer opposed, will make a signal on the instrument 
Winter^ mediod was tried with some success m 
India. Up to this time cKperiments had been for the 

most part confin^ to land-lines. . , . - . 

Attention nbw began to be turned to submarine cables, 
and Winter prqmsed the use of secondary batteries, maie 
of of one metal (as lead) immersed in a single 
duld (as sulphuric acid), in order to provide the large 
electric induction necessary to the artificial line, or by 
application in some particular way to the receiving in- 
strument, so as to counterfeit the induction kicks.” i 
Steams, also, in the same year, took out further patents | 
principally for the purpose of extending his system to i 
cable work. For example, he patented combinations of ' 


condensers and resistance coils to rqpireaent an artificial 
Vi I 


0 



cable. This, however, had been done 'as early as 186^ 



by Varley, for the purpose of making an imitation cable 
for use as a “test” circuit. Varley distributed his con - 1 
densers along his resistance circuit in the manner shown j 
in Fig. 6, so as to approximate to the uniform distribu- 
tion of resistance and capacity in a submarine cable ; 
but Steams confined himsdf to attaching his condensers 
all at one point of his rheostat, and modifying their 
charges in various ways by means of resistance coils. 
Steams also proposed various additional arrangements 
for superimposing kicks” on the receiving instrument 
which should coimterbalance the inductive “kicks” 
kno^ to be very violent and difhcult to obviate on sub- 
marine cables. He ^so describes a method of construct- 
ing his condensers in the form of a submarine cable ; 


and, apparently for the purpose of economising material, 
he further proposes to employ Gintl^s original plan of two 
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batteries ; but in this case the stronger battery would be 
used to charge the artificial line, so that, with less capacity 


Conduetrny Strip 
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than the actual line, its inductiye “ kick ^ might be made 
to that of the latter. In fact. Steams and 
appear, naturally enough, to have striven rather 
the au|d6c balance by some de^dee or by an 
ai!tmcJal line i^proximately similar^ instead of aiming at 
approximately to the actual cable. 

Mr. Louis ^chwnndler, of Calcutta, patented a 
ajfst^ i^ded on the Wheatstone balance principle, and 
hPjTOcabte to submarine cables by the use of resistance 

itself as an artificial 


line ; but Schwendleris system is only novel for the ratios 
between the resistances of the balance which it lays down. 
The best results are said to be given when the resistances 
r\ R and Fig. 3, are each one-half of the resistance of 
the line, and r is made equal to one-sixth of the resist- 
ance of the line. 

The first successful trials in submarine duplex that we 
hear of are mentioned in the Jourmlof the Sddciy otf 
Tde^apk Engineers for 1874. From this it appears 
Messrs. i>e Sauty and Harwood, both of the fca stern 




m 




Tel<^ii|>li Company (which had CBComaging: 
exp^ments)^ had succeeded in dTecting a balance^ in 
1873* Gibraltar-Lisbott cable by the use of the 

Wheatstone balance method , and Varlc/s artificial line. 
Also, in a letter to the Tehgm^hk Jmrml for 1874, by 
Mr* r>. Smith, of the Eastetn Telegraph Company, we 
leam that he had succeeded in effecting a balance 
on one of the Company's cables between Malta and 
Alexandria in July, 1S73. s® could receive mes* 

sages while sending a distance of 911 nautical miles. 
In September of the same year Mr. Smith also reported 
good success on the Malta-Gibraltar cable, a distance of 
1,121 nautical miles. We are not aware, however, that 
these methods have been in practical working for any 
length of time. 

In 1874 Mr. John Muirhead, of the' firm of Messrs. 
Warden, Muirhead, and Clark, telegraph engineers, West- 
minster, took out a patent for a new form of condenser, 
or inductive-resistance, so made as to imitate a submarine 
cable, and ostensibly for the purpose of duplex tele- 
graphy. The inductive resistance is formed 1)/ taking 
two strips of tinfoil and laying one over the other sepa- 
rated by an insulator. One strip forms the conducting 
circuit of the artificial line, the other forms the outer, or 
inductive coating, and is connected to earth. The current 
is passed through the conducting strip and exposed 
throughout its entire length to the induction of the other 
strip or sheet in the same way that the current in the con- 
ductor of the cable is subjected to the induction of the 
earth throughout its length. The principle of Muirhead's 
artificial line is shown in Fig. 7, where the arrows repre- 
sent the local current passing along the conducting strip 
while being at the same time retarded by the induction of 
. the other strip, or inducting plate, which is connected to 
eartli. 

This artificial, or model cable, can be made to have the 
samt resistance, capacity, and even leakage, per knot, that 
the actual cable has, so that it can be made practically 
equal in its electricau properties to the actual cable. It 
may be employed either with the differential or Wheat- 
stone balance methods. In either case the local current 
passes through the conducting strip to earth, experiencing 
the same resistance and retardation that the signalling 
current experiences in the cable. It therefore balances 
the signalling current in its effects on the instrument. Its 
advantage over Varley's artificial line ” consists in the 
closer equivalence to an actual cable that it admits of. 
Subsequent patents of Mr. Mukhead describe v^ious 
adjustments to be used in connection with the artificial 
line for the purpose of refining upon the balance. 

In July, 1875, this system, which is hitherto the 
most successful of all in submarine duplex, was first tried 
on the Marseilles- Bona (Algeria) cable, a length of 448 
nautical miles. In the spring of this year it was esta- 
blished for permanent working on the Marseilles-Malta 
cables of the Eastern Company, a length of 826 nautical 
miles, and; also on the Suez-Aden cable, a length of 1,461 
nautical miles, but in an electrical sense, one of the 
longest of existing cables. These are the first practipil 
successes in submarine duplex telegraphy, and they a^ 
prove the feasibility of working cables of any length by 
this advantageous method. 
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A itTICUEATED or mounted skelaons are divided into two 
chides i I. Natural ; 2. Artificial. The two processes may, 
however, he more or less combined in certain cases. 

Natur^ skidetons are not macerated. The bones are merely 
* Lecture at dw tiom CoUeedeu of Scientific South Km* 
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4ewied bythe hand, hr /mimm and briwib;: 

the anbjm being placed In 

operation, to get it free from bloo^ and' 'to- toarte re- 

moved, Ewything having been taken away, bohes 

and the lignments which unite them, the ske£n^ la the 
required attitude by external supports, and allowed to dry; This 
proems is commonly adopted with veiy small maimnals, btt^ 
rept^, and especially fish. It has the advantage of ihtoiriiiU 
kbcmt and skill in articulation, said of a^ordiikg a tmst? 
worldly leeord of the number and relations of the bohes, e$pe- 
rially the vertebrae, about which, in an artificially articttlated 
skeleton, unless prepared by very competent hands, there alwayn 
may be doubt. On the other hand, such skeletons am far less 
useful for the study of the details of their structure^ they not 
only cannot be taken to pieces, but the extremities of the bones 
are actually concealed by the dried ligaments, The latter, more- 
over, often Income brittle with time ; and in the case of the 
smaller specimens, will break unless handled with great cate. 
In such cases it is often advisable to strengthen them with 
isinglass, or when more support is required, some strands of 
cotton-wool stee|>€d in melted isinglass or glue make excellent 
artificial ligaments. 

2. Artificial skeletons are those in which the bones have all been 
separated and completely cleaned by maceration, or one of the 
processes subslitat<^ for it, and then joined together again by 
wire. The reconstruction of such skeletons is techpically Called 
‘‘articulating/* To perform it properly some knowledge is 
required of osteology, so that the bones may be placed correctly, 
which of course is of the utmost importance, and also some 
mechanical skill in drilling the holes in the bones, and in adapt- 
ing and fitting the wires and metal supports, and several instru- 
ments are required, not needed in tlie preparation of natural 
skeletons, such as drills, pliers, wire-cutters, files, &c. 

The best wire is iron- tinned, which does not rust, and is now 
sold at most ironmongers. For very fine work, iron wire plated 
with silver, and for still more delicate operations, especially in 
fishes' skeletons, thin silver wire may be used. Copper wire 
is too soft and flexible for almoU all articulating work, and is 
apt to give a green stain to bones which contain any grease, and 
so should be avoided. Brass tubing of various sixes is now ex- 
tensively used in articulating, and lot larger animals, iron sup- 
ports, which will have to be made by the blacksmith ^ecially 
ter each subject 

However great the knowledge of the articulator, it is always 
best to take precautions before macerating an animal, that there 
should be no mistakes in arranging the bones properlv, especially 
in the case *of rare and little-known specimens. The skin and 
the greater part of tlie soft parts having been removed, and the 
bones roughly prepared as for a natural skeleton, should then 
be divided into several parts. The sternum with the costal car- 
tilages should be removed by cuttinjj; through the latter at the 
junction with the ribs, and cleaned in water without macerating, 
and then allowed to dry in their natural fortn on a block of wood, 
cut to the requisite shape and size. If this part goes into the 
macerating vessel, the cartilages will be lost, and the thorax can 
then only be restored In an imperfect maimer. The limbs 
should be separated, and if each is macerated in a separate 
vessel, much trouble will be saved in sorting the smriil bonek of 
the feet. If there is any doubt about articulating them correctly, 
it is best to take them oat before they have actuaUy sepsr^ateo, 
and dean them off and articulate them at once, at all events 
drilling the holes for the writes while they are still in natural 
apposition. The vertebne may be allowed to come apart and 
macerate together, as there is never any difficulty in placing 
them in their natural sequence. The hyoid hones should be 
sought for in the throat, and cleaned and preserved separately^ 
and small sesamoid boims about the feet and behind the kpee’^ 
joint in most animals, so commonly lost in museum spedmens, 
should be looked for and preserved, as well as the rualmentary 
davides of the carnivora the pelvic bones of the whales and 

porpotses. When die relations of any bone to another, espe- 
cia% of thesesomoidi above spoken of, or the ehevrim hones 
under the caudal veitebrse, are likely to be lost in maceratlou^ 
they stold always be observed, and either notes or drawlims 
made of than, or they diottld be marked with fine holes, made 
whh an Ari^medien dri]} (on essential instrameitt to the arti«|hi^ 
later). By two hdes on ^di^faell^ bones opposite te 

one tmote bste bones me sepatuted, or 
mgfd k irnttettw, teost importent recordsambe 
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es^ to be to pieiiafto tihe iwnetel eppeewee of t!he &emew^k 
the swd to make tihe ipv3s«>te ^rm ipjkI etron^, at the 
me tl^SkOwSd^ m little a» peesdblO of the eupports neces;* 
py to hoild it tofi»ther^ ISeery bottei eveft ^ to the ^ull and 
Wilt U#lk immovably Ipte4 and $trongM^re«f or irons, ec- 
rdioe to it$ are made to traverse the interior of the limb 
SeTfeted into tW ata»d below^ and connived vdlh the main 
Srt, wtoh rune along the ceatre of the bodies of the 
rtebrm fmm head to tail* 

Such are Iktle better for the detailed study of 

thao iO'e natural skeletons^ and they are inferior, iuas^ 
uaTi^ there is oo guarantee against errors on the part of the 
ticulacor, unless he be of known knowledge and experience. 
The improvements in articulating skeletons that I am about to 
ing bef&e yout notice ivere commenced about twelve years 
% and are mainly doe to the ingenuity and skill of the veteran 
rlcnlator to the Museum of the Koyal College of Surgeons, my 
LinesakOi Hr. James Flower, who has successfully put mto 
acdce various ideas and suggestions which have occurred to 
e during the time of my conservatorship. 

The ol 3 e<-t aimed at is to mount a skeleton which will give a 
jrfect idea of the form and proportions of the animal and show 
e bones in their relative position, and at the same time allow 
f<^ry part pf each bone to be separately examined. Any portion 
liich is rejiuircd for examination must be made capable of being 
moved without disturbing the rest of the skeleton. The skull, 
e lowar jaw, the difteient vertebrx, the pelvis, the limb bones 
ust be all separable. 

Such a skeleton of course cannot be supported oii its owm 
tibs, like one of the old kmd, as the bones of all the exUemi- 
ih may be removed one by one if necessary, leaving the trunk 
’ ifiu. It will also be somewhat leas firm and stable, and must 
$ treated with care> as in fact a delicate and somewhat compli* 
lied instrument would be. 

Tim details by which this principle is carried out vary greatly, 
id must be adapted to every diflerent animal, and may probably 
s yet still further modified smd improved. The illustration sent 
> the Exhibition is a very fair example* It is a skeleton of a 
:ftly anteidar or pangolin (No. 3,812). The two principal 
lechanicol arrangements adopted are simple enough. 

They are, first, the use of brass tubes, into which v\ires of cor- 
ispanaing slae are made to slide. This is the best method of con- 
Bering two parts, which have to be separated at pleasure. When 
Bcessary the tubes and wires may be flattened to prevent them 
ittwogi The principal supports ore made of tubes fixed into 
It wooden stand beIow> and into the upper end of which a short 
ire fixed in the bone to be supported slules. These tubes can 
iadily be riveted to each other so as to moke a branched support 
hen requited. 

The second meohonlcal contrivance consists in the use of 
risted or plaited wires ax a means of movable connection 
stwetn bo]»BS which need not be completely separated, but only 
ant upon each other as by a hinge. For instance, the principal 
mes of limbs are connected by a strand of wires, twisted 
pttHm hke a rope» passing on one side of the joint. Koch end 
warted in a hole oriUed m the bqne, and fixed by means of 
w^es of wood or metal These joints are so stiff as to 
mmitt m itny poilrion in which they are placed, and yet arc 
&rfec% and durable The vertebr4]e are connected, by 

ring fixed wims, on to a plaited band, passed (dong the 

fenor frohoe nf *fhOir bodieSf ^khease nothing of importance is 
W it Smoe thin skeleton was mourned it has, how- 
rer, been finmd better in mai^ cases to run the plaited wire 
trmigh ^ eomd, so that it is perfeedy out of sight Though 
mtew in ^ mountings of n skdeton is certainly a desideratum, 
is pwr to have a^ number of external supports to the bones, 
to fix immomkly or to muUlate them, as was often 
lb the old pla% in order to allow of the introduction of the 
iiipnortSi 

jrihau mSrnm* and sterhal riba are usually mounted m 
sipaiable ftm the wsrinbral column, so that the 
ttote endsol Wl the rib# can ho eaeUy examined. Insome 
it k to atrfisg^ the ve^elwat upon a stiff 

imnnim 

iw Worn 
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be appredated % examining a lew mounted spedmens, and may 
be Mker developod by the suggestions of e4>enence. 

In addition to the complete mounted skeletouy museums Will 
be expected to have separated porttorLs of the boxri^ stmdnres 
exhibited in a manner that the student can study tnemir If ha 
skull especially must be treated in this way. For many years 
skulls of various animals have been prepared at Paris ^ M 
and there are some good examples in the Exhibition 
contributi^ by Trmnond, nduding an entire human sk^on 
(No. 3,913, also 3,915 arid 3,9t8, skulls of man and turtle)A 

AH the bones ate separated and fixed by brass bands and 
wires, at short intervals mom each other, so as to allow of theh 
co^lete form being examined. 

The sliding joints formed of brass tubing wUl be found a great 
improvement in such specimens, as it allows the complete removal 
o| any portion required for more particular examination. An 
example will be seen in the skull of a sheep (No. 3,819), cen- 
tribated by Mr. K. T, Newton, of the Museum of Practical 
Geology. 

A single bone is best mounted by driving a sharpened wife 
into Its lower surface, which wire slides into a tube of corre- 
sponding diameter fixed in the wooden stand j in this way all the 
series ot separate bones in the Museum of the College of 
geons are mounted. The stands are made of turned wood, 
circular, polished, and black. All the brass work in them and the 
mounted skeletons is coated with a layer of bUok japau varnish. 

I must not omit to mention a method of moimting skeletims 
devised and recommended by Prof. Huxley, the details of which 
have been developed by Mi. Newton from processes initiated at 
the College of Surgeons. There is an example in the Kxliibitlon 
in the skeleton of a dog, No. 3904a. Each of the bones Of the 
skeleton is mounted sepaiately with wire and tubing, as in the 
single bone just wpoken of, but they are arranged on a slngla fiat 
board in definite order, the vertelwrse in succession along the 
middle, and the limbs on each side, each bone being near its 
actual position of the body. Skeletons so prepared can be 
arranged one above tiie other in a cabinet, each board running 
on ledges in the sides of the cabinet like drawers. They arc very 
convenient for study and demonstration, especially for advanced 
students ; but they are not so suitable for public museums or for 
elementary teaching, as they convey no idea of the general 
appearance, form, and proportions of the animal from which 
they are prepared. 

Certain portions, of the skeleton, especially of the lower verte*- 
brates, are never ossified, but remain peimanenily in a cartila- 
ginous condition, and when dried, shnvd and contract into small 
shapeless masses. But it would be often desirable, in a diy skele- 
ton, to keep them if possible, if only to preserve tlm positions 
and relations of the surrounding bones. For instance, the axial 
portions of the skeleton of many fishes^ heads ore entirely carti^ 
laglnous, and so are the carpal bones of the crocodile. Such parts 
ought to be modelled cither in soft wood or in the compo^on 
of whiting, resin, and linseed oil used by the picture-frame- 
makers, which is soft and plastic when recently made, but seta 
to an almost stony hardness. Specimens of the application of 
such modelling may be seen m the Museum of the College of 
Surgeons, 

Besides the skin, and the skeleton, many other parts of the 
body arc ftequently preserved in a dry state in museums. When 
bottles and spirits were very dear tins method was much more 
attended to tlian at present, and it was extensively used for in- 
jected preparations, showing the course of the blood-vessels, and 
even dissections of muscles and nerves, os well as for the hollow 
viscera, such as the stomach, cstcum, ire., Mjiich were inflated, 
diied, and then varnished. There are many objections to suen 
preparations. All soft and fleshy parivS, when dried, contract so 
much as to give little idea of their appearance in the recent state, 
and m doing so disturb the relations of the parts in contact with 
them. Inflated organs, which look very well lor a time, are apt 
to collapse, and they are all liable to decay and to perish from 
the attacks of insects. To guard against this it is absphitely 
necessary that the preparations should be thoroug^y soaked in 
alcoholic solution of corrosive sublimate, or some other such 
poison, before the drying process commences. In 1 taly, especially 
ip the Museum of Comparative Anatomy at Pisa, J have seep 
beautiful and very inatructive specimens o< viscera preserved in a 
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mtOi m so ipioalljr axKierstood^ and «o inl£y described in many 
imccial ireati&es/ tliit ti^4^ |s ao occasion to detain yon ydth 
I'hp fet illtwtration in the present collection 
oC lhb 'bm^ is the very valaable and insitucdve ; 

ixrnpc^t^^ &aoahelelKm of the cominon lobster (No, 

by Mr.^ E, T, Neiyton, and eahilwted by Pr<rf. 
which is a inbdei of a class of preparations which might 
Mlar^my employed in teaching aoology. I may also call atten- 
to a amafl of preparations contributed by Prof* li, 
latidbis^ of Minister (No. 387$)* which purport to show sbme-^ 
thiiJK of the Itie history and habits of several i^ecies of insect^ 
an which might be more fully carried oat in biatogicai 
museums^ and to the typical collections of the shells of molluscs 
exhibited by Mr, R. Damon (Nos, 3808 to 3811), 

cortiinuid,) 

OUR ASTRONOMrCAL COLUMN 

TitaKlw 3TAa in CvoNtrs.— On the evening of December 
13 this ator^ as regards brightness, was about midway between 
75 Cygni and JBeasel’s star, WeLsse XXT, 1004, tht jyurc/imm* 
of which are S'S and 6*5 respectively, giving 
fc*r the new star a magnitude of about 5*8 to 6'p» as stated last 
. 'Wai^ . December 20 it w’as not more than o •25m. brighter 
thaa Jkssel^s star, indeed at moments it was difficult to say which 
Wa$ the brighter of the two ; its present rate of decline is therc- 
jte Slower than during the #r»t ten days after the discovery. In 
V foggy ®hy of December ao, there was a yellowish tinge in its 
h^ht, not perceptible in Bessel's star. A further careful search 
through our star-cataiogues has failed to reveal any previous 
observation of a star in this position. It falls in one of the two 
aones^ the re-observation of which has been undertaken at Bonn. 

Tim BtNARV Star 6/ Eridani.— I t snay be hoped that 
soma one of our southern observers is putting upon record mea- 
S»tes of this double star, of which, so far as we know, nox^e have 
been publwbcd since tliose of Mr, Eyre B. Powell at Madras, at 
the beginning of 1861, when the angle of position was 353'^, and 
the distance 4"’9. Altering the node in Capt Jacob's second 
orbit to 109*^ 40^, and assuming the peri-aatron passage to have 
^curred 1817*64, with a ijcriod of revolution of 117*48 years, 
tjae measures from 1S35 to i86l are very closely represented, 
wlfhOttt change in inclination, distance of peri-astron from node, 
m semi^aaia major, Dunlop’s measures in December, 1825, 
iVMch hro of doubtful intorj^retation, wmdd, with Jacob’s correc- 
computed angle. Dater measures than 
fhose of 1B61 are required lor a dedsion im the true form of 
a Ceataud and k 5114 (R.A, 19^ 17*0- 
xj|4»54' /0ri876) are«qt«dly to be recommended to the close 
4i:ttettiio!i Of the soulhem a^tomomer, 

IIVhM a sjh^tertdc rdweosiiirewent of the doable stars of Sir 
John Heireha's CJ^e catalogue, are oat of reach in these 
latitudes, fr uttdertatoi (and we know of no more desirable or 
more interesting work in the ihiscellanedos aatroimmy of the 
^O^her hemisphere), a large accession to the list of bmarms may 
ha aatkipated. Perhaps M. a Strtive has not -in 24 Comm 
. B^rmtidfr-^etect^ the most rapid of the revolvkig double stars, 
idiioh it may remain for a southern observer to bdng to light 

■ "jmtpnxckL Comets in l877.-Of the kmrem comets of 
■ one— tirnt ^ D^Airestr^haa; bdm .peedkaed 
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■ ■ - \:!^*'Aiitit"t comet ' wm 'dretwati^’ least dlapj^rlidei: the smll 
Ott' 'Wipil^-but will notben«atjitot\tb/thb':es?&^ 
ib pdMte when obremtlcms ' d^ld bemo^ are no^, 
Tatbutabie for observers in, the‘ irerfoem/Jfopi'liiqsih^ 'MS 
Irbvean?s '‘Elaborate ephemcris 'affoids^eirety^ 
towards ,lt4 detection. At its last' visit 'in 1870 this cox^ Was'i 
’execs, dvbly foint,' and 'was not bbserved,.ht 'foore 'titan ‘fbdjt’ or 
of the numerous Bulropean Observatoriei. 

Surely there must soon be an end of the duar^ pf 4 is^veti^^ 
of new comets Which has prevailed since tire iMgliiniistg of, 
December, 1874. 

Ancient Solar Ecltrsks.— I n Naticire (vol. xv./p. ti 6 )i 
Sir George Airy notes a difference in the path of the shadow in 
the total edipse of 3B.c. 763, June 14, given in thk column 
(p. 65) from that defiaed by a direct calculation from Hansen’s 
Tables. In explanation of this diffisrence it should be stated tha#? 
bar elements ofjhe eclipse of b.c, 763, as also {with one excep- 
tion) for other eclipses to which we have from time to time re- 
fened, arc obtained by the use of Damoiseau'a ^Dunat Table® of 
18x4, with the main arguments, and one or two of the principal 
equation® adapted to the elements resulting from Sir George , 
Aliy’s laborious discussion of the observations of the moon at 
the Royal Observatory, Greenwich, from 1750 to 1830, com- 
bined with M. I/<^crrier^ Solar TaUes, and the introduction of 
Hansen’s last values of the terms in longitude, anomaly and 
node depending on the square of centuries. 

I METEOROLOarCAL NOTES 

Tim Storm oP March 12, 1876.— We turned with con- 
siderable interest to the account of this storm, which passed 
over the south of England on March la, as published in tiic 
ymmal of the English Meteorological Society for July. The 
interest was all the greater, seeing that the account was drawn 
up, at the request of the Council of that Society, by Mr. Scott, 
assisted by Messrs. Caster and Whipple, that descriptions of the 
same storm had been previously published by Trof. Qaetclet, 
Dr. Neumayer, and the late M. C. Sainte- Claire Deville, and; 
that another paper on the same suHect was intimated by Dr. 
Ihiys Ballot. The widespread interest which this storm has 
called fortli is seen at once on looking at the nine weather maps 
and tables of Mr. Scott’s paper, which show it to be one of the 
most remarkable Storms of recent years, whether regard , be paid 
to the rapid rate of its propagation ea^itward®, estimated by Dr.. 
Neumayer at seventy-seven mites pei hourovet partof ifs ccreisc; 
to the rate ot the barometric ductuation, almost unprecedented in 
these islands,, the bar meter at Kew having risen 0*407 inch 
during the two hour from a to 4 p.m. ; or to the Violent con- 
trasts of temperature and weather on the two tides of the sform 
at comparatively short distances apart To illustrate the subject 

with greater fulness a woodcut is given showing the aatomatic 
registrations of the diifereat meteorological instruments at Kew^ 
and tiddes of pressure and temperature for evciy ten 
dating the moat interesting phase of the storm. Totifoie edfves 
A noteworthy and novel feature is added In the form of a 
showing the electtical changes from positive to 
wr W/d# «d the time. The 

' . lor March were moreover ^imb^shed'shottiy^^ 

the Meteescil^edl Office. On twd«g!te two 
' ■ records the mm 



, '^4^3;iiidi;' ifht^v'm liOt' !«', tlie '-paper ^ , 

sfea-kvelf no-iniorja^atiptf'tj^^'^gi^ ^ poi»t,'' 
tfee^hok^teiiatlcwiil atl^^ recoils are 

wrong, In, explanation ,bf idkciepanc*«s previously 
pointed out* it 

gmpib$TOay;i«jt^^^ of n prWakn'oioaer t^an o»o^ inch. In 
sa^m expknatiop a» ont of the qaestion. 

- i»wuantr»te, are the descriptions of die Kew j 

cufve^fevm though ^ maift design of this costly system of 
r^kttatiW k h> comparisons being insti- 

tuted anjwng th<dlt]^^ metcorolbgicai elements. Thus it is 
stat«^ that the, having been strongly negative, re* 

between 6 and 8 a.m., whereas the 

S e pooumd all but instantaneously about 6.45 a.m. ; that 
imeously witli the time of maximum temperature, about 
la^ao the wind, which had been west “ suddenly became 
north,** whereas the change was not of such a character as to be 
described by the words simultaneous and sudden, seeing that 
about fifteen minutes elapsed as the wind veered from west to 
north ; tliut **the batometer rose rapidly until 4 r.M, , at an average 
rate of about 0*005 per minute,** whereas thid rapid rate of in. 
crease of pressure was spread over no more than the fifty minutes 
from b to 2,50 v.m. It Is needless to remark that the data of 
this singular storm thus put before us are worse than useless 
and it may be also stated that a number of the barometric ob- 
servations at Kew, as published in the Hourly Readings for 
March, are of such a character as to render a verification liy 
compaiison with the originals very desirable. 

DtcritNAi. Barometric Ranof. at Row and llioii 
LEVE1.S.-— We have recently leccived trom Mr. W, W. Rundell, 
a paper on this important subject, published about two years ago 
lu the y&wmaX of the Meteorological Society of London, based 
on observation* made under the direction of Gen. Myer during 
May, 1872, on Mount Washington, New Hampshire, at heights 
of and 6,285 above the sea, hourly from 6 A.M. to 6 em., 
and at 9 and 12 V.M., and at Portland, Maine, 54 feet above tlie 
; sea and near the coast, at 7 and 8 a.m., and at 2, 5, 9, and 
I ta km. The means of atmospheric pressure, temperature, and 
■ humidity, Ure given for the different hours of observation, to 
I which are added interpolated values for the hours of the day for 
f which no observations were made, by drawing a fair curve pass- 
I ing through the observed values plotted off on a moderately 
I laige scale. These various averages are laid down in sets of 
( curves accompanying the paper. The |>oinfc of intemst raised by 
! 8U.ih a diacusiuon consists in the presentation of these three vital 
met<0Folbglcal elements at three stations not far apart from each 
( Others bdt very differently situated as regards height above the 
Seti^ aadl^e probability that some light may thereby be thrown 
on mie of the moat difficult problems in physics. On examining 
ib;^ oumi the attention is at once arrested by the remarkable 
chut'acter of the curve of the diurnal barometric range at Foi t- 
lah^ whkh represents the momiog maximum as occurring at 
6 A;ai., uhd the afternoon minimum at 2 t.M. Deductions of a 
sommtthat darge natum are drawn Irom the times of occurrence 
tlkse and Othent of the maxima and minima of the paper 
tei^g to 0^^ they $tand to each other in certain definite 
j|^a%oi3«^ ' , ho#ever^ the , facts of observation afford no 
*!|f ihe ^motniiig maidinam occurring in May at such 
| at fiXati,, and the afternoon minimum at 

the averages from 
vrith 'the '‘result ^ dmt the- averages of the six 
idhstoa^ ''published m ' the paper are all in error in 
f O'^nay-’inch 'tO' — ’0:004 incK , , The fresh 

^iplhnde' of range.and; 
’With what has,., 

that'el'Borfc- ' 


It is obvuMy prematnm the varmus 

pohiiik rirised uhtU the necessary data be pi^ ih o^et before 
and the Interpolated values for the unobserved liku^belik^^^d^ 
oh a znethod based on a wide knowledge of observed yidhes for 
the same hours at pkces simiiarly circumstanced. 

, Tre ChmATt OF Geneva,— A large work on this stdi^ot 
has just been published by Trofi Plantamour, in whlcdi ajre dis- 
cussed with clearness, precision, and great fulnesB, the observa«< 
tions made at the observatory during the past fifty years, on tern* 
perature, pressure, molatiire, rainfall, winds, clouds, and 
thunderstorms. The hourly averages of the different element* 
of each month for each year and for groups of years are given, 
as well as the averages for each day of tlie year» and the average 
or sums ot the pentades and months for the long periods 
during which the observations have been made. There is 
thus amassed in a handy form in one volume of 263 p|). 4to., 
data for the elucidation of the climate of this part of Switzerland, 
as well as for larger inquiries which fall to be dealt with by com* 
parative meteorology, and for the investigation ot many cosmicsd 
questions. Among the specialties of the climate of Geneva, the 
most interesting, perhaps, are those which arise from its position 
with reference to its lake. The variations in the direction afid 
force of the wind during the day show land and lake breezes of a 
strongly marked character — the breeze from the lake prevailing 
at those hours of the day when the temperature of the bmd is 
! in excess of that of tlie lake, and the land-breeze during the 
rest of the day. In December, when the hund at no hour 
of the day is warmer than the lake, no breeze from the lake 
prevails. In January, however, the breeze from the lake begins 
slightly to prevail, and in an increasing degree in succeeding 
months, forming a marked feature in the cUmale of the town 
during the greater part of the year, and leaving its Im^ 
press in nearly all directions on the different meteorological 
elements. During the winter months, when no breeze from the 
lake prevails, or but a fedhle one, the vapour curves show only 
one daily minimum, occurring about sunrise, and. one marimum 
about 2 V, M. ; whereas during the other months, from March to 
October, there occur two daily minima, one about or shortly 
before sunrise, and the other from 2 to 4 P.M., and two maxima^ 
one from 8 to u a.m., and the other from 6 to 10 P.M., accordf 
ing to season. Equally^ marked are the curves of the hourly 
variations of cloud, the maximum during the winter month* 
occurring about sunrise and the minimum about sunset During 
the warm months, however, there are two daily maxima and 
minima— the first maximum occurring about or shortly after sun* 
rise, and the second, which is by far the larger of the two, afiout 
6 R.M., and the two minima shortly after midnight and from 9 
to XI A.M. These variations in the moisture of the air of 
Geneva are attributed by Plantamour to the condensation and 
evaporation wliich take plaee at the surface of the earth, and to 
the ascending and descending aerial currents consequent on the 
diurnal march of the temperatuie. These are undoubtedly 
true causes concerned in bringing about diurnal hygrometric 
changes, but they are insulficxent to explain tlie strongly-marked 
doubie maxima and minima observed at Geaeva. This vviU be 
evident by a simple reference to the hygrometric curves for such 
places as Valentis, Toronto, and Oxford, which either exhibit 
no second maximum at allt or if they do, so faintly marked os 
to form no outstanding feature of the carves. The explanation, 
in all probability, of this peculiarity of the Geneva hygrometric 
curves is to be found in the r^tive size of Lake Geneva 
which is just large enough to occasion a strong br^ze during the 
day from the lake a// iis shor^s^ On the setting in of the 
breeze, ^ air havihg been some time ineviously 'resting on the 
surfoce of fee lake k therefore moist, and while this eondiiufa 
the; dax^.'timxfotw preached.,’''' As, 'however, the br<^,„ 







stmt to; sk to;;;bipim\Mt ited^ 
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-ato tlU .to iiftemboii ittitoto ^m at6 4 Knt. The breease 
tlerettjTter diixtotoS; wr ^onsequeixtly becoioieft 

m<>ister tiU to g^to 5 s attaifted about the time of 

to^abc to a cidm. This 
totoe of to <!^ito;tc of Geneva well deserves the dosdst 
^T«8to***A in its relations to the curves of tem- 

priattoj and cloudl Among the other points die* ; 

tnttod toy be mendoned an eatamination of DeviUe's cold and ' 
wton laetiods of the year by the long series of the Geneva i 
Observations ; a compadson of the tempemture of the water of i 
to Itoto as issues from to lake, witli that of the air, show- i 
,|ng to mean annual temperature of the water to be 3*7 higher j 
thah that of the air, a point of some importance ih connection j 
Wifli questions a0ecting oceanic circulation ; to distntmtiott ; 
tiitogh the year of strong northerly and southerly winds, and 
to variations, regular and irregular, in to amount and dufeation 
ef to rainfalh 

CuMATi; OK Lokx), — A paper of considerable value has been 
published by H. A. V. Tidblom, in Lunafs Vnwersitds Arsskrijt^ 
torn, xil, on the meteoroloj^cal observations made at the obser- 
vatory at Lund from 1741 to 1870. The observations, which 
aire very fully dismissed, embrace the temperature, winds, rain, 

Show, ^tthdehstonns, and auroras, and their great value lies in 
to; long period, viz. 130 years, over which they extend The 
h^est observed temperature during the 118 years ending 
ijSyo waS( 94“*!, and the lowest — 13’ ‘9» both occurring in 1845. 

ISTortherly and easterly winds prevail in winter and spring, north- 
westerly in summer, and south-westerly in autimm — these winds 
being of special interest from their relation to the prevailing j 
winds in to south of Norway in the corresponding seasons. lUil | 
falls on an average 5 days in the year, snow 37 days, and min I 
ia;t d^s. March Is to month of smallest and least frequent, J 
and August of greatest and most frequent rainfall. Thundcr- 
StQxins reach the maximum in the last half of July and first half 
of August, very few occurring fjom the middle of October to the 
middle of April The greatest numlxjr of auroras occur in April 
and September, and the variations through the different years are 
verygreat, a remarkable maximum period occurring from 1776 
to 1796, since which latter date to number has been singularly 
ew. 

Weathkk Summakt,— M. 1 -L Tarry’s IHstoiri da PAimo- 
$^hhr€ iix July and August, 1876, has been received. The 
publication, which recently began to l>e published in Les 
aims at giving a summary and disctission of the metcoro- 
togical elcnieto of to northern hemisphere, which it is possible 
to collect within a month or two of tiieir occurrence. It is thus 
^oniated to be a useful, supplement to the weather maps of 
E»ra|m tod , America, and to the International Meteorological 
Oto^tons of the United States, and as such it deserves to i 
active support of the meteorologists of different conntries. | 

iNKi.UEMCE OF ,ON Ozo»i£.*-In a note by M* U. j 

Fotttmt in to BnikHn Ko. 475^ of to tomttific j 

Association of Ftance, it is shown ffom bbservotioos made at 
Hahltte and Etmenonviile, tot less ozone was observed m fotosj, | 
laMtodtoy forests of pine, than in to open cotmtry* and tttott j 
osOto ^ * height of 46 feet above to ground ton near the < 
snrihcie* 
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pj^te''^ti, rifles. The ICfrighas " to ' 'pdiidon'. O? " 
tectoif'ff fh« Society, while theXroWn'^toqe'^is'iiit^to 
, , ;Tili\vtoau chemist, Prof. F, Wbhler* 'pre- . 

rident to German Chemical Society for the ctoi% yto 

A mbnonAM received by H. Sidoroff tom C*fpi 
andcommantoted by the former to to' St. f*eter«bto 
Announces tot on December ij Capt. Wigi^ns fAip- 

master* M. Svanenberg, left Krasutotsk bn toir wVty to Sh 
Petersburg. 

Oun readers may remember that at to Intrinatibnal Cbn<* 
ference bn to means for exploring Central Africa totoghlyimd 
.♦systematically, held at Brussels last September mtder to presi- 
dency of to King of Belgium, invitations were issued to to 
different countries represented to form local committees for tlic . 
hirthcrancc of this object. The German National Cbmmtttee 
was formet’i last week tinder to presidency of Prince Plejiry 
of Keuss, and embraces many of the most distinguished names 
in the empire. A committee has already been intrusted vritii tbe 
duty of preparing to statutes for a permanent ^ association, to 
German Society for African Exploration, which 4 s to be under > 
the patronage of the Crown Prince, and expects to enter vlgorbtisly 
and energetically upon its chosen fields 

Thk /Jtd/y JVaias corrtqioudeni at Kome writes that the 
Marquis Antinori has seat to the Italian Geographical Society a 
long account of the journey of the Italian African Expedition of 
which he is leader. The expedition has, after many hardship® 
and delays, reached Shoa, the king of which has received the 
members in his capital, Licce, with the greatest hospitality. 
The Marquia has taken steps to make Shoa a scientific 
as a basis of operations for exploring the equatorial lakes. When 
the letter left the Marquis was preparing an extended scientific 
report of his journey to be forwarded to the Italian Society hf a 
courier. 

In the lajit session of the Berlin division of the Gentian and 
Austrian Aipen-Vmin^ Dr. ScUoUe delivered an elaborate 
address on the orography of the Bernese Alps. He regards 
them as distinguished from the mountains of other alpine regions ! 
by the foBo'wdng peculiarities I’lie valleys arc unusually deeply 
cut. The moufttaim inclosing these valleys are remarkable for 
their relative as well as their absolute height^, and the horizon- 
tal projection of their tops lies always at but a short distance 
from the V>otiom of the valleys. Finally, the topmost bb'^nl# of 
the mountains are generally visible from to valleys, and their : 
commanding appearance imparts to the landscape its mor>l pictu ' 
resqtie and magnificent features. 

I’UE BuUdtn of to French Geographical Society fgar Ntivem*- ^ 
ber contains a paper by Dr. Jules Garret on the l>isplacemeiit of 
the Bokr Axis, in which he gives k summary of arguments k \ 
favour of displacement which will appear at length in a iVotk ' 
about to he published by liim. 

The following particulars are given by Prof. Desbf in to ksi 
number of tbe BulUiin of tlie tociety of Natural Sektos bit 
Nettchltel, as to to burial-ground of the ihbabltaiits Of to^bke-^ 
dwellings discovered last winter on to shores of to take bf 
NcttchA^ at Auvernier. The burial-place ii atot 
distant tom the well-known lake-dwellings of this korito* at 
to tot dk a hill, and it was shut up tiy somjd 7 feet of e^h 
Wfutod by mins tom to slopes Of the hill. . lit has a quadri* 
lattol form long ritd ri2 broad), and is tolt df Sii 

gximitototo togs. liafi^^tonea &t gneis% ' 

kit‘ totog Cut ■s^itoally. ' 
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inW have beWk &etefifteeii tot^- difficult to 

: obtain wen^wsewei *«»>, ttat bones httog mucli iletenorated 
WfKeeeeaM^aot l«*lngf bem made with tte durable 
acennui^ ; hot io»e hrttrtf iMtesotved skulls show a dose likeness 
to «»nit ' ffrnd in other lake-dweffin^ and especially to the 
ekaU of wnd desadbed b^ MM. Rut Uneyer and His in their 
Hdv^tiqije ; ** they belong to the mesaticephalous 
(semHoi^form known at the “ Sion group,” which form is also 
the tw Hi^vetiCa This form, which has been found in the stone 
eontistuei to appear throughout the bronae and stone ages, 
constancy increasing in sire, and showing a more and more deve^ 
iiOped, higher and broader, forehead ; and it differs from the 
present Helvetic tbnn not in kind but only by the degree of its 
aevdopinent *iPhe implements found in the grave are stone and 
?bohe implements belonging to the age of polished stone. Bat 
^ong with them were also found bronze implements (a per* 
l^rated disc, a ring, and a pin), which thus establish the long missing 
ihnk between the lake-dwellings of the stone age and those of the 
^itonze age, both of which have representatives at Auvernier. 
^he importance of the Auvemier grave is thus verygreat, as it gives 
hew proofs in support of the alleged unity and continuity of races 
prehistoric man during the stone age and that of the bronze, 
■^bmt bronze implements implying a somewhat higher degree of 
culture, together with a bead of yellow amber and a skull, were 
found in the neighbourhood of the grave, on a somewhat higher 
level 5 they belong probably to a more recent period. It is pro- 
posed by i^e Neucli^tel Society to undertake further excavations 
In the same locality. 

J XHft eart}iqnal«» which were felt in the Canton of Neuchiltel 
ilast spring (b^om April 2 to May 16) are the subject of two 
Interesting communications by Prof. Pesor and Dr. Tribolet, 
jpubliahed in the last number of the BuUain of the Nenchiitel 
$ocieity of Natural Sciences (vol. x. part hi.). I>r. Tribolet, in 
Addition to particulars of the earthquakes of tliis year, gives also 
% list Of those known to have been felt iu the canton since X313. 
Fropi this list W'o see that earthquakes were especially numerous 
during the seventeenth century, comparatively rare during the 
eighteenth, and totally wanting during the first half of this 
oenWy, until 18^2, when they begin anew to be frequent, 
twenty^our shocks having been felt from that year to the end of 
1875. The earthquakes of last spring began with a strong one 
on April 2, at 5.55 A.M, 5 a second shock tollowed on April 30, 
ahd then, until' May 16, no less than eleven shocks were felt in the 
canton at ehort Intervals. The region of the shocks was gene- 
r^ly bniited, only two of them having been felt beyond the 
ftoAtkia of, the canton. As to their causes, Professors Desor 
and Stttder, and £>r. Tribolet come unanimously to the conclusion 
riiat thtgr have nothbg to do with volcanic causes ; but that the 
roak» of ^ Jur% farming a varied series of harder and softer 
the letter eaostly undemined by subterraneous streams 
and nemeriiue.cmw it is very probable that the earthquakes 
^e dee te the erU of undermined strata, the seat of these 
probaMy at a depth of about 1,400 feet, where 
dplomiles and saliciferotai marls are covered with hard 
The ekceprionally abundant rains of last spring 
dtnil hn♦Acriril^h^d 

;Of' the Ijfttlversi^ of Sydney, has pub* 
1 h ^ the diiNsM known as mt which has been 

This, 
187a; 

_^eaiii^.iinM to have beqtmore e* 



|e^ Afected* tl^ Bourbon was the otm upon Which |he disease 
drat noticed, arid this kind has since "suffe^ nt^ 
other ; soil and cllmatehave also assisted its prqgress’ki a itoarked 
d«gree; thus it is said to have been almost mi:da^ive 3 ^ COndned 
to dry, porous, sandy spU, and to have been more virident aftit* 
unusually wet and cold seasons. The juice obtained from di^ 
eased cancs shows a lower density than that obtained frotp healthy 
ones, and the sugar Is more dif&cult to make. With regard to hli 
microscopical examination of the diseased canes, Pro! Liver- 
sidge says he failed to detect anything whidij could possibly be 
considered as the cause of the disease *, though the canes were 
affected by minute fungoid growths, they, were not sufficient to 
account for the actual disease, and were , undoubtedly the con- 
sequence and not the cause. Ked spots are found on all the 
plants, healthy as well as unhealthy, but more abundantly on the 
latter. It is to the presence of these red spots that the name of 
rust has been applied generally; to the disease in Queensland. 
The fungoid growths are said to bear a very strong resemblance 
to a large group of very common microscopic fungi— -'the 
diacH^ to which order they are said probably to belong. ,Kot* 
witlrstanding tlie prevalence of these fungoid bodies, and offer a 
minute examination and analysis of various soils, the author of 
the report arrives at the conclusion that the disease has not been 
due to any one cause but rather to a combination of numerous 
complex, and more or less obscure causes, which are attributed 
to the system of cultivation adopted by the planters, the land 
being exhausted without a proper return being made to ii 

Important results have been obtained .by parties of the 
United States Geographical Survey west of the hundredth 
meridian, under Lieut. George M. V^ecler, corps of engineers, 
in geology and natural history, Mr. H. W. Henshaw, the 
zoologist of the California Section, having made laige colleclions 
of the vertebrate fauna, including every family of birds occurring 
in the West The streams explored in Nevada and California 
were found to abound in fishes of the genus Catost$mm^ and 
among the specimens collected it is not improbable some species 
may be found that are new to science. In the reptilian collection 
are several snakes belonging to the genus Eutama, and a new - 
species of lizard. In entomology the Orth<^Uia and Cokopterd , . 
are largely represented, including some rare species from the 
Alpine mountain region. Careful investigations were made in 
geology by Mr. A. R. Conkling, and the collections made taxed 
the facilities for transportation, the rocks gathered being chiefly 
igneous and metamorphic, including syenite, granite, basalt, &c. 
The predominating "rock in the region thus far examined by 
the Califomla scientific expedition is grey syenitic granite^ con- 
taining numerous crystals of black hornblende. Several manes 
were explored and described in . detail. In paljeontology there 
were few collections, fossiltferous formations being rare. From 
the sandstone quarries in Ormsby County several specimens of 
the genus Unk were obtained, these tertiary fossils beizig the 
only representatives of extinct fauna observed 

♦ ( 

We have received a paper, ** On the Larger Divisions of the 
Carboniferous System in Northumberland,” by Mr, O. A, 
Lebour, being a reprint from the Eraceedm^j of the Norih bf 
England Institute of Mining and Mechanical Engineers, vol. 
XXV. Discussing the stratigraphical characters of the different 
members of the Cartmniferous series^ the author advocates a new 
subdivision of it into two stages, an Upper and a Ix>wer, instead 
of the three adopted now ; the blending together under a 
common name of **Bemiciati” of the Voredale Rocks, the 
Scar Limestone series, and the Calcareous and Carbonaceous 
groups which are incapable of natural division, and the additions 
of the Ttiedian and of the so^oaQed Upper Old Red to the 

A plate showing the sttatigmi^ 

series fmm' Dht^yfibhe ■ 






'njw.Jjwaba, 

^ ;•' ' G^iiml 'Cosini^ 

to b^iiisf 

na^sti^ologi^ sdfite &r the purpose <)f earthing out 
^ . the extern orweiMher-‘«fi^jiu^^^ that 4ep®rt- 

luent atial<^o^ to whit huve been estabhshed in other dissert* 
ments of KewiGe* The height atid other physical pcculiaritils 
of the depiurtm^t wa^ to this system 

of W is bci<^ gradually established over France 

> A KifiMOiU on the Ophite of Pando, in the province of Sah* 
tander^ by Bon Francisco Quiroga y Rodriguea, which has just 
’ , ';been,pabli$hed in the Anaks de /a Soc, Msp*, di HuU N^iuralff 
is of considerable interest to petrographers, as it discusses 
the nd^^dscopic structure and mlneralogical constitution of a 
: ; vodh of decidedly peculiar character, and at the same time 
enables u* to realise the points of resemblance and diifeiencc 
between it and the similar rocks of the Pyrenees, described by 
IW. Zirkeh and those of the province of Cadiz, concernhig 
which hfr. Maephetson has recently given us such very interesiiog 
details. The ride in quistionls suspected to be of Triassic age, 
and among other ‘ features ^of interest presented by it we may 
n^iention 4 e eidstcnce in it of « mineral which appears to possess 
intermediate between those of augite and diallagc. 

; T^ Saturday evening lectures have been 

aitai)ged foirln connection with the South Kensington I^oan Collec- 
;^din of Scientiic Apparatus. We do not yet know whether the 
closh^g of Ihc Collection will interfere with their deliveiy ; -”De- 
. o^bcr\^'^Frof, W. F, Barrett, on Some of the Practical 
^ of Electricity as Illustrated by Instruments in tlie 

tbiin January 6.— Alexander J. Ellis, P\R,S., on 

The of Chords in Music, illustrated by Appunn^a Appa- 

rath®*** January 13^ — Dr. B. W. Richardson, P\R.S,, on 
V Stephen Gray and the Biscovery of Electric Conduction.^’ 
January ap.—fYof, Garrod, on “The Instruments exhibited by 
M. Matey, specially witb reference to the of Birds and 

knsccta” January ay. -*W. Chandler Roberts, F.R.S., on 
The Means adopted for securing tlie Accuracy of the Coinage.” 
Fcbruaiy3.-^Prof. Osborne Reynolds, on “Vortex Motion.” It 
is intimated that the Collection will be closed atlter Saturday, 
the 30th inst. 

W^Jt are jjlad to sec that an effort is being made to give the 
people of Hertford some knowledge of science, of the value of 
which they seem somewhat ignorant. Mr. Percy Smith and Mr. 
^IpceiEJit Elsden have commenced a course of experimental lec- 
on Chemistry and Physics, which, to judge from the 
sylkbus» k likely to prove both interesting and instructive to 
^ho are wise enough to attend. 

. TRE cuficrtis ph^menon of a ball being hi air by 

a current directed obli(iu«ly 35* to 40° from the ver- 

haa laMy be<m exhibited in Philadelphia. Various ex- 
phm0on5 of it have been attempted by engipeew and others* 
M. Reuleaua (in F&ggmdorg*s Anmim)^ rejecting previous 
eaidaimtloiis, otom the foBowh^ The pretty thin air cuiteetji 
on reaching the ball, is deflected on all aides, and therefore more 
. or' ka« rarefled in ha ipterior; ^ Accordiuj^y the atmosphw 
pre^ tl^bsdl in the direction of the greatest rarefaction, m 
, the hiean. force of the rarcfimtlons, towards the brlfi<6ft The 
w«i^ of*ithe ball acts vertically downwkrda Eqidlibriuhi 
: obli4ttely*actitig force of the emt^ and 

named, when the mean force of the latter ,'h,, 
»atW ^ cmrrent This can only takej^aCh 

wfi'- httk 4 bt'.^d|e under die^aacts of t^ enrreat There 
- ' ball the': 

„ '^phca .of 



, ai^.'^fieSyed many plants 4 am# 

;discou?ig4- T«n«wal and'eacteesion^ 4 ' 

;«a«fobd' of treating Madeiri .wines" hive’'4^4^4 ;,;thei 
to the prevailing taste' .of U 

denmi^ t^ is steadily incteasidg in eveiy^ It 

TisnedSfofoan have likewi$<ij turned 

again to die cultivation of vines, and wbusa of the m 
thtt«f increasing aunually in quantity. The if 

dying out, and where it still appears is suceemfoUy ehdek^ b 
sulphuring. The Phyflhxera has as yet not appeared 'Jin any < 
the vineyards. 

From the Auuual Report on the Brisbane Botanic Gardei 
we gather some valuable and interesting facts relating to th 
acclimatisation of economic plants. Of the three most exteu 
sively cultii^ated tropical plants — sugar, coffee, and tea, we lear; 
that at present forty varieties of sugar-cane are grown in th 
garden, and that there is such a large and continuous demand fc 
plants of such varieties as are known tube not yet subject t 
disease, that the director has recommended the setting apai 
from the Botanic Garden of a piece of ground to be used as 
nursery for sugar and other plants of commercial value. It i 
satisfactory to know that with regard to coffee the plants of th 
ordinary lUnd ( Cigm aredned) in the experimental plaiitatatio 
arc all healthy, and show not tlie slightest sign of disease eilhc 
from the iTemihla vas(atrixy or any other cause. The nbrtheri 
districts, especially the sheltered ridges of the Hubert an< 
Endeavour rivers are said to be the most suitable to the profit 
able cultivation of coffee, and some thirty acres of land on th 
Lower Hubert is to he put under this cultivation during Ih 
ensuing season. Of the Liberian kind {Ceffm Idurkd) some seed 
have been sent from England, and these arc growing intb per 
fectly healthy plants, some ol which, indeed, have been alreadi 
distributed. Though the lea plantation is reported to be in \ 
flourishing condition and numbers of plants i have been dlstri 
bated, the caltivation of tea, i® does {not attract th^ 
attention it deserves owing to the high price of skilled labou 
required in the preparation of tea os a commercial article. Ambni 
other plants of interest introduced to the Garden may be men 
tioned the Paraguay tea {Ilex pata^uaymsis)^ whidh seems to bi 
thoroughly well adapted to the climate 4 Qnemksian4« Mr 
Hill reports that the demand for it has of late very fo 

creased. The Balsam of Tolu {Myrcxylm the» ne® 

tanning plant {Balsamocarpen breinj/b^mm)f the Sumatra rifober 
pimt {Uremia elas(ka)/fixkithc Slampambc^e 
vor. peduellata), all seem to be doing well. The 0 

the introduction of foreign grasses and other pktnts as 
fodder purposes as forrenovating old pastures, nas occupied sditu 
attention in Queensland, and the result fo that mifoy of Ohr ivdll 
known meadow-grasses as well as the Triglm^f^ 

Mddids have established a similar reputation in the new to 4a' 

which obtains tn the old. The only unsatisfactory pari of Me, If® 

report is that in which he tdUs us of thedestmetion aitd pro1M4 

extermination of indigenous plant a Thus» fo 

within the Colony, some trees formerly 

Rpp^ared, or are but rarely found.' ' , The 

damia Jemiplia) is an instance* 

' y^B it ie’ now difficult, to ^d. even'i 

TOia'jtoi '.been' caused in coh8c<|a®tt4. ^ 4 

of'tW.4te' 'A'rifbllar 4te sstos to await 'the' 

'CopfctMfii*; 

abb4i4ea4 



^«l^"B«iiWB!w'*re|)JO»|i# 

|^j',ln^'*rfa*,wi,: tt' 5 »Jli asw«- 

aWiiS*/’! '■ 1 '. ■ : ';.. " 

• .'.'at "■fei' ■ two ;'«m^",<>f:, a^ic^ 
Society, SeptiejHbCf wod Octo^ m^^opot* M intetiMt 
mro^. Nsfc wtice MSMjcS tV® f M- 

BoetMdcy iMi iii» i**® **»« ndoatyof ehenuoa rewtioBi 

^^4^decoe ®f con^tretion of the 

; solubility of 

iolaT»lei<ml4s* tbe however, warmly 

ertticlMT a of Prof, BuWrofT on the dhisobutylene, 

the etylene series; 

and K; Ko^etoy on the amount of mechanical power disen- 
gag^ chemical reactions, those of the sulphates of copper 
iritmimvilng been begun with in the course of researche* 
ttUdiM^ by the authot* 

f' Mr- T-WOMAit SoUTKWEtL, of the Norfolk and Norwich 
Naturalists* Society, writes with reference to our notice of Mr. 
Marsham*a Judications of Spring” (Nature, voL xv. p. 128), 
that this lemarkable series of observations commenced in the 
year 1736, is still continued by the Marsham family. In 1789 
Kobert Marstmm communicated his observations to the Royal 
Society, they were read on April 2 and printed m exieffso, in the 
Trmmcthns of that year. Robert Marsham died in 
1797, and the observations were continued by his son Robert to 
ftbe year t8lo. From that time till 1836, no record was kept, 
but in the laiter year a third Robert Marsham resumed them, by 
yhm, and his son, the present Rev. H. P. Marsham, they have 
been continued to the present time* 

" The experienced Arctic cruiser, Mr. Lamont, writes to the 
7 Kf/iii«r of Titesday iit reference to Dr. Petermann's recent letter 
to the Geographical Society, expressing his decided conviction, 
Ibnnded on his own extensive experience and that of many other 
practical Arctic men, that nil round the North as round the 
South Pole, there lies an eternal mass of ice a thousand miles in 
diameter, and perhaps miles thick in the centre. He does not 
believe that either ** ship, sledge, man, beast, bird, or balloon, 
will ever get across it.” 

T«E additions to the Zoological Society’s Gardens during the 
pastwe^ kclude two Bonnet Monkeys {Macttcus radiatus) from 
India, presented by Mr. Peter VarwcU and Mrs. I.^opold Kyans ; 
a GhtUiKse Eyebrowed Thrush {Leimdkpirmt canonim) from 
Chtna^ presented by Mrs. Arabin ; a Short-eared Owl {Oius 
European, presetitCKl by Mr. Josh. Lee ; three Golden 
a Redwing ( 7 Vr</w.f ilutcus) European, 
presetttedby Mrs. A; It Jamrach ; a Dunlin {Trmga dndus\ 
Eurppeisti^ presented by Mr. F. Cresswell ; a Snowy Owl (Nidea 
fbm LaticUstcr Sound ; a King Parrakeet {Aprosmkius: 
from New South Wales ; a Greater Sulphur-Crested 
from Australia, deposited. 


^ ‘^emxrmc SERIALS • 

Chemie, Na ii, 1876 . 
rtwafffl,, by M. Braun.— On the 
Wdlii,; M. Wwiburg.— Report on 
pptpJleats Root on penetration of platinum 

M. Jlelmhdljba^^Resem on the heat 
. .galvanic battmVf a^d on electromotive 
properries of undosed 
SchUler.--^n the W^y of M. Bchldsser 
W isserod^^^ of ebonite for the discs of influence- 


.on, the division, amot^ 


i of motiop ' hi electrifled siwoes , of 
of ,gotd|^ 



(November, iSydl.-^Ftbih this number we 
note rim following pap^ of interest On the transparency of the ' 
water of Lake liman, by F. A. Forel.— On riie meteoric iron of 
Netitmiunsdorf, near Pjma (Saxony), by f . E. Geinha5.^0h the 
abs6r|^bn of alburn^ by the leaves of Dhnm inuscip$^yhf 
FraUfdadt — On the simultaneous occurrence of sugar and 
of lime in plants, by G. Kraus.— On electrical dust figures in 
space, by E. Lommet— On some experiments wiiii’ ptkbts 
in cotoumd light, by CL Kraus,— On the dependence of 
the cp*efi 5 ciettt of interior friction of gases from tempe- 
rature^ by A. von Obermayer.— -On ascending alr-currcats, - 
by Herr Crompton. --Ort microsc<mical inclosiires ih South 
African diamonds, by E. Cohen. — On the deterioration of air 
through artificial light, by Friedrich Erismann.— On the mecha- 
nics of breathing and the circulation of matter in the animal body* 
by E. Pfitiger.— On the chemical composition of beech-leaves 
and fir-needles in different states of development, by L. Dulk. 

I Morphoio^ches Jahrbuch^ vol. ii. part 3. — On the skin and 
I dermal sense-organs of Urodela, by F. Leydig, With four plates. 

1 — On the metamorphosis of Echiurus, by W, Salen^ky, one 
plate, giving four stages of development.— On the exoskelet^ 
of fishes, part 1 5 a long and valuable paper, by O. Hertwig, 
with six plates, dealing with the cxoskeleton of Siluroids and 
Accipenseroids.— Prof. Gegenbaur has anoth^ contribution on 
the morphology of the limbs of vertebrates.— R. Wiedersheim 
discusses “ the most ancient forms of the carpus and tarsus found 
in existing amphibia.” 

Zntsekri/t fur vnssenschaftUche Zoolo^f^ yot xxvil 'Part 3.— 
On the development of the lower jaw m Mammalia, by Dr. J. 
Brock ; a histological memoir. — An account of the anatomy of 
RkyncMmu tim&sella^ with four plates, by Frana V6jd.ov»kt — 
On the organisation and minute structure of the Damnidie and 
other Cladoccra, by Dr. C. Claus, with four plates.— Description 
of a new hydroid polyp related to AllmanY family Pennaridse, 
by F, E, Schulse, 

The Jpurnat de Physique for November, 1876, contains papers 
on illumination of transparent and opaque bodies, by M. Lalle- 
maud ; application of very thin layers of gold to cathetometers 
and other instruments of measurement, by M Govi, — On the 
distribution of magnetism in cylindrical Ws, by M. Bouty.— On 
the physical properties of gallium, by M. liCcoq de Bolsbaudiato* 

SOCIETIES AND ACADEMIES 

London 

Mathematical Society, December 14.— Lord Raylcigii, 
F.R.S., president, in the chair.— Mr. R. F. Davis, B*A., and, 
Mr. H. Weston Eve, M.A., hcad-nmster of University College 
School, w^cre elected members.— Prof. H. J. S. Smith, F.R.S., 
read a paper on the conditions of perpendicularity in a paraJleld- 
pipcdal system (the subject was of interest to crystallographers 
as well as to mathematicians).— Mr. Qlaisher, F.R.S., gave an 
account of a paper by Prof. Cayley, F.R.S., on the condition 
for the existence of a surface cutting at right angles a given set 
of lines. “ In a eongruency or doubly infinite system of right 
lines, the direction-cosines % j8, y of the line through any point 
arc expressible as functions of jr, r, «, and it was shown 
by Sir W. R. Hamilton in a very elegant manner that m order 
to the existence of a surface (or what is the same thing, a set of 
parallel surfaces) cutting the lines at fight angles, ad x $dp -f 
ydz must be an exact diflerenrial ; when this is so, writing 

V^Jtxdx + p^\dy -f yr/a) Jwe have V ^ the equation of 

the system of parallel surfaces, each cutting the given lines at 
right angtes.” The author obtains his resmts from the analyri- 
cw equations of a congruency, viz., a: = »/ a -f /, y ss 4. 
where w, «, q are functions of two parameters, and », are 
given functions of /, a. The condition he gets for the exist- 
ence of the set of surfaces is — 

(I + (I+iw*) ^ - ^y=Q. 

. dy dx \dx d y/ 

He verifies his resiilts in the case of the ellipsoid.— Prof. 
Gliifibrd, F.ILS*, communiteated two notes on the orthogonal 
tmiisfoxmarion, and additions to former papers on transformation 
of elliptic futtcriouA— Mr. Tuclir read portions of papers by " 
Ml K W. Fwmkkmd (N^ Zealand^ on the simj^lest 

dimensions and of fimte ejctfenfi 
By K R.a).-rOn the ^ ; 







. fliiiB'Wofter,.. 

r^^opOiitktM te Btltdwr (com- 
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^ So«iiet^i Peodttib^r ?. Martiii 
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%if9* C»aiW 3 g« Middlttton, S. H. 

:lli*^jisH Pe*fc«^ Fnawia Kobw^ ajd Tobu 

y(f^ FcUowf of tlia Society. ^Tlw Preskleat 

' Sta»oaoced tlie aad loss ihe Sodeiy bad sastamed in the death 
M Mir. David Forbes, F.R.S., one of its secretaries, which took 
.|i^ceon momiog of Tuesday, Deccmb^ S* On this^i^-* 
ooaht the only paper read was on the intrusive chiuracter of the 
* 1 /\nyn Sin of N by Mr. W. Top%, F.G.S., 

A^c.Tmt. C.E., Geological Survey of Eh^and and Wales, 
,an 4 Mr*. G. A. l^ebour, F.G.S., I-cctwer on Geological Suryey- 
Ing at the University of purhain CoHi^ of Science, Kewcastle* 
WwTyne. The Carboniferous Diincstone series of die north of 
'fcglaitd contains a bed (or beds) of basalt, known as the 
*^WMn Silk** regarding the nature of which opinion has long 
been divided^ Some writers regard It as truly interbcdded ^d 
eontemporane^us ; Others look uponitasintmsiye, and as having 
been forced ktei^lly iitwe^ the planes of bedding. The latter 
opinion is that hid the authors. Amongst the practical 
mhtar of the north of England there are very few who mil 
admit any doubt that the Whin lies evenly, and at one constant 
licn:^h, am<mgst the strata. Clear cases to the contrary are 
looked upon as merely local variations, possibly due to suc^- 
ityn eruptions of submarine lava. The work of the Gcoiogicid 
Biervw ^ shown that the Wliin Sill lies at different hewfieotts in 
; differ^ places ; sometimes it even lies above the Great lime- 
itoae itself. In other words, ikir Whin SUl^ whkh is supposm U 
mark^ Ime of the Yoredak series, sometims lies aime the ime- 
ttone. wm fyrms the top of M series. With the disappeamuce 
of the supposed base-line of the Yoredalcs goes also any good 
retison iot diawtog * Hue beta at oil. The anthois tioMu. the 
Whin SiU thnwnA NotAumbetloocl, a& far nortli as Dunston- 
hona^h Castle, showing the •vaiying posteions at which it occurs 
in ^limestone scries, smd noting points of interest m some of 
thn •*«*<»»< The Whin shifts its position amongst the strata to 

■tito eittent of t.ooo feet or more. 

bos^ through the bedded rocks, and bakes the beds above it 
quite as mum as those below, 

^ of shala As to the age of the Whin Sill, nothing definite 
canbejmid. 

Edinbitrgh 

Koyal Society, December xS. — Sir William Thomson, pre- 
in the chair.— The foliowing commumcationi were 
ttoA On the roots of the equation p p o, by Gustav Plarr, 
by Prof. Tait— Applications of the theorem that 
two dosed plane curves cut one another an even number of 
- Talt-^Oii the distribution of volcanic dSris over 

Of the ocean— its diaracter^ source^ and ^me of the 
*' wnadttCta of its liisintegration and ikcompositlon, by John 
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aj.*— 4 lie folding are some of the papers read 
on the oohtractihi^ of the wplUaries, by On 

integration of linear differential equations of the^eesgmd mw 
Biroti^h rtmple ^dvatntes, by M. Winkler, -'-fpn 
mlnants of the Jacobi covariants of three tematj' 
farms, by M. Igdu— On the fresh+water fishes of South-Eastern 
Bradl, by M. Stemdachncr,— On the absorption spectrum of 
hypermanganute of pota^ and its use In anatyti^^kemist^ 
by M, Bnicke.— On the magnetic obseivattons of 
Hungarian Polar Expedition, 1870- 
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74. ^ M. weypa ^t-^ .^ 
the ftcdon of brornSn. on snccinimida, and a new wa y ot ,K»B fflg 
fmtiartc acid, by M. Kisielinski.— On the velocigj^ promgatlou 
of sound-waves from explosion, by M. Mum. jnThree 
M. Vdten (sealed packet), i. On toe tomsfmnce of mat«^ , 
particles by toe elecW current j a. On toe p^ and naagnetic ; 
behaviour of plant-cells; 3. On the magnetic behavioar o( pot- j 
tions of the ceU contents— On the heat-cmidaetiinty of ehpnife, | 
by the Secretary. | 

Ginuva j 

Physical and Natural History Society, November a.— | 
M. DUcieu de la Rive gave an account of hia researches ta« 
specular reflection of surfaces covered with hairs, these being | 
considered as (flinders with circular base. The condition ?mces- 1 
sary for a cylinder to present an edge of specular reiihclion * 
is that the axis of the cylinder be found in the plane normal ; 
to the bissecttice of the angle of the luminous and visual rayi^ j 
it raults that it is only possible to have a luminous ‘ 

starting from a certain inclination of the visual ray* ' .This ^ 
principle is pioved mathematically, it is applied to boto of ; 
various forms, and explains the apparently abnormal play of - 
light on children's heads, fqr example, and on any surface , 
covered with hair. {Vide Arehioes des Setences Physiques d 
Naitirellespt. Ivii, p, 2i9i Nov. 1876). 
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THE FARADAY UECTVRE FOR 1875 
Tiu Uff Work of Liebig i» Exferimoninl and Philo- 
aoiAic Chemisiry, By A.W. Hofmann, F.R.S., &c. 

; ©elWcred before the Chemical Society of London, 
/London ; Macmillan and Co,) 

't N this have given ua a sketch of the labours 

1 of Liebig in the domain of Pure and Applied Che- 
mistryi also an account of his manifold investigations 
in the direction of its Application to Agriculture and 
I%ysiology. 

Proft Hofmann has been induced to take the works of 
this great chemist as the theme for the Faraday lecture, 
not only from its being a subject in itself rich in most inter- 
esting matter, but, that from Liebig's studies on the rela- 
tion and mutual bearing of the facts discussed by him, he 
was led to the conception of general laws elucidating 
chemical phenomena ; thus standing beside Faraday as a 
fit representative of our century to future generations. 
Notwithstanding the great reputation Liebig now pos- 
sesses, Prof. Hofmann seems to think that at the present 
time, we being almost contemporaneous with this great 
chemist, are not in a position to give to his works such 
appreciation as will be yielded them in the future ; on 
this point Prof* Hofmann says ; — 

‘‘As those who wander in a mountain chain cannot 
appreciate the sky-reaching grandeur of its lofty peaks as 
well as those who remotely from the plains beneath con- 
template its snow-crowned summits, so we, the contem- 
poraries of Faraday and Liebig cannot perceive the full 
dignity of their commanding forms— the philosophic pin- 
nacles of this century— as they will hereafter appear to 
distant generations of posterity. In these days Faraday 
and Liebig will be looked up to with such reverence as it 
is ours to offer to the mighty spirits of the past— to such 

f iant figures as those of Galileo, Kepler, Newton, and 
,avoisier. And as that bright constellation shines on u$ 
from the misty darkness of the past, so will the names of 
Faraday and Liebig— stars of co-equal lustre— throw for- 
ward their bright beams on our successors through the 
far-reaching vista of ages yet to come.” 


AUhPhgb expressing himself at the outset embarrassed 
by the richness of the subject, and consequently the diffi- 
culty of making any proper classification or selection of 
tjie many interesting investigations and discoveries to be 
iisCttssed, Prof* Hofmann must be congratulated on the 
very successful result which has crowned his endeavours, 
Comn^ucittgwith a short review of the general work 
of Liebl|^with regard to the elaboration of apparatus and 
analytical methods for chemical research, Prof, Hofmann 
pi^occeds to speak of the great power Liebig had in im- 
; pstrting knowledge to others, and his influence over the 
mmd of his pupils. He next draws attention to the re- 
V'l^bkincc between the labours of Liebig and Faraday in 
abstract the abun^aat results they have pro- 

useful arts. 

ajOTkaltural chemistry, in his investigation 
of plants, we leant 
' ' ' . ;'Hdfcann that; i-iebi^’ first .penetrated the 
which '^had' previously 'existed^. 
, ,n5Jatipn whkh exiats' 

and/’sqfi and Air in. which. 



it fives. Standing as a monument of his most cx- 
hausdve researches on this point, we have his two works : 

Chemistry in its Application to Agriculture and Physio- 
logy,” and The Natural Laws of Husbandry,” this latter 
work constituting the first perfect treatise on the, philo^ 
srphy of agriculture which had appeared up to that time; 
To Liebig is also dim the knowledge we now possess, that 
for proper vegetable growth the plant must be supplied 
through the land with those constituents which are found 
in its ash ; and, as a sequence following from this, the 
fact, that should the soil become deprived of such con- 
stituents, it will be unfit for further plant growth till the 
proper saline ingredients are returned to it. With the 
knowledge acquired on such points he was naturally led 
to the production of artificial manures as a means for the 
fertilisation of land impoverished and exhausted by the 
crops grown upon it. 

Passing from Liebig's labours in agricultural chemistry 
to those in the higher branch of biology, we find his dis- 
coveries producing no less perfect and important results. 
Although many isolated researches, as those of Chevreul, 
Berzelius, Gmclin, and Tiedeman, had been already con- 
ducted on certain constituents of the animal economy, 
still we owe to Liebig the collection of these widespread 
attempts into a ** focus ” for the elucidation of the phe- 
nomena of animal life. Of Liebig's chemico-biological work 
perhaps the best instances we can refer to are his ** Investi- 
gations into the Origin of Animal Heat,” his “ Theory 
with regard to the Nutrition of Animals/’ and his “ Doc- 
trine of the Origin and Function of Fat in the Animal 
Economy.” In the first of these inquiries he reviews the 
ideas of Lavoisier and Laplace, and the experiments of 
Dulong and Despretz, pointing out the errors of experi- 
ment the two latter investigators had fallen into, and 
from his own minute calculations proving the sensible . 
heat of the animal body to be explained by the processes 
of combustion carried on within the organism. From his 
inquiries into the chemical nature of food, Liebig was led 
to his theory that the vegetable stands in a position inter- 
mediate betweexr the mineral and the animal. The animal 
being unable to assimilate inorganic compounds, the 
vegetable acts as a means for transforming the mineral 
molecules into those of a higher order fit for the proper 
maintenance of the animal organism. The facts neces^ 
^ary for the support of his theory are to be found in the 
identity in composition of the nitrogenous principles, 
animal and vegetable, albumin, casein, and fibrin ; a fact 
previously pointed out by Mulder, but exactly determined 
through analysis either by Liebig^or bi^ pupils. 

In the views promulgated by Liebig that it is in the 
animal organism, through the transformation of starch, 
sugar, &c,, that the chief formation of fat takes place, he 
was led into a long and animated controversy with Dumas 
and Koussingauit ; but in this, as in other of his discus- 
sions, experiment has decided in favour of Liebig* 
Although the experiments of his opponents proved the 
existence of fat in vegetables, it was nevertheless in quan- 
tities quite insufficient to account for the amount found 
in animals w^hen fed artificially on vegetable food alone, 
like his investigations in agricultural chemistry, Liebig's 
discoyeries in the biological branch yielded their prppot# 
taon of practical appKcationSi aud from his investigations 
of the Composition and nutritton of the animal bd^y ajfpso ; 
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methods now used for the of condensed 

ted artd for its presemdon without: decomposition. 

On ej^itting the .pumJy odemific work of LieWg 
hroiight Wore our notice;, hy Prot Hofmann, the reader 
is at once struck by the varied nature of the researches. 
In his experiments on the tyanogen group, xesulting from 
his esatninatSon of the fulminates, we arc led back to 
some of the earliest stages of Licbig^s scientihc career, 
in this inveitigation, published at the age of nineteen 
add d<^tailing experiments extending over two years, we 
have accurate proof given us of the very early age at 
Wrhich he had recognised the natural tendency of his 
His experiments proving the fulminates to be 
hicmtm with the cyanates brought him in contact with 
Wdhier, already working on the same ground, this friend* 
Ohip being soon destined to exercise a most important 
infiuence upon organic chemistry, 

Liebig's investigations upon alcohol and its derivatives 
art interesting, not only from the fact that it was from 
his earlier, experiments on this body proceeded the dis- 
iooverj of chloral and chloroform, but also that in his 
endeavours to elucidate the constitution of alcohol he 
was led into a long protracted discussion with Dumas 
ted !&ou!lay, a discussion resulting in the victory of 
would be impossible here to give a detailed 
ni^lce of the remaining investigations of Liebig touched 
on 1 >y Prof. Hofmann in his discourse ; it will be sufh- 
f<>i^ ps to mention Liebig's researches on the group 
of benxoic compounds, his discoveries in uric acid and its 
executed in conjunction with Wohler, and his 
dbaborate work on the constitution of the organic acids. 

Many as Liebig's experimental researches were he still 
tend time for literary labour. It would be almost suffi* 
cient to mention the work founded by him, in conjunction 
with his friends, Wohler and Hermann Kopp, as early as 
1832, a work then and now known as Liebig’s Annalen,'' 
a most invaluable collection of recent experimental dis- 
covery. Of his other larger works two more may be 
mentioned, his ** ‘Dictionary of Pure and Applied Che* 
te»try/’ begun conjointly with roggendorff and Wdhlei*, 
ted his ** Handbook of Organic Chemistry," a treatise 
translated into French and English by Gerhardt and 
gory respectively. 

a **Life Work of Liebig" as put 

ftete in this admirable discourse of Prof Hofmann, 
te reader must be at once struck with the enormous 
teioont of work which it is almost impossible to believe 
cteld have been accomp^^hed by one man during a lifc- 
tlte nttmlte of his pa,p^$ published in the records 
^ tte Hoyal Socfcty alone is, we are told by Prof. 
Mof^antt, 317, of which 283 are by Liebig himadf, the 
i^adnder published id conjunction with other chemists. 

h worthy of reihark, however, that from the number 
ted a]^hty of the ^ drew around him, Liebig waS 

researches to their care, in* 
however, giving his assistants all credit for any 
h|tes';hr dlseovteos' of 

# .tedently by his pupils it was 

inspiring them not 

(injy tetih but wUh love. With the spirit 

White ite tearacteteo of teaday^s genius, 

lieWg lead his . followers beyond mere 

tegle of 


lateg ^0 ranges of phenomena, teiidiat te te 
I to the material welfare of nianldhd. 

We feel sure that this interesting account of the Wk 
of one So distinguished and widely known at 
Liebig, will be read with great pleasure not only by 
chemists but by all who are interested In the progress 
natural science. John M, THOMteN 

//c/A^r/jv<^^o/^omns of the great w^est 

The Huniing^GrounAs of the Great West^ a Du&ijfUm 
of the Plains^ Game^ and Indians of the Great Nofth’^ 
American Desert. By Richard Irving Dodge, Lieut- 
Col. U.S.A. With an Introduction by William Black- 
more. (London : Chatto and Windua) 

M r. WILLIAM BLACKMORE, well known to 
anthropologists in connection with the Blackmore 
Museum at Salisbury, hunted buffalo on the great plains 
of the Far West with Col Dodge. The American 
colonel's camp-hre stories seemed to his English com- 
panion well worth preserving, and thus the present volutne 
came to be written, and dedicated to Mr. Blackmore, who 
has prefaced it with an introduction on the Indian tribes 
of North America and the causes of their extinction. No 
doubt Mr. Blackmore was right in encouraging {his friend 
to write his book, which contains much airious informa- 
tion not got up out of other books, but draim direct from 
life in the Indian country, and told well in barrack-room 
fashion. The bold picturesque illustrations by Griset suit 
the contents wel4 and the volume in its red and gold 
binding might have been recommended as a gift-book, 
had the author had the discretion and good taste to 
exclude certain stories as to the relations of the sexes 
among Indian tribes, as well as several pages of revolting 
details respecting the fate of those who fail as captives 
into the hands of such tribes as the Comanches, which 
ought not to have found a place in iu 
In pointing out that these contents must in great 
measure remove the book from popular circulation, we do 
not say that they should not have been prml^^d some- 
where, though a smart ad captandum volume was not the 
proper place. In fact they form part of a general descrip- 
tion of Indian society, which students of the development 
of law and morals may read with considerable advantage. 
The necessary growth of some rule of female propriety jn 
societies where the women arc the absolute chattels of 
the men, is illustrated with remarkable clearness among 
the Cheyennes (see p. 301, &c.), and all^^the more plainly 
by contrast with the habits of their husbands, who^ being 
no one's property, own no social restraint whateyef. 
Again, however brutal (the individuals of any tribe may 
be, there must be a social contract observed or the whole 
society would collapse. This also is well teown amobg 
the Cheyennes, by the fact that women obtain absolute 
prote^^ a merely symbolic ten, wh|clh 
failed to respect, he would certainly (p* 

Agato, the exietmg mtetege law of the Cheyennes (p. 3^) 
Curated nh story of 

Guntltef ■ ’ mairiage with . . BrynhUd, * h , te® 

Lied# pteibly a rtec of Germapic poitom Ih 

remote ■. times*. Thte^' ‘'te?';' h./€W,;amoog, 'BteF 
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lUident nianners of natiras "bsm iti ifce front ranks of 
/culture. 

Tiic $tate of the savage uaiiid as contrasted v^ith that 
of the civilised man Is well brought out in the following 
remarks hy Col. Dodge as to what will and what will not 
astozush an Indian 

^The Indian has actual and common experience of 
many articles of civilised manufacture, the simplest of 
whicft is as entirely beyond his comprehension as the 
most complicate. He would he a simple exclamation- 
pOint did he show surprise at everything new lo him, or 
which he does not understand. He goes to the other 
extreme, and rarely shows or feels surprise at anything. 
He visits the States, looks unmoved at the steamboat 
and locomotive. People call it stoicism. They forget 
that to his ignorance the production of a glass bottle is as 
inscrutable as the sound of the thunder. A piece of gaudy 
calico is a marvel ; a common mirror a miracle, He 
knows nothing of the comparative difficulties of inven- 
tion and manufacture, and to him the mechanism of a 
locomotive is not in any way more matter of surprise 
than that of the wheelbarrow. When things in their own 
daily experience arc performed in what to them is a re- 
markable way, they do express the most profound asto- 
nishment. I have seen several hundreds of Indians, 
eager and excited, following from one telegraph pole to 
another a repairer, whose legs were encased in climbing 
boots. When he walked easily, foot over foot, up (he 
pole, their surprise and delight found vent in the most 
vociferous expressions of applause and admiration. A 
white lady mounted on a side-saddle, in what to the 
Indian women would be almost an impossible position, 
would excite more surprise and admiration than would a 
Howl's printing press in full operation ” (p. 309). 

Both Mr. Blackmore and Col. Dodge lament over the 
wanton destruction of the buffalo in the hunting-grounds 
of the Far West, where they are killed by tens of thou- 
sands merely for the value of their hides. On the Arkansas 
River, where the hunters had formed a line of camps, and 
shot the buffalo night and morning when they came down 
to drink, Mr. Blackmore found their putrid carcases in a 
continuous line along the banks (p. xvii.). lie reckons 
that in three years as many buffalo have been thus waste- 
fuHy slaughtered as there are Cattle in Holland and Bel- 
gium, and the map' prefixed to the book shows the 
insignificant patches to which the buffalo ground, in 
1830 extending across the whole middle of the continent, 
had shrunk by 1876. How recklessly the extermination 
was carried on may be judged from the description , at 
p. 137, of the** great buffalo-skinner's^^ method of using 
a w^gon and horses to take the hide off the carcase at 
one pf^ll, the ordinary method of careful fiaying being found 
too slow. The destruction of the buffalo, driving the tribes 
/Of hooting Indians to starvation and revolt, has done 
much to haiten ihe extinction of this doomed race. But 
it is hot the only cause of their destruction so swiftly 
gdng bn. Every one who reads the details here given as 
to hbw the Indians carry on their war against the white 
letders^ txtust see that the whites will inevitably pursue 
phl^y of down till only a helpless rem- 

But eve^ candid reader will agree with 
lAfk dol. Dodge that it is the ill-treatment 

of tlie fait^ess disregard of Indian 

GoWmment, that have made 
into human wolves. It is evident that 
mi^ht have -given the In^an 


We English have much to reproach ourselves with as / 
to the treatment of indigenous tribes, but jn CapadA these 
have not fared quite so ill as in the United States, in- 
deed, Mr. Blackmore shows by American testimony that 
the comparatively prosperous condition of the Indian 
tribes in the British possessions is due to our more just, 
and kindly management of them. But their prospects 
look hopeless enough in such districts as Idaho, in Unit^ 
States territory, where the legislature could put forth the 
following proclamation of reward to men who go ** Indian 
hunting'* That for every buck scalp be paid ®xoo, 
and for every squaw $50, and $25 for everything in the 
shape of an Indian under ten years of age.” 

Col. Dodgers chapter on ** Travel” contains an inte- 
resting description of the branching ravines which iuter*- 
sect the table-land of the western plains, where valley- 
systems, with their numberless tributaries, often approach 
one another so as to be only se arated by narrow 
“ divides.” Such a region presents interesting problems 
of valley-excavation to the geologist but extraordinai;y 
difficulties to the path-finder, who, thou his destination 
may be but a few miles off in the stra^j^ut line, has to find 
and follow the divide, often in a circuitous track of as 
many leagues, that he may avoid a scote of deep ravines 
which cut the ground bi tween. Going up divides is easy 
enough, for they all must reach the principal, or summit, 
divide ; but in going down, the one pra^ ti cable divide has 
to be selected from hundreds which at the top look just as 
practicable to the waggoner, but only len 1 him, with his 
loaded wains, down upon the tongue of land in the fork 
of two steep ravines, where he must turn back and try 
again. Where there are bufialo, their trail marks the 
proper route, but otherwise the intricate maze can hardly 
be threaded except with the aid of an Indian guide or a 
perfect map. An account of these valleys, with a sketch 
like the author's, should find its way into every book on 
physical geography. 

OUR BOOK SHELF 

The Combined Note-book and Lecture Notes for the Use 

of Chemical Students. By Thomas Eltoft, F.CS,, See. 

(London: Simpkin, Marshall, and Co., 1876.) 

Mk. EbTOfT is, we see from his title-page, engaged in 
teaching chemistry to two very large evening classes and 
also to the matriculation class at St. Bartholomew’s Hos- 
pital, he has therefore very considerable experience as to 
the kind of instruction required by students going up for 
examination either to the University of London matricu- 
lation examinations, or to those of the Science and Art 
Department. His knowledge of the wants of the students 
has no doubt led him to the prodifction of the ** Note- 
book ” we have before us ; and we do not doubt that the 
system here followed will save the student much trouble 
otherwise incurred in wading through his own notes, so 
often ill arranged, and missing the salient points of the 
lecture. 

The first twelve pages of the book following the index 
are occupied with a mass of useful memoranda, as we 
should prefer to call them, such as notes on formulae, 
atomic weights, nomenclature, use of numbers, brackets, 
and signs, &c., in formulse ; the construction of c^stim- 
donal formulae, the base saturating power of acid^ the ; 
density of gases, calculation of fonnulm from ^alysesi 
and that tremendous crux with the ordinary studenq the 
crith.' ■ * ' ‘ ' 

Oiwmeihtt bfKM » not intended for wgul 9 r sw»ce , ; ! 
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stii^iftts inch as attend the Royal College of Chemistry 
, other science schoomwit rather for those who take 
tt^kihemistry either as a branch of general education or 
as an eveni^ study, and for this purpose it seems to be 
well fitted ; atthc same time there is the danger of cram 
to be guarded against ThO author evidently feels this 
and has endeavoured to provide against it in a somewhat 
original manner. Pages loa-^iai are divided into double 
Colnpitis, tlie left hand one on each page containing the 
preparation or reaction fomiulse of one of the non-mctallic 
tdements and their more simple compounds ; the right 
famd column is left blank, and the student is requested 
id note the conditions under which each substance is 
Mejpared either from the lecture or from a text-book. 
This deiuce would if conscientiously carried out by the 
teatJher> probably prevent cram of a certain sort, and 
obj^pel the student to know a little more than the mere 
forniula of a reaction or preparation. At the same time 
we must confess that we must still regard this knowledge 
as only another form of cram which is infinite in its 
varieties and made to suit the idiosyncrasies of each indi- 
vidual examiner, and which will exist as long as any form 
of knowledge continues to be looked on as something to 
an , examination in ; and as long as examiners 
cotitiuue to look only to a set of answers given on a cer- 
tain day in a ceitain time to a particular set of questions, 
and not to the general character and capacity of the 
^hbdehi We therefore think that Mr El to ft will meet 
with failure in his well-meant effort ; we trust, however, 
that he w ill continue to persevere. 

The rest of the book is divided into double pages, 
meant for notes on particular elements, the pages being 
divided according to a scheme in which specific gravity, 
in th^ state of solid, liquid, or gas, colour, melting-point, 
and boiling-point, are successively considered. Another 
Space is reserved for the description of the experiment, a 
third for sketches of apparatus, and a fourth lor tests for 
the identification of the Wly. These pages will no doubt 
teach the student to systematise his notes to a very con- 
siderable extent and indicate to him a detailed method of 
ohsservation. 

In conclusion, wc note that Mr. Eltoft. in his short pre- 
face, expressly states that his ^‘note-book" is "not in any 
way supposed to take the place of a lext-book, but to act 
,a$ an adjunct to it.’* VVe tegard it in this light as an honest 
effort to assist the large class of students for whom it is 
intended, and we hope that the author will watch the 
effect of the book on the classes he is teaching, look on 
his present effort as experimental, and come forward again 
inth the aid of his increased experience to still further 
improve his work. 

R. J. FRlSWELt 


LETTERS TO THE EDltOR 

does mi hold Mms 4 f mponsihle for opinions expmml 
by Ms correspondents. I^nther can he icndertahe to return^ 
Or to correspond with the writers of^ rejected njMHUscrtpts^ 
M notice is taken of anonymous commupiicationsil 

Solar Phyrics at the Present Time 

: Ik .mjferenct to Prof. C. P. Smyth’s letter in Natur®, 
yot XV, p, 157, I think it my duty to state that Prof. Smyth’s 
retbk^ on the priority of his exhibited results of observations 
thermometers (as bearing on the question of trans- 
mmloh waves of temperature into or from^ne interior of the 
earthf hr periecstly correct. 

It WiS dhfy the last summer that, having occasion to 
inspect some patts of Prof. Smyth’s printed ‘*Obscivaiions,” 
t l>ecaine acquainted with the extensive' series of diagrams fflqs* 
trating this inatifW. I have not yet been abk to refer to his dted 
, jpaper in ithit ♦* Phithio|dd<»4 TfansaCtioas,’' O. B. AiXV 
RoyalObsemlory^ 


Just Intonation, Jkc: v’ 

Unoax thh heading yonr correspondent A. R. C,” whUh 
ejqilriiiing^Mr. Colin Brown’s ‘^*»atnial fing^-bbard#?’ writes 
thus j — **The vibration numbers of the diatonic teak bring 
represented by-- 

, 9 5 4 3 i 15 2 

843238 

If we build ttpoh tlie dominant 5, the vibration lihinbcts will iic — 
2 

i 9 5 45 3 27 15 * 

’ g' i* ]V i’ i6^ 8* ^ 

and if we build, upon the snbdomlnant 4 the vibration nhmbtri 
will be— 

I 10 5 4 3 5 

94323 9 

Unless ^‘A. R, C.” proposes some new system of tuning, 1 
submit that he is in error in the first steps of his two examples. 
The dominant of C is G, and from G to A is a minor, and not a 
major, toftc. Also the subdoininant to C is F, and from F to G 
is a major, and not a minor, tone* I do not pursue the analysis, 
not desiring to criticise oversights, but to draw attention* to a not 
uncommon misconception of the figures in the above sdale, and t.) 
the general adoption of a miscalailation as to the so-called 
" Comma of Pythagoras.” 

An eminent mathematician, not long deceased, derived our 
diatonic scale from the one note F, by the following process : — 
A C— CEG— GB I>,” thus taking the common chords of 
three diflTerent keys, Had he followed out his system of adding 
on a new scale from the P'ifth of the preceding, he would have 
gone the round of the keys, and have derived them all from F, 
which would have been the redaetio ad absurdum. 

Nothing can be clearer than the history of tlie scale, and it 
carries with it cnivicdon of its truth. The octave was formed 
out of two Greek conjoined iclrachords, such as BCBE,and 
E F G A, iVie K being common to both. Then the lower A was. 
added at the bottom, to cnmnlele the octave, and it was called 
** the added note” {proshminmmenoi) because it did not form 
part of any tetrachord. The reduction from the eight notes of 
the two tetrachords to seven is attributed to a superstition in 
favour of the number seven. Thus came our A B C D E F G A— 
a miuof scale with a minor Seventh— and from it came oitr truer 
major scale, by commencing on the third note, Cj but carrying 
with it all the imperfections of the double root of the' original, 
No improvement has been made in the scale since the days when 
Archytas, the friend of Plato, inlrotiuccd the consonant major 
Third, and P'ratosthenes the minor Third. Our present scale 
is therefore absolutely anterior to the Christian era ; the ratios of 
its intervals given by Greek authors prove the identity irresistibly* 
Let us then look to the figures which represent out scale as 
A. R. C,” has justly given them. The large i and 2 refer to C 
as the fundamental note and its octave. The 3 to 2, the 5 fo 4 
the 9 to 8, and the 15 to 8 represent octavtfs of the key-note 
(2, 4, or 8) ; but the 4 to 3 (the Interval of a Fourth) and the 
5 to 3 (the interval of a major Sixth) refer to C only as the so- 
called “ Twelfth” above F, and not to C as the octave. If we 
play either of these two notes, F or A, with C, we cannot use C 
as a consonant bass. We must take F, and thus we have the 
old tetrachord system, with its double root, running in our pre- 
sent scale. In all keys the tonic and the subdominatit are both 
necessary basses, F and A belong cxclurively to F j but B add 
1 ) have no relation to F, not being aliquot parts of the F string. 
They belong to the scale of C, but more intimately to that of G. 
The F siring exceeds the len^h of the C string by 3 to be- 
cause its sound is that of a Fifth below C j therefore any 
.attempts to brihg the sounds of our scale to u common denoiiri-^ 
nator are iaWacious, the first law of ProporUon being that 
*^Ratio can subsist only between quantities ^ the same Mndf* “ 
thus tW " 24» 27f 32. 3^# 40» 45» aV* b« nehqpted, 

tkeausO the 32 intended for the 4 to 3 of the scale, and me 40 
for 5 to 3> represent other intervals. The 4 to 3 of C Is the 
Fourth from C down to G> and the 5 to 3 of C is the major 
Sixth E down to G, The ja and 40 are not applk;able,to 
the interval of a Fourih froth F down to C, nor to the 
Sbcmftd*‘;A.Wtttp - ■' , ,, 

Add hhF is to the soicslM *' comma of 
strah^ name for the interval of 53*44^ to je4®^5 1 Can the 
modest invent, who his Oonemd^ 0!^ own imme^ have sup-, 
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beyond the cotnpm of oar men or eight beteve grend piano- 
fortes ? This interval is siibply the excess of the twelfth power 
of 3 over the nineteenth power A* fiowers of 3 arc 

Twelfths, in masic—^octayes with iPifths, and not merely Fifths 
— aikl M octaves are powers Of e, thJS comma represents B 
stop as topping C in its nindtefttk t^tavc. Happily any nine- 
teenth octave is heyo»’*«J hearing, even if we adopt 

a No« i with only one vibration in a second of time* We may 
therefore dismiss so disagrcedble a sound to the so-called Music 
of the Spheres,^' in compliment to Bythsgoms, who is supposed 
to have been acquainted with music of that kind. 

We are too gencridly prone to rely upon the labours of our 
predecessors, apd hence, this peculiar comma has been received 
without examination, as the overlapping of twelve Fifths over 
seven betaveSf ai stated by *‘A. R. C.” After having traced 
what it really is, wishing to fmd the author of the miscalculation, 
I took up. a newly-acquired copy of Koch's ** Musikalisches 
Lexicon/^ which, although written in the last century, is still 
reputed as a work of authority, and has been rc-edited by Arrey 
Von bommer (8vo, Heidelbe.^, 1865). I found a more curious 
mistake ; instead of twelve Fifths, it is there stated to be twelve 
Fbuxtlis 0r Fifths ; and Koch's way of proving it is by multi- 
plying the ratios, nut as fractions, but as whole numbers. For 
example, a Fifth and a Fourth we know to make one octave, 
but Koch multiplies 3 times 3 == 9 in one column, and 4 times 
a w= $ in the other (p* 24). As the twelve threes are in one 
column, he arrives by multiplication at the twelfth power of 3, 
and as the fours and twos are in the other column, he arrives at 
the nineteenth power of 2, It Is desirable that this should be 
known as a caution against too-ready ac(juiescence in Koch’s 
calculations. Wm. CiiArwiix 

On ^^Comatula (Antedon) Rosacea,’' and the Family 
** Comatulidm ” 

Mav t be allowed to point out to Mr. Stabbing that Co* 
maiuk and Ankdon are not precisely equivalent names, but tliat 
the genus AnUdon represents only one of some five or six 
different types, to ail of which Lamarck’s happily appropriate 
designation ComafuU ” is equally applicable ; and that this is 
now generally used as a sort of family name, and only when 
strict scientific accuracy is not very important, as a generic name, 

Johannes Miiller, wno laid the foundation of nearly the whole 
of our present knowledge of the zoology and morphology of the 
family, was the first 10 recognise that Lamarck’s designation, 
Comaiufa included more than one type ; in his well-known 
memoir, “Ueber die Gattung CoMaiukf L,amarck, und ihre 
Arteh,” he indicated two distinct varieties of Comaluiv^ the one 
represented by the ordinary Comatula ro^acea^ with a central or 
subceniral momh, and symnieirically distributed ambulacral 
furrot^s ; and another, which he first recognised in the ordi- 
nary Comatula sokrh^ Lamarck, to which he gave the name 
Aciimmtra ; in this type the mouth is marginal, and the furrows 
of the tea amts open at equal intervals into a circular furrow 
^ running round the edge of the disc, the centre Of which is occu- 
pied by the anal lulie. The first of these types is that to which 
de F reminville’s name of A nUdon is now usually applied . M iil ler, 
however, seems never to have been acquainted with this name, 
and adopted Leach’s genus Alecto^ whicli was constituted three 
jrears subsequently to Antedon ; while Comaiula did not appear 
till a year later. Recent observations have, however, shown that 
Aleeto^ as used by MUUer, really includes many forms that are 
true Aetifiometm. and the name has passed gradually into dis- 
ii$e, in its orlginai application to the Crinoids ; this was all the 
moTc necessary, as the name has ton generally received as desig- 
imring a genus established by Lamouroux in 1821, for a section 
' of the Bolyxoa, 

wa* iu th^ habit of using a sort of trinomial nomen- 
chtiure descriptions of the species of Comatula; thus, 
lAl^eeio) myopotet^ and Cometiuh {Adinonutra) Solaris ; 
It will l^bably be advisable to continue tbb practice, and it is 

iMr. Norman 1 should have 
forde Fremiaville, who 
used it as a feminine one, and descritol his first 
fthd only speeliSe at A*stedon w'hicj; is probably the same 

Lam. Fourlales has already adopted A nle* 
ifm m il tolute nume, Und we should probably do well to 
to eakifci^ especialiy if we emph^ Mfiller’s very con- 
m 'tnnomi'fd riomcndature, for it is far simpler to 

»dd4 gj&toodermata/'.Ana, 


Write C&maiida (Ankdon) rosacea^ than Cpm^iuld i^sam ss 
A ntedoit rdiod^s. 

Besides these two types Antedo/i and Actinorntra^ Itoels, as 
MUliter pointed out, another division of the 
by the recent Comnsier of Agassiz and the fossil Spkmidiius bf " 
the 'WurtembUyg Jurakalk ; these are distinguished frinn th^ «#db 
nary Contatuid by the fact that five small basals appear extermilly 
bet weed the first radials. The five small ossicles tying betwheh 
the second radials of Antedon Duhenii^ Bohlsche, are possibly - 
also external basals* It is unfortunate that Bohlsche was undbje 
to make a further examination of this species, and So delermto 
this very interesting point. 

Miiller considered Solanomnus^ or at any rate S. costatus and 
S,scro^iculatus(it&geia.tTk 6 My identical with Conutster^ and pointed 
out that the differences in the form of the “ knopf,” or centro- 
dorsai basin, which is elongated and more or less fusiform ih 
Solanocrinus^ and hemispherical in Comaster^ could not be 
regarded as of. generic value, for similar differences occur 
among different species of the recent ComatuUe ; betwtetl 
C*. Esthrichtiiy MvilL and C. phalanptim^ Mlill. I have 
recently found that such differences may occur within the 
limits of the same species. Thu«, of the two specimens of 
Comatula {Antedon) macrocnetna in the Baris museum, olie has 
a hemispherical ccntrodorsal basin, just like that of Comatula 
[Antedon) Kscktkhtii^^ while in the other it is a .short pentagonal 
or nearly circular column, on which the clrrhi are disposed in 
four alternating roa^s, precisely as in Solanocrinus. Gbite, Who 
has recently made some most beautiful observations upon the 
embryology of Comatula^ opposes the view first suggested by 
Sir Wyville Thomson, and since adopted and strengthened by 
Dr. Carpenter, that the centrodorsal basinVepresents a coalesced 
scries of the nodal or cirrhus-bearing stem-joints in the stalked 
Crinoids, but its condition in Solamcrinns and Antedon macyoc* 
nema seems to show unmistakably that Sir Wyville Thomson’s 
determination of its homologies is the correct one, especially 
when it is remembered that, as Goldfuss says, young specimens 
of Solanocrinus are not uncommon, in w'hich the articular sur- 
faces of the segments composing the elongated , *’ knopf” are 
visible, although in the adult animal they become so dosely 
united as to be inseparable. V 

Unfortunately we do not know the f>ositk)a of the mouth in 
Comasiefy the only .specimen yet known having been dissected by 
Goklfuss, who says little or nothing about the ventral surface ; 
but in Phano^i>mia, a new genus of the free Crinoids established 
by Lovco, it is central, as in Antedon, 

These four types, Aniedon^ Aclimmeh'at Comaster^ mUFha- 
nogeniaf all currently regarded as belonging to Lamarck’s genus, 
Comatula^ difter very considerably from one another in many 
points, peihaps the most characteristic of which is the conditiou 
of the basals in the adult animal. 

In Antedon f as shown by Dr, Carpenter, the primitive basaU 
of the Pentacrittoid larva undergo a very remarkable metamor- 
phosis into tlie small and relatively insignificant ** rosette ; " this 
is almost entirely inclosed within the circlet of first radials, with 
which il becomes more or less fused in the adult animal, and by 
which it is so concealed as very readily to escape notice ; so that 
all the older investigators either denied the existence of toals at 
all, or like Goldfuss, mistook the first radials for basals. I have 
recently found that in Adhmnetra solans (Miiller’s typical 
species), and in several other species of the genus, the basals are 
relatively very large, and take the shape, not of a ‘‘roiette,” but 
of a five-pointed star, the rays of which lie on the dorsal aspect 
of the five sutures of the first radials with one another, while lU 
centre is simply an open and very delicate calcareous network^ 
more or less connected with that proceeding from the inner 
surface of the radial circlet. Tliese basals are readily exposed 
by the removal of the flattened centrodorsal basin, the ventral 
aspect of which exhibits fiVe stellate interradial depressions, into 
which the basals fit, but they never extend outwards so far as to 

visible externally. 

This last condition, of external basah, occurs, however, in 
Comaster ^ and in the Jurassic Sohnotrinus. 7 'he centrodorsal 
basin of Comaster Is hemispherical, and round its ventral margin 
lie five JimaH triangular basals, not in contact with one another, 
but »o widely separated that the first radials lying between them 

^ Further, i« the sinaulikriy minute found hy PliUiapt 

between the valves of aTossil tsmintm t’tfrlVom the Sicilian 
cent, rodorsittU winch he calb the **k«!ch atfioL’' i» elongated. 
omd visibly compoMte, heatmg at loacHt two, aod very probably sever«i 
altiernating rows of cirrhi jttst UketlMUof Antitdim fnnum neo^* l aavo 
IhMe doom tmnhat this was a true A nUdm, f ^ 

rfefcVnt Antemfi rosacM wiuch Is moW sb eommon in tiw 
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Mdk! W£^1«» Ate tmiicAted to eg to snake xootn for tke inter* 

T)be kasalg of Man<!imia ai»|>e«r to be in a condition inter* 
tnediate between that of and AcHmmitr^ Lov^ 

desoHbes them at internal and concealed, fommng a small rotette 
witk a central pentagonal 0{>eiting, and marked on its ventral 
^me by five alimtes^ wbick deceive processes from fbe sutniet of 
tbe tel radkds; 

We bave tWe a very interesting series of transitions Irom 
A 0 fyif&fft to ^mkurims; firstly throngh I*hamgmm and Aciimf- 
pWr^ to Cpfmsier; thence to SoiainKrhms c^sitiius^ in which the 
bhisals resemble ^ose of Cowoj^er^ but the centrodorsal basin is 
; edobgated rmd visibly composite ; and finally to $, Gold* 

Ibsl, in which the basals are so wide that they are completely in 
with one another all round, precisely as in Pmtacrifmsi 
lijbht ^us then only difiers as far as the stem and basals are con* 

. ceimed, from S* by the fact that its nodal drrhus-bearing 
«lein«8Cgments are not fused together, but separated from one 
another ny more or fewer of the internodal opes which do not 
^ar cirrhl 

SiAa^ifcrinm thus constitutes, as already pointed out by Gold* 
fiiss, a re^ interesting intermediate form between the stalked 
Pm/it£rmtaxid the ordnuury free*Uviiig CfimaliAtc, which arc only 
stalked in their young stages; 

B^des the above-mentioned four generic t3rpe8, or rather five, 
if Hctet be right in erecting S. Ja^^eri into a separate genus, 
Lamarck^s name C^maltuia also includes the beautiful iictle five* 
arrimd ^hi0crmus from the Philippines ; unfortunately we do 
l^ymknow either the condition oi its basals or the anatomy 
m ite soft parts, and can therefore form no opinion as to its rela- 
tions fotlm other members of the family. 

Aa these five or six types are all equally entitled to the name 
:C<maiuia^ it becomes necessary in any systematic work on the 
lhni% to give them distinct generic or sub-generic names, espe* 
'dalfyas in one or two cases the same specific name has been 
giyen to two or more types. Thus the Cmmiuta mulHradiata^ 
Gbldlnss, is a Cmmittr% while the C* muUiradiata of Lamarck is 
^ ; and i^ain the C. armaia of Pourtales is an 

while C, rnrmatfiB Semper, is an Actimmetm, 

For ordinary dredging work, however, on the British coasts, 
wkeit AnitAfift is the only representative of the family, it is not 
ao necessary to discard a common and better known name in 
iavonr ol one which, although sclentificany correct, and con- 
siderably older, lias only recently come into general use, espe- 
cialljr vmen, os Mr. Stebbiog remarks, its meaning and pro- 
nunciation are alike difiicult to determine ; and though the 
designation Cpmatuia roiacea may, scientifically regarded, be a 
somewhat loose one, it is now so well known that the use of it is 
not likdy to lead to any serious mistakes in synonymy among 
working naturalists. P. Herbert Carpenter 

Wiirsburg, Bavaria 


With reference to the names Antedon and ComatuU, will 
yee ttte to say that the former has been applied to a genus 
of laxnellioom beetles since the year 1S32 ? Comatula has been 
the beginning of the present century, and it is 
ri6it ipto found in ri»e works of Fleming, p'orbes, Sars, Owen, 
R lewes (“Seaside Studies”), Carus, and olhtrs, but it 
must be a fami^ word to many who have seen the splendid 
tank of those crinoids in the Naples aquariom. And now that 
tW» are bidden to change it on the grounds of priority,” may 

* - we Inquire if the “ giwunds ” of long custom (in this cajm more 
than sixty years) are to be invariably set aside? Dr. J. E. Gray, 

; W)N> hkd a sort of mania for change, tried in 1848^10 restore de 
Frewinville's name of Antedon. He went a step farther, and, 
Fennant, adopted Linck*s tpedfic name (so far as linck 
ihSl apy idea of specific names* ^or they were unknown in his 
4ay) m. “decameros, ” so that the advocates of priority 

Iwve to take ^^' Ankden decamerm^^ as the designation of 

von Harold’s “ Catalogus Coledpterorhm,” 
AiihmWis from and and consequently v i^t 

'AwMm'ildo'M'Roohsapplicarionind^^ 

i stmmd see the “rules of xoological nomencla* 

tare” <hff* H&hes mean^ X presume, those of the British As- 
mdatkm) bdi^ pbimryed if it led to the exclusion of such bar- 
; as wwim Sing*siiig, Nabiroup, and others, 

whi^ mamr of the rdmers of NAttnsE will jsrobably be | 

sdiMific iiimienct^t^* May j 


'a'" 7 \ . 7 "”'' ^ 

we Inquire if such a description as dmt of theceleWated “ MiAtr 
TO., “ nigro-cyMwtti, mbtiui 

would I^ply to hundreds of imedes of Histerldie> iS entitle to 
claim the Infection of the law of priority ? X thtiik we may 
soipetimeafaH back with advantage on the law of common sense, 
or ihati at any rate, it may be allowed to supplement the law of 
priority. Francis P. Pascoe 

December 1876 


Sea Fiaheriea 

My chi^ reason for again intruding on you is fcir the purpose 
of supplying some omissions in Prof. Newton’s quotations worn 
Prof. BrirdR first Report. In this Prof. Baird speaks of the 
destructive agency of the blue-fish. He states that about a mu- 
lion and a quarter of these fishes are caught annually on the New 
England coast, but that any one who has watched the blue^fiih 
there must feel convinced that not one in a hundred of these fishes 
is caught j he allows twenty fish of other kinds as being devoured 
or mangled by each blue- fish daily, and then goes into a calcu- 
lation of the thousands of millions of fish which must be destroyed 
by the blue-fish. I am writing this from memory, but I believe 
I am correct. Prof. Baird then says (I give this wriaUm)^ 
p. 23 : — ” Indeed 1 am quite inclined to assign to the blue-fish 
the very first position among the injurious influences that have 
affected the supply of fish on the coast. Yet, with all this destruc- 
tion by the blue^fish, it is probable that there would not have been 
so great a decrease of fish as at present but for the concurrent 
action of man.” 

This, the other cause of decrease, on which Prof. Baird lays 
great stress, is the numerous traps and pounds along the coast ; 
but in Clause Xll. of the same summary from which Pron 
Newton quoted, 1 find the following : — 

“ As there i^ reason to believe that scup, and to a less degree 
other shore-fish, as well as blue-fish, have several times disap- 
peared at intervals to a greater or less extent, within the historic 
period of New lingland, we cannot \yt certain that the use of 
traps and pounds within the last ten years has actually produced 
the scarcity complained of. The fact, however, that these 
engines do destroy the spawning fish in so great numbers renders 
it very probable that they exercise a decided inflitence.” 

Prof. Newton does not speak with his usual scientific precision 
when he refers only to the cod, and doubtfully to the mackerel, 
having decreased owing to the scarcity of the alewives'— “ cod, 
haddock, and hake ” being mentioned in the same paragraph. 
Nor does it seem to me quite worthy of my friend, in discussing 
the probabilities of overfishing in the sea, to try to prove his 
case by bringing forward an instance of overfishing in the rivers 
leading to a smaller supply of food at a certain season for purely 
sea fish on the coast, and therefore a decrease in those sea fish. 

Dogfish arc “ predatory and mischievous ; ” they plunder the 
nets, and they tear the nets in pieces. 

Athenaeum Club, December 29 E. W. H. HotpswolrtJiH 

[Pressure upon our space has necessitated a curtailment of ihit 
letter. This correspondence must now cease. — Ea] 


The “ Sidereal Messenger” 

In Nature (vol. xv. p. 49), in a notice of Mr. KnobePs 
“ Catalogue of the Literature of Sidereal Astronomy,” attention 
ib called to the rarity of the Sidenat Musstnger, We have, in the 
library of this Observatory, only one copy of that periodical. I 
hope, however, soon to be in possession of a few copies of vol. U 
If so 1 shall take pleasure in sending one of them to the Ko^ 
Astronomical Society. All of Prof. MitchePs measures of doute 
Stars (about 300) arc now in the bands of the printer and will 
published before the close of the year. Ormond Stoke 

Cin. Obs., September 12 


Booth Polar Depression of th« HmfOi»e|ey 
Mr. Clement Ley, writing in Nature (vol. xv. p. 157), 
thills that the great depression of the barometer throughout 
region round the South Pole as compared witli that round the 
North Pole, is “ mainly due to superior, evapotariori in the 

Tliis seems an inadequate cause,, foer ; 
eHpbmticm toust be small in the very lo^ temperatures whw 
appear to txf constant at all seasons in high southern latitude*. % , 
am convinced that the cause of the barometric depreWon roapd 
theSoiilh Pole ht the centrifugal force of the winds 
levolw iouiid in Wmfn '/ An evtij 

lasting 00 a A rieri&r Is form^ ; 
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kmfid &t North Pole also, bat lew ]^»?eci% (^.coas^tteatly 
{lie North Polar barometric deptessloe, JJwugh decided, is much 
1 e«9 than the South Polar. The reason Of this differ^ce I belw^c 
to be> that the North Polar ty^lotxt is token up by local air- 
ctttmtUs due to the unequal heating of land/und sea—a cause 
which scarcely exists In the South Polar regums, where almost 
all is sea or snow-covered land. Jos£i*ii John Muayiiv 

« Towering of Birds 

Ik connection with Hr* Eomanes* valuable letter mi this sub- 
ject, the following note maybe interesting. Kooks, lam In- 
formed, .are sometimes killed toy means of a paper cone containing 
birdifme, which is placed in a locality where these birds congre- 
gate. The rook inseits his bill and head into the cone ; after a 
BtOe tto he rkes vertically into tlie air and then*, falls dead, 
hjy informant— a traveller and sportsman of much experience — 
considered the upward motion to be due to the obstruction of 
sight, but the fact, I doubt not, will bear tlie same explanation 
as ^ towering in the case of a wounded grouse. 

AKTUTJK. SUTHEUX.ANU 

Ik It is of any importance to the question I may state that I 
have seen the following birds tower:’* — common snipe, field- 
fare, wood- pigeon, pheasant, partridi^e, conmign Australian duck 
{Ams sHpmilma), large Australian: white cockatoo, Australian 
Nankeen night heron, and Australian piping crow. 1 have shot 
many thousands of Australian duck, and lowering has occurred 
among them pretty frequently. In one case, the notes of which 
I have, the duck began to rise almost immediately, and rose to a 
great height. 1 was indoctrinated in the cerebral injury hypo- 
thesis, but I soon found that this w'as untenable, for 1 made a 
habit of plucking and examining the heads i>f all towering birds 
which I could mcover, and there were some among them with 
no W'ound >^”hatever on the head. One such instance would 
have ton sufficient to dispose of the hypothesis ; but I was 
unable to substitute another for it. The explanation given by 
M r, Komanes meets the conditions as far ns they have come 
under my observations. A. N, 

r///C SOCIETY OF TELEGRAPH ENGINEERS 

T he Annual General Meeting of this Society was held 
at The Institution of Civil Engineers, 25, Great 
George Street, Westminster, on the evening of Wednes- 
day, the 13th instant. 

The Report submitted by the President and Council 
showed that during the past year the number of Foreign 
Members, Members, and Associates had gone on in- 
creasing until the total of all classes now exceeded 800. 
Many valuable papers, it was stated, have been sent in, or 
promised, for discussion during the current session, 
almost every available evening being already taken up. 
The result of the ballot for the President, Vice-Presi- 
dents, and Council for the ensuing year, was announced, 
Prof. Abel, F.R.S., being elected President. 

A Comerstmone was held at Willis’s Rooms on the even- 
ing of Monday the 19th inst., when about 600 were present. 
Anmngst these were to be found almost all the prominent 
members of the telegraphic profession, as well as most of 
the represenUtives of the leading cable companies and 
men whose names are known in connection with electrical 
or telegraphic engineering* A magnificent display of 
apparatus had been gpt together, including everything in 
the shape of a novelty which had been Introduced in con- 
nexion with this branch of science during the past year. 
Mtey int<iresting experiments were shown, and for the 
esfiecial gratification of the non-scientific portion of 
the .ai^sembly, Mr* Apps and Mr* Browning of the Strand 
exhibited re^ectivefy their attractive vacuum tubes and 
imcroactopical objects. 

Projcaihent amongst the features of the evening were the 
agieriments desfenqd and personally exhibited by Mr* 
These maybe divided into three classes— 
(i) lie under the influx 

(2), Measuring time to 
4 w%fiii|tO,^lhal.por^ toond ; (3) Showing. ;the '.| 
at various points and the speed of waves of elec- j 


tricity through submarine cables. Full descriptions of these 
experiments — now publicly shown for the first tbne— have 
been contributed by Mr. Sabine to the recent number's Of 
the Philosophical Magazine. It was on the firSl-named 
that Sir Charles Wheatstone was engaged at the time Of 
his death in Paris, and, based upon the results which he 
obtained^ he had constructed a form of mercury relay 
constituting one of the most delicate portions of receiving . 
telegraphic apparatus that could possibly be devised. The 
duration of impact, when "an anvil is smartly struck with 
a hammer, was measured by means of the arrangement 
in connection with the second series of experiments* A 
condenser is charged from a potential of one volt, and 
then discharged through a Thomson’s reflecting galvano- 
meter, the deflection on the scale being noted. The con- 
denser is again charged ; a hammer in connection with 
one side of it is then brought on tp the anvil which is in 
connection with the other side ; during the moment of 
impact partial discharge takes place, the amount of 
current escaping being known when that which remains 
is next measured through the galvanometer. All the 
factors being thus known, the question of the time during 
which the hammer and anvil were in contact becomes a 
matter of simple mathematical calculation* The third 
series, owing to the difficulty of obtaining a sufficient 
length of Muirhead’s artificial cable, was scarcely so suc- 
cessful as the other two, but yet sufficient was done to 
show the principle involved. 

Prof. Dewar’s electrometer, by means of which the 
electromotive force of the most minute fraction of any 
galvanic cell may be measured, and which is based upon 
the oxidation and deoxidation of mercury, was also 
shown. 

Amongst the apparatus Sir William Thomson’s new 
form of marine compass proved to be a centre of 
attraction. The adjusting ‘‘spider” — the most recent 
addition — was absent, but yet enough was exhibited to 
show that the mariner might to a great extent now render, 
himself independent of solar observations. Eight small 
magnetic needles are employed, and the friction of the 
various parts is reduced to a minimum. Two soft iron 
balls are j laced, one on each side of the compass, and 
adjusting rods are employed in addition to them. The 
liquid gyrostat, already described in NATURE, was also 
amongst Sir William Thompson’s collection. 

Hanging around the walls of the room were carefully 
executed diagrams, showing what are perhaps the most 
valuable observations- of earth-currents that have ever been 
made. They were exhibited and are now presented to 
the Society by Mr. H. Saunders, of the Eastern Telegraph 
Company* Availing himself of a broken cable between 
Sue2; and Aden, Mr. Saunders succeeded in obtaining 
simultaneous observations at both stations, and saw that 
they are graphically represented ; the coincidence between 
the two is striking to a degree. It is to be hoped that so 
interesting a record as this may be brought prominently 
forward in the form of a paper, and so elicit a discussion 
upon a subject which, although occupying the altentioh 
of many, still remains one of the most obscure problems 
in connection with electrical science. Closely allied to 
these were the specimens of the movements of the decli- 
nation ^nd honzontal magnetic force and of the earth- 
currents as observed at Greenwich and sent up specially 
for the evening by the Astronomer-Royal. They com- 
prised the observations for a calm and a disturbed day, 
and served to show very clearly the corres|>ondence 
which exists between magnetic and galvanic disturbances* 

A form of grapnel designed by Mr, Andrew Jamieson, 
assistant to Mr. Saunders, did not fail to attract consider^ 
able attention* The toes, instead of being rigid, Are 
hinged oh to a spring which yields under a pressure tw 
tiro tons, and thus serves to release the toes from any 
rocks or foreij^ matter with which it may be brought into 
contact, whilst a hold is still retained of the cable* 
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A telephone-^showiij^ de^lv tlie principle of tlic 
npparatus'-^was eiri^bited % tW Idesiii. Wray^ and 
Ipueical notes weire accnraidy ti^ansmitted by means 
; < ;©f it tbmigb about tzo feet of wire. The battery 
V employed for the po^it>ose was the thermopile, designeo 
by themselves, wWcb vms also shown. Although at 
Jrst sight very similar to the well-known form of Cla- 
mood, the thermopHe of Messrs. Wray has several modi- 
fications yrhich are undoubted improvemeiits. The 
extreme brittleness so fatal to many of Clamond's bars is 
here got rid cwFby the introduction, for a distance of about 
two inches, into the alloy, of a tongue which really is only 
n continuation of the sheet-iron. At first sight one Would 
be inclined to think that this would tend to lower the 
electro-motive force of the couple, but the reverse is stated 
th be the case. The asbestos rings are replaced by a 
framework composed of circular plates of earthenware 
supported on three tie rods which serve to give stability i 
to the structure and remove from each ring of bars the 
superincumbent weight of all the others over it. But per- 
haps the main improvement effected is the method of 
heating the bars ; instead of allowing the flamers to Im- 
pinge directly on their cftds, or admitting the products of 
combustion near thefn, an earthenware cylinder forms the 
centre of the pile, Around it and abutting hard upon it 
the bars ire placed, and from a perforated chimney 
within the gas issues, and burning in blue jets, speedily 
fataes the cylinder to a red heat, which is transmitted 
!teongh to the ends of the bars. 

PHYLLOXERA AND INSECTICIDES 

time ago we published in our columns a short 
, account of the results of the investigations of various 
’idtentiffc men in France into the nature of the Phylloxera 
.r-4hat terrible scourge which is committing such wide- 
:^pr^ad ravages among the French vineyards. Latterly 
Vc *'eceived some reports communicated to the | 
jFiench Academy of Sciences dealing with the attempts 
whiebi have been made during the last three or four years 
to arrest the mischief done by the insect, and ultimately 
to destroy it altogether, by means of some potent drug, 
it is obvious that the remedy to be employed must possess 
two qualities at starting, viz., it must destroy the insect 
and it must not damage to any great extent the vine. 
But, furthei', it is not sufficient that when put in close 
, contact with the roots of a plant— as in a pot— it should 
prove fatal to the insect, it is necessary, if the remedy is 
to be of real practical value, that it should reach and 
d<estroy the Phylloxera on all the parts attacked by it in 
vines which are planted out in the open air. This is a 
real difhculty to overcome, as the remedy, be it in the 
form of solution or of vapour, cannot easily permeate the 
. ^pil, sometimes clayey, sometimes sandy, on which the 
vine is growing, so as to reach and act upon the smaller 
root branches whose nutrition the Phylloxera diverts into 
itsel£ 

M. Mouiliefert, a professor at the School of Agricul- 
ture at Grignon, was the gentleman delegated by the 
Academy of Sci&ices to make the necessaiy experi- 
ments for the purpose of determining what agent was the 
' most practically applicable to the destruction of the Phyl- 
loxera, and the account of the numerous substances em- 
ploy^ by him with varying results fills no less than 20 a 
pages of a memoir presented to the Academy of Sciences. 
It ts not our intention here to do more than' give a brief 
' yr^mmk of the results at which he arrived. 

r He divides the substances used by him into seven 
grtmp% the first of which was composed of manures of 
vatibus Muds, such as guano, superphosphates, fitnn- 
muck, toJ. ; the second of neutral substances, as water, 
soot, ahtl Sajid L the third of alkalies, as ammomhand 
svda ; the fburih of saHne products, amongst which lyete 
the sulphates tine, potassium, and am- 


monia, 4mn, and sea-salt ; the fifi^i of 
and products, as decoctions pf hemp^. absinthe, 

valerhm and tobacco ; the $i>dh of empyreumatic 
ducts ; and the seventh of riilphur compounia It ws 
onfy wkh some of the substances contatbed Jh this last 
group that really satisfactory results were obtained, isid 
it Is to M. Dumas, the permanent secretary of the French 
Academy of Sciences, that the credit is due for suggesting 
the employment of the alkaline sulpho-carbonates of 
potassium and sodium and those of barium and calcium. 
All the mher classes of remedies mentioned above wm 
either without effect on the Phylloxera, or, itt destroying, 
it, also destroyed or damaged the vine. 

The sttlpho-catbonates, which were carefully studjed 
by the Swedish chemist Berzelius, arc obtained by 
combming the alkaline mono-sulphides with the bi- 
sulphide of carbon, are either liquid or solid, and emit a 
powerful odour of sulphuretted hydrogen and bi- sulphide 
of carbon. 

The alkaline sulpho-carb onates in the solid state arc of 
a beautiful reddish yellow colour and deliquescent, but 
are not easily obtainable in that condition ; the sulpho- 
carbonate of barium can be easily prccured^howeveir, in 
a solid state^and presents the appearance of a ‘yellow- 
powder, but little soluble in water, 'fhesulpho- carbonates 
decompose under the influence of carbonic acid, forming 
a carbonate, and evolving sulphuretted hydrogen and bi- 
sulphide of carbon. These two latter substances are 
gradually liberated and, as they have a very powerful 
eflect on the Phylloxera, one can understand that the 
sulpho-carbonate, placed in the ground, may prove, by its 
slow decomposition, a powerful insecticide. In the case 
of the sulpho-carbonatc of potassium, over and above its 
toxic effect, it has a direct invigorating influence upon the 
vine, as the carbonate of potassium is an excellent 
manure. 

The employment of the sulpho-carbonales as a means 
for the destruction of the Phylloxera was suggested to M, 
Dumas by the clearly-recognised need that there was of 
some substance that would evaporate less quickly than 
the bi-sulphide of carbon ; he saw that it was desirable 
to apply the insecticides in some combination which would 
fix them and only allow them to evaporate gradually, so 
that their action might continue long enough in any one 
place to infect with their vapours all the surrounding soil. 

But the task of eradicating the I*hylloxera has by no 
means been accomplished by the mere discovery of the 
value for the purpose of these substances ; there is the 
further difficulty of applying them to the vine in cultiva- 
tion. One thing seems very certain, that in order to 
render the sulpho-carbonates practically efficacious in kill- 
ing the insect, it is necessary to use water as the vehicle 
by which they may l>e brought to all the underground 
parts of the plant, and that the best time of year for their 
application is the winter or early spring, vyhen the eartli 
is still moist and the quantity of water necessary to be 
brought on to the ground by ariifickil means is conse- 
auently less. Mixed with lime in the proportion of 2 to 1 , 
these sulpho-carbonates give a powder which can be 
Spread over the ground before the heavy rains, that is^ 
between October and March, and which will pmbhbly 
prove itself very efficacious. 

The conclusion at which M. Mouiliefert arrives at the 
end of his report is that the efficacy of the sulpho-car- 
bonates is proved, and all that is necessary is to bring 10 
perfection their employment in agriculture, which can 
only be accompli^ed by the intelligence and pmetloal 
knowledge of the vine-grower who is well able to dis- 
cover the economic processes of culture which are feoii- 
dticive to tiheir jsficcessful application , , \ 

He ^ saying that Science has acootn|dUhed;|ti 
miesioii, and it retnains fot Agriculture to. fulfil ite pgrt ^ 
Iti the'eradtoaiion ;af the 'Phylloxera from the:vihe|^rds:.^i 
France,/ 
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* -we gave a aKetdi ^ **** 

dpal obsenatbciee ef tSM Uftlted Start**. Tho^ wlu^ 
m the* «s«^ to aBt *S. ,« Jea» connected yitli 

tite? wo* of education. : We itaia nofgi'^e iwMe detail* 

' Of an oWervitoty which ba* be** enalW to make mwlted 
advances in imIebeBdent tefean* omside of its cducatwnal 
sc^vic<t ; w« iffsfer to tfea-t ot Cambridge, Massachusetts. 

A look into the earlier annais of the observatory of 
iiarvard' rei^iiys ibe inquirer at the outset by reveal- 
ing theinteiest H astronomical pursuits which was felt 
in the rtd Ba^y State many years before the founding 
of au q>»ervatory was practicable in the United States. 
In 1761 l^ie Province sloop was fitted out at the public 
expense to convey a Harvard professor, Winthrop, to 
Newfoundland, to observe the transit of Venus of that 
year ; and in the troublous times of 1780 the old Board 
of War^ fitted out the Lincoln galley to convey Prof. 
Williams and a party of students to Penobscot, to 
observe a solar eclipse. At so early a day w^ New 
England disposed to encourage scientific observations. 

In 1805, Mr, John Lowell, of Boston, was consulting 
with Ddambre in Paris on astronomical observatories, 
and forwarding his information to the Hollis professor, 
Webber, who even then indulged the hope of seeing an 
observatory founded* But it was only in 1839 
observatory was erected on the Dana estate, and the 



Flc. Catnbridjife ObscivAtory. 


observations which had been authorised by the United 
States Government to be made in connection with 
Lieut. Wilkeses exploring expedition were conducted by 
prof. Bond until the year 1842. 

A new issue now arose. The sudden appearance of 
the splendid comet of 1843 was, happily, the occasion of 
final success in the founding of the present institution. 
Cambrid|;e was immediately appealed to for information 
about this strange cotnet But the observers had no 
parallactic instruments or micrometers of the least value 
lOr its obaeryation. While they were endeavouring to 
obtain data to compute the comet’s orbit, a meeting of 
citizens was held, under the sanction of the American 
Academy, to take measures for procuring a first-class 
equatorial ; the needed amount of $20,000 for the instru- 
ment was contributed in Boston, Salem, New Bedford, 
^d Nantucket The equatorial was ordered from Merz 
^d Mahler, of Munich, and Harvard determined to erect 
a new observatory* The location selected was 80 ft above 
ttd6*W<tter, and 50 ft above the plain where the soil was 
loqnd favourable for the stability of piers for the instru- 
ments. In 1841 the buiMinfi^ were occupied, and an 
equardriat of 4410. fdcal length and 2} in. aperture, and 
•a;"tratisft instrument loaned by the United States^ were 
tejEiipotatdy ixtoUnted for Olweryations until the arnval of 
ihe great refractew. This was placed in position June 24, 

: objects on which systematic 

were made, with' the, new .instrument were , 
: and Orioru “ These nebulas,*’ 

as strongholds of ' :tlie' j 


I Mhl 

is, the Idea test suggested by die 
^er Herschel of masses of matter id process df cop-* 
densation into systems.” Oriori*!^ nebula had hot yielded, 
to either of the Herschcb, ariihed evas with their citoe 
nedectors, nor had it shown the slightest trace of resolva* ' 
bility under Lewrd Rosac’s 3 ft. reftector. Bond aitnouncsd^ 
on Sept. 1847, that the Cambridge refractor, set upod ; 
the trapeaium under a power of 200, resolved this part of ; 
it into bright points of light, with a number of separate 
stars too great to be counted. With a power of 600^ 

“ Struve’s Companion” was distinctly separated fre^ iu 
prim^, and other stars were seen as double. 

Within a few years yet more brilliant discoveries fol- 
lowed. Among them the inner ring of Saturn and its 
eighth satellite, the coincidence of which Litter discover 
on the same day (Sept 19, 1848) at Cambridge and in 
England in no wise detracted from tlie honour due to 
each discoverer. It required, in those times, Weeks before 
the discovery, indeed, could be mutually made known. 



Fig. e.-~Ounbri<l^e KquatoriaL 


In 1S50 Prof. W. C. Bond, with his sons, invented the 
spring governor, which gave an equable rotatory motion 
to the revolving cylinder of the chronograph. The obserr 
vatory having been placed in 1849 on a permanent endow 
ment by a legacy of $100,000 from Mr. E. B. Phillips^ a 
young graduate of Harvard, and a fund for printing its re- 
sults having been also provided by will of the Hon. Jonah 
Quincy, jun., the reports of the fiwt systematic sone 
observations appeared in 1855 as Part II. of vol. i. of the 
Annals,” This zone catalogue comprises 5,500 stars 
situated between the equator and o® 20' north dcclinatfoik 
The second volume, published in 1857, embraced chiefiy 
observations of the planet Saturn made during a period of 
ten years. The second part of this vol. ii. is a zone cataloguir 
of 4484 more stars in the same zones as those obsemd 
Wore 1854, It was not printed until the year 1807. 
The splendid vol iii., published in 1862, is a quarto of 372 
pages, with fifty-one plates almost entirely iaustraU^w 
the great comet of the Italian astronomer Donati, wliicii 
in>chdifiiBrcnt»ni» in AmwicafiWiaUffl** 
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#itli the ifpti eatuitorial lii l^iphir ohserviatioiis 
jpdiretfttlly disperses the my i carried 

wee through a train of pri^, photographing the 
«tta a lens of long focus i» a«ed, the light being throarn 
ppbn ft by momble plane mitroya This plan of Prof. 
Wihlock^ was adopted by the astronomers who went out 
ubder the to observe the Transit of 

Venus in December, 1875* ^ « 

The; photometer, or light measurer, made by ZoUner, 
has been used h»r three years by Assistant Prof. C S. 


Pelre^f The design is the accurate t 

magnitudes of all stars in Argeknder^s Vmnometria be- 
tween 40^ and so"* north decUnatlon, determining these ^ 
magnitudes on a scale of uniform ratios of light, so thm 
the probable error of one observation shaU n^ e^tdeed ih* 
tenth of a single magnitude. The great object Of If, ‘ 
that throughout Europe and the northern part of: i 3 fei 
United States there will be constantly enough of aibdh* 
rately determined stars near the zenith to serve as cohif 
parisons for any star visible to the naked eye whose mag^ 



nitude is to be estimated. The secondary object is the 
prosecution of inquiries with regard to the distribution of 
the stars in space, their mdt*uitudes and variability. 

The true time is daily given from this observatory to 
the State-house and other places in Boston, and by means 
of the telegraph lines to the whole of the New England 
States. It is received directly at noon each day without 
the intervention of any operator ; the various lines being 
merely switched into the time line, the same click is heard 
at the same moment over the Eastern States. 

Much more, however, than this is done for securing 
accuracy of time at any hour of the day. If anyone 
wishes to leam not only what the true time is, but whether 
his own watch is a good timekeeper, he may readily do 
so by a visit to the Stale-house in Boston. The arrange- 
ment for this, introduced by Prof. Winlock, is as 
follows The observatory clock is put in circuit at 
one end of a telegraph line, connected with which, 
at the State-house and other points, is an ordinary 
telegraph sounder. When the clock breaks the circuit 
by every second swing of the pendulum, a click of the 
armature of the sounder is beard at each of these points. 
The clock being so arranged that at every fifty-eighth 
second the break ceases, and at every even five minutes 
twelve breaks cease (no clicks being then heard), any 
person can, by listening to the sounder, compare his own 
watch ^th the standard clock. He can tell whether his 
wa^Ch if fast or slow by watching when the sounder 
cehs<e^, hrst click after the short pause being always 
the beginning of the imnute, and the first click after the 
long pkufC the beginning of an even five minutes, as 
Clock in the distant observatory. 

Thie wandard motor dock is of course regulated with 
eictrcipe catre. It is customary, for the government of its 
ea|e 01 motion, to use shot of different sizes,whicb,ac- 
eWing to the size, pix»du^ in the rate of the 

varying between 0*05 and 0*10 of a second per 
my* '" are used af the astronomical correction for 

t^k The time given by the standard 

is that of the meridian near the 
seconds east of the observatory. Prof. 
Wlnlpde considers ^at the use of the telegraph Sounder 
mbfO' gatiffactory. accuracy of time than can be 

cutuit dm.. 


controlled, as is usual, by the standard clock ; for in their 
case a variation in the strength of the electric current 
introduces an error in the beats of the pendulum, but the 
telegraph sounder must give the time with entire accuracy. 

With so much before one at Cambridge of which intc- 
resting note could be made, one can do no more than 
attempt to trace its early and munificent endowment, its 



earliest discoveries under its first labourers, and the steady 
and recently very rapid advances not only in the higheit 
objects of an observatory — exactness throughout extend^ 
series of observations — ^but in the exercise of pitifessiontt r 
l^ktU |n the invention and manufacture of the best 
kmsee the'dey for canymg these investigate^ 


MWSBUM SFECmJmS BOB TEACHING 
' ' mmQSES^ ' 


T NOW to die mtmli' of i^usemn 

4 lions, tliose that lucie xiitdorffed in a fluid xaedium ; the only 
'mmixk whidb the giM^ of the structure of most auimalsi 
both reitehrste ean be hept fromcbsic^e and 

de<»iinpo#oii, 


iThe first is the best preservative 

seMn^ Tb one %hkh has been most extensively used in 


jQonnnoa shlt^ alum, bichloiide of meteury, or arsenic, have beem 
ItfOj^sed ana tried, tchiefly on account of the expense of alcohol, 

^ and other dim vantages, but after a few tnals these have 

^meyally been given up. At all events, the experience of alcohol 
In idl the large museums of this country, has been so satisfactory 
oOnSpi^ to that of other media, that it is now atone used. The 
oti}eotion,of expense which was caused by the high duty, hat 
been in a great measure obviated by the permission to use methy^ 
kted** S{»ri4 duty free^ though some disadvantages have be^ 
/^mhy entaOed. * 

There seems little doubt but that a mixture of alcohol and 
water (commonly known as spirits of wine,” of^*when spoken 
in relation to anatpiidcal purposes, as ** spirit” only) of the 
pro|;er strength will preserve an animal substance for an inde- 
unite length of time. There are specimens in the exhibition, 
(No. 387% n)y belonging to the Museum of Anatomy of the 
Add^y of Scienoe at St, Petersburg, prepared by the cele- 
bra^ Ptttd anatomist Kuysch, and bought from him W the 
€dr Beterthe Great, in 1717, still in a perfect state of pre- 
servititm. We have now in the Museum of the College of 
Swmeoiis lUany thousand preoarations put up in the last century 
by Jcdiii . Hunter, and which appear to have undergone no 
beyond those which took place during the first few 
iddui cd’ immersion in spirit, and which may be described as 
a deltidn amount of hardening and contraction of the tissues by 
dcfdulatlon of the albumen contained in them, and discharge of 
UdSh bf the natural colour, 

" • The metent to whidi these changes take place depends very 
much upon the method with which the specimen is treated in the 
$fst instance. Sometimes it is desirable to harden the structure 
mpWf, as in preparations of hedlow visoeri^ when the form 
il^e is essential, in others, where preservation of the general 
abpeanince and t)ie texture of the tissue is more requisite^ and 
whmiitrther dissection is likely to be required, it is best to keep 
it as much as possible of the natural softness. The first condi- 
tion is produced by immersing the preparation, when placed in 
the poiution in which it is to remain, in alcohol of the greatest 
itrei^th, which afterwards may be diminished ; the laUter by 
bwinning with a weak solution and gradually increasing the 
£^gth up to that finally used for permanent preservation. 

The strength of the alcohol is estimated by its specific mvity, 
a$Oi^ined by the instrument called the hydrometer. But we 
do mol speak of the actual specific gravity of physicists, but 
follow the cottvenlioiial standard of the spint-tradc, the starting- 
pbiltit b^g taken at what is called proof” at a temperature of 
^ and the scale divided into degrees or “ per-centages ” 
aWveand below proof By i percent, or i degree under proof, 
fo ineant proof spirit with one^hundredth part (by bulk) of water, 
linirit xo pet cent, under proof is a spirit consisting of 90 parts 
of proof spirit and 10 of water. On the Other hand, by 10 per 
cent, over proof is meant that 100 parts (by bulk) of sndi spirit 
Will require 10 parts^ water to bring it to proof 

The^*' rectified sp^” as commonly sold, is about 60 or 65 
p 0 f cent, above proof This is only used for hardening prepara* 

For ordinary use in the mnsenm, proof spirit is strong enongh, 
though* to be quite on the safe side we generally use 10 per 
centr over proof, diluting the rectified spirit with dtstilled water 
to the requisite strength, as ascertained by the 

r 'leotttte at the LoamCoUactiem of ficiantifle Aanamtus South ^eiU 
rihitfoi, Jttly 1^96, by l*rof. W. H. Flower, F.R.C<>«»sanratorof the 
.. ^ BLofnJ CoBeiits of Surgeons of COutuiued fiotn 

%^SS^vlated snhkjarderidedlv inferior in traneparency and in ahsenos af 
■ even if bright whan first ufe4 b.apt tabec^e 

fa a large e«tabl(«bme»t tbie can Ik to a great extent 
*pMt tbr^ . Mai. & it'm.M 
he very desySE^lS eo»W*dw. ,w^ some other method could not to 

'ilnttllnn. 


IndinitlMtiBt. TUi i« tbt ttnmia MaS§'' 

d 'thooTt te ib. 

aibqtfot -of'vfoier' contained to itd tiiniai, to oonqk^ecr'wlto' 
quahtity of «pirit used. Bor iostinoey if a of 

ammal auhstance is placed in a jar Iktle larger than tb 

Oontato it. Idled up with proof spirit, the amount of fluid eon* 
mined to the specimen wkl so dUute the spirit ual dacmnptol* 
tkm, esptciaJly of the interior of the speoliitefl, to wl^ Ike 
spirit cannot penetrate, will not be preyented, wnetoas a imaller 
specimen pUtied to the same jar of spirit will be pmitoved per* 
foctly. Many collectors of objects of natural wsttoy do not , 
attend sufltoi^tiy to these considerations, and hence the md* 
mens become spoiled, much to their disappointment or to that Of 
th^ consighees. The way to obviate this is not to use stronger 
spirit, as that would harden the exterior of the specimen, and 
prevent the spirit peuetmting to the centre, but to nsa 
greater bulk of spirit, and especially to change it, after a day or 
two^ pouring away the old diluted spirit, and substituting 
fresh, repeating the process if necessary more than once. 

When a sp^men has once been thoroughly saturated witb 
spirit, and its tissues hardened, a strength much below proof wilt 
ut sufficient to preserve it The nature of the specimen must 
also be taken into consideration. For instance, nelve tissue, an 
in the brains of animals, requires stronger spirit for its preserva- 
tion than ligamentous or fibrous tissues. Much will also depend 
upon the freshness of the specimen. If decomposition has 
already set in before it is placed in spirit, it will require much 
stronger spirit, and more frequent renewals than if ft is fresh. 

With most preparations it is desirable to cleanse them Well 
before mounting them in spirit. They should be left a few hours 
or days (according to the temperature) to water frequently re- 
newed, and the blood should be washed out of the lar^ yetoel% 
by means of a stream of water duected through them. This 
will save to a large extent the discoloration ot the spirit into 
which they are placed. When removed from the water they 
should be allow^ to drain, and be gently dried with a cloth 
before placing in the spirit, but no part of them must on any 
account at any time during the process of prepararion, be allowed 
to become actually elry, otherwise dark stains which are quite 
irremovable will be produced. This precaution is most essential 
when they have been once to spirit, and are removed for exami- 
nation or farther dissection, as evaporation of the alcckol, and 
consequent desiccation of the preparation, takes place much mom 
rapidly than that of water. 

In most cases it will be requisite to change the spirit once or 
oftener, before all the soluble colouring matter is given off from 
the preparation, and it can be permanently mounted The 
disc^rioured spirit need not be wasted, as it can be perfectly, 
restored by passing through the stiil. 

To succeed in n^tog a good anatomical preparation, imufo 
patience, neatness of hand, knowledge of the subject illostraied, 
and some artistic talent are required. No pains should be Spar^ 
to make it tell the lesson it is intended to convey to the most 
attractive and pleasing manner. Ev^thtog should be displayed 
as definitely and dearly as to a drawit^, and there should be no 
appearance of negligence or want of finish to any part. 

When an elaborate dissection is required, it must, at least In 
all its later stages, be carried on ^while the specimen is tmdur 
spirit, fixed to a flat dish or basin. The small fragments of con* 
nective tissue which have to be removed then float out firqm 
between the fibres of the muscles aud the vessels which are tq be 
preserved and exhibited, and they are carefully snipped off witl| 
fine curved scissors. A dissection which looks clean hnd h^hl^. 
itoished as long as it is in air, when placed to fluid, 
once doudy HA obscure, from the floating up of these 
particles. Hollow viscera, as hearts or stomaens, are distended 


flte apertures by which it could escape, add jdactng theto for 
several d»^ to a vessel with thc>me fluid, u all the requfowe 
prechtttlons are taken, fliey will then preserve thl^Y form# add 
toterkit of their catties can be exhibited, by cutUtig ovmkgf 
or ** wto^tvi throngh diflerent parts of then dralto n foton. 
any cause a eavlty cannot be made to contain spirit, it 
Jriiifled ^th C0tton*wi4 or horto*^h^^ hardtom*. 
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i / !p^p«krauonf» mt usually il* <ipenat tike j 

f tdp, atid with a foot below, aaa elthet circular or oval, i.r. 

I iSf^tened on twp opposed aide$* Tie kutm w selected accordiug 
f ttt !<ibat of the preparatioifc The ovals i<hOw some preparations 
I to ereateradvantj^ethanround bottlos, buthave the disadvantage 
of being more expensive and being (espedaliy when oflarge sise) 
liable to crack spontaneously, and apparently without provoca- 
i: tion„ but probably iil consequence of some alteration of iempe- 
f , rature afflicting the unequal tension of the outer and inner surface 
; the glass at the bent ends.'* 

t The fitie silk threads by which the preparation is to be sus- 
tl pendi^ are brought over the edges of the jar, and passed beneath 
F an ordinary thread tied round the groove, then returned and 
b Secured across the top of the jan As threads fastened in this 
i v^y oceaslonidly are the means of causing leakage of the spirit, 

^ vi^th which of course they are always saturated, some prefer to 
; tie them to a piece of wood, or whalebone, fixed across the 
^ mouth of the jar. The only disadvantage of this is that it en- 
tails some additional trouble, and a reduction of the number of 
points of suspension which may be made use of in the other 
method. 

There are two methods generally adopted for closing the upper 
end of the jars after the preparation is mounted in it. The 
oldest, and still very generally used, is by means of successive 
layers of bladder, tin foil, thin sheet lead, bladder again, 
and finally black varnish. The bladder must be macerated 
until it Is partially decomposed, and then it will adhere firmly 
to the glass. This necessity makes the process a disagreeable 
and dirty one. The object of the tin foil is to protect the lead 
, from the oxidisation which always takes ])lace wlien the vapour 
of spirit comes in contact with it through the first layer of 
bladder, tin not being so acted upon. A layer of tin only would 
answer as well as the tin and lesid, but if thick enough for the 
requisite strength, would be more expensive and Jess easily 
worked round the edges of the glass. The thin sheet of tin 
Js gummed to the surface of the lead, and then they are cut 
t<^ether to the requisite size, and treated as one, the tin being 
of course pl^ed downwards. The edges arc firmly pressed down 
round the lip at the top of the bottle and into the groove, with 
pieces of box- wood shayied for the purpose. Much of the success 
in closirm the bottle depends upon the care with which this is 
done. Then the second layer of bladder is put on, and tied 
firmly with twine, round the groove at the top of the bottle. 
When thoroughly dry the twine is removed, and tlie edges of the 
bladder neatly trimmed with a knife ; it is afterwards coated with 
one or two layers of black paint and a layer of black japan 

varnish. 

Attics closed in this way often keep in the spirit for many 
years witliout any material alteration in its level, but there is 
generally a slight evaporation, so that they have to be watched, 

, and whenever the spirit gets so low that the safety of the pre- 
paration is endangered, the old cover must be cut off, and the 
specimen remounted and dosed in by the same process, 

A more expeditious and cleaner process, which has also the 
advantage of admitting light to the top of the preparation and 
allowing it to be seen from above, is by the u.-ic of glass covers. 
The top of the bottle is ground smooth, and a cover of glass 
of thickness suited to the size of the battle cut to fit it. Many 
practical dilficuHies have been encountered in carrying out this 
procesii, but they have been mostly surmounted by experiment 
and l^*rseve^nce, and it probably will in time entirely supersede 
the oladdei* and lead plan. 

One cau.se of difficulty was the frequent breakage of bottles 
so fastened; upon clmnges of temperature ; in the other plan, the 
top, being somewliat flexible, yidds with the varying slate of 
expansion of the contents of the jar, but the glass top is ix^r- 
fedily rigid, and if the pressure is too great mu.^t either separate 
from tlie bottle or break. This occurs chiefly in large bottles 
wbtre the bulk of spirit is great, and consequently its expan- 
sive {iower out qf proportion to the strength of the glass. This 
can be qbvisued to a great extent by not filling the bottle com- 
pletely, as dten the layer of air at the top, being far more 
cbftMijressible than the spirit, acts as a sort of buOer between 
TO bottk and ihe glass ; but in large bottles wt generally take 
the pibecautm of a small safety-valve? a drilled 

thrpiiijgh the Wer, with a loosely fitting stopper to check too 

^ ' itt ptttdns uu w«i prejwationB isA dutable 

widj ilat that the distortion the object caused by the 

threuii^ thjei.imrnd curiiiica of die gls»K mav be avonleU. Built up 
Ibr shi^ oblectSi but they ai'e very oepensave, »hd Ke«e»;~ 
'tried «oik a huiiO scsia The subject laitJ ofiers a good field 


evaporation, or the ingress of dirt,' . Through this hole 
the jar can be filled up with spirit, when required^. Without the 
necessity of disturbing the preparation, as in the old procisss, 

A second difficulty with glass-covered jars was to, find a 
cement to fix the top, at the same time easy of applidation and 
not dissolved or weakened by the spirit. Isinglass dissaved in 
strong acetic add, pure gutta pcrcha, a mixture of pitch and 
gutta percha, and other substances, have been successively,^ 
used in the Museum of the College of Surgeons, but finally 
we have given them all up for a composition .sold as ‘*tlock 
marine guie.’* ^ It is applied in a melted state, the edges of the 
glass cover being also heated. A small gas jet fixed on a 
fiexible tube greatly facilitates this process. 

The suspending threads can cither be fixed to a glass rod placed 
across the top of the bottle just below the glass cover, the ends of 
which arc let into notches cut for the purpose on opposite sides 
of the inside of the upper rim of the jar, or they can be brought 
out between the top of the jar and the glass cover, embedded in 
the cement, .nnd secured by a string tied round the top of the 
bottle till die cement is hard, when they can be cut off dose to 
the outer edge of the cover, and the securing string removed. 
The prepararion is then finished by neatly painting the edge of 
the covering glass and cement, and the neck of the bottle for a 
short distance below, with two or three coats of black varnish. ' 

For displaying different parts of the preparation, especially 
canals or cavities, black and white hogs* bristles and variously 
coloured glass rods are used. Delicate preparations, which cannot 
be kept in position if simply suspended, arc fastened by stitches 
to thin transparent plates of mica, or to opaque coloured slabs 
of wax, or cardboard. Black or blue are the colours generally 
preferred, as in greatest Contrast to the usual colour of pre- 
parations, as shown in the beautiful series of dissections illus- 
trating the anatomy of the frog (3,9044 contributed by Prof. 
Huxley. 

T have said nothing yet about injecting preparations, a process 
necessary in order to display the course and distribution of 
blood-vessels. There ate two kinds of injections, fine and 
coar,«ie ; the former fills the capillary vessels, and for prepara- 
tions intended to he seen with the naked eye, gives a blush of 
the colour iised to the tissue, and is chiefly valuable as indicating 
the relative amount of vascularity of contiguous tissues. P*or 
microscopical investigations it is invaluable, and the methods 
employed and the materials used are fully detailed in all works 
devoteii to microscopical manipulation. Coarse injection is 
intended only to show the vessels visible to the eye, and not to 
enter into the capillaries. Size, so generally used as a basis for 
fine injections, is not so satisfactory in this case, as if in any 
hulk it contracts in the spirit. The best material (intro- 
duced l)y Dr. J. B. Pettigrew, F.R.S., when As.'jistrou, in the 
Museum of the College of Surgeons) is fine plaster of Paris, 
coloured witli vermilion or ultranoarinc, according the tint 
of i-cd or blue is required. It is mtxe<i with water, as in 
taking casts, though of rather a more fluid consistence, and 
of course must be injected immediately, or it will set in the 
syringe. It has the great advantage of being used cold. It is 
rather brittle when set, and the vessels should be liandled with 
care, but it may be made more tenacious by Uie addition of some 
glue or isinglass to the water with which the plaster Is mixed. 

The distinction bet ween two difierenl kinds of tissue is some- 
times well shown by staining the preparation. Some good 
e.xamples are exhibited by the Anatomical .Museum of the Uni- 
versity o( Uxiord. The he^id of a stutgeon (Nos. 3,837 and 
3,838, prepared by Mr. Robertson) has been immersed for a 
short time in a solution of carmine, and the oartiUge and connec- 
tive tissue has received the colour, while the bones retain their 
natural white hue. The distinction between them, which other- 
wise would scarcely be perceptible in the bottle, is thus very 
clearly brought out. 

The third and last great division of museum specimens for 
teaching purposes, illustrated by this exhibition, is that w^hich 
comprises models and casts of natural objects, and under the 
same heading drawings and diagrams may I c itidudetJ. 

As a general rule, models should never be used for teaching 
if actual specimens can be obtained and exhibited; bat there 
are numerous cases in which the object is of so perishable a 
nature, that it cannot be preserved efficiently by any w 
methods above described. Many objects are so scarce that , 
it Is quite out of the power of most museums to possess any 
representations of tbem^ except as copies of the origmabl* 

' r |i i« boiiglift from Roefc^ Ca. tOt |JUclcrrar<» Raad' " / ' ; 


Also others iso lectUires and dtmoniitr^* 

. tMa im enlarged ihodel is .of > 

, What may be dO»e iii tejicMAg natural history bJ(rnieanfiOf 
^Odefls and cokkrtd eoab is ^dmlir&kly sholkfH fn Mr* Frank 
j&tt<;ktand*« mnsedm ih i^ijs ^hero inay te seen acctiraie 

l^esentatioti ^ h^any of the species of Cethcea and larger ^sh 
of our seas, a rpW eOthf lete idea of their sire, forai, aod 
holOur, than has ever l^n prcduced ly ahy other method. The 
teheed models of animals and men of vatiotis ra^es exhibited by 
the Committed of the FedagogicaJ Museum of KumU are also 
iiiterestuig, and must be useful aids to school teadiing. By whit 
Other means, for instance, could the singular form of such an 
aphno! as the Greenland right-whale be brought l)eFore a class of 
otiplls? I would also call attention to the well-knowTi anatomical 
models of Dr* Auzoux, of Paris (which by the way ate not vcxy hilly 
represdiied in the present exhibition by Nos. 3,h29 n to a ) ; to 
the models illustrating the development of the trout, by Dr, A. 
Ziegler, of Freiburg (No, 3*839) ; to the enlarged models of 
blood cori>ascIes of didferent animals for illustrating their form 
and sise, by Prof. H. Wolckcr, of Halle (No. 3,893); to the 
models of Radiolaria in fapkt mdM, by V. Fric, of Pr^ue 
(No. ^^85) ; to the numerous anatomic^ models of Slrembii^y 
in the Kussian collection, of Rammdand Todtmann, of Hamburg 
(Nos* 3,S6S'-3,877) ; and of Tramond, of Paris (Nos* 3,923- 
3»925) ; to the oasts of aifferent parts of the human body dis- 
s^cd, by Bteger and Hontkel, of Leipzig (Nos. 3,840-3,842) ; 
and to thh models by vanous exhibitors illustrating the structure 
ot HoWm and seeds. 

'With reference to such models, the importance of accuracy of 
execution cannot l>e too strongly insisted upon. With a cast of 
COutse there is hot much chance of error, but foi the accuracy 
of a model, especially when on a different scale from the original, 
We are entirely dependent upon the artist’s skill and care. The 
pnjy fault tq be found with most of those in the exhibition is that 
tbey m ratber too rough in execution to be pleasing to the eye, 
bnt it has been in most cases an object to jjrpduce them at such 
a tew . price, as would not be compatible with fine workmanship. 

Although 1 have only been able in the time allotted to glance 
bikdy at the various branches of the subject which I have been 
requested to expound, I trust that some suggestions have been 
given in this lecture which will be found of use to those who 
have the care of collections, and that I have succeeded in show- 
ittg that the art of preparing, preserving, and displaying speci- 
mens in museums is one which deserves to be more fully culti- 
vated than it has hitherto, as a most important adjunct to the 
d i^usion of biological knowledge. 


Om ASTRONOMICAL COLUMN 
The New Stak in CvcNUs.—Prof. Schmidt has pub- 
Ifehed details of his observallans of this star from November 24, 
the date of discovery, to December 1 5, and has also put upon 
record the dates, between November i and 20, when he had 
examined the constellation Cygnus, with the view to show that 
a etar as bright as the fifth magnitude could not have escaped 
tee and therefore that the rise of the new one to the 

third magnitude must have been v&ry rapid, as also appears to 
have been the case with T Coronm in 1866. On the evening of 
its discovery the star was strong golden yellow, and writing on 
December 9, Herr Schmidt states it had always been of a deep 
yellow, but at no time exhibited the redness of its neighbour, 
75 Cygni. ilbe foltewbg are the magnitudes on dififerent nights 
as determined at Athens by careful comparisons with p, ir^ r, f 
and Cygni, and ^ Pegasi 
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oh Harding’s attaiit about .li?* 

; 59 V Ceti, and t$* Lslahde NqvmhWr 

18, this: star was only 8m., loonsldomhly Ihihter thaw h .'Tm/abtf ; 
shown % Hwrdlng, dosely pro^ 

This sbtir k not in any of the catali^es, nor in . 

list in No. viU. of the publications of the Astrammk^if 

, Reading off from Harding and redneing to f 877*0 iU 
position is in R. A. ih. 50m. 135., N.P.D* no® 39'. 

De Vico\< Comet or Short FERtOB.— It wik remarked in > 
this column last week, that unless the orbit of 1>€ Vied’S comet ^ 
of 1S44 has undergone some [violent perturbation* a perihelion 
passage may be expected to occur during the year juSt coat* , 
menced. It appears, however, that the chances of detecting the 
comet, should it arrive at its least distance frbin the gun during , 
the first three months df the year are very small indeed^'and 
hence, unfortunately if the comet is not found between July and 
December, it cannot be inferred with any degree of certaihljr 
that it has not passed its perihelion within the twelvemonth. 
The following places are calculated from Prof. Brnnnow*s last 
orbit for 1844, reduced to the equinox of 1872, supposing the , 
arrival at perihelion to fall cither on the date mentum^ or thirty ; 
days before or after it. A is the comet’s distance from the cai^h. ■ 
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I’HE Total Solar Eclipse of Stiklastad, 1030, 
AuciTisT 31. — The circumstances under which this eclipse 
occurred are given by Prof. Hansteen, of Christiania, in 
Erg 'dni'MHgs^Heft zu den Astrommhche NeichrkkUn^ p. 42, With 
elements computed from the tables of BurckhArdt and Cmdini. 
Sir George Airy has also published dements of the eclipse, 
resulting from Hansen’s calculations from his Solar and Lunar 
Tables, as an addendum to the paper on the cdipscs of Agh- 
thocles, &c,, in vol. 26 of the Royal Astronomical Sodetyk 
Memoirsy having previously drawn attention to the circumstance 
that the eclipse of Stiklasbid, from the narrowness of the belt of 
totality auditshaving bean total at a welLdefined point, might* 
in combination with the eclipse at Larissa, ilc. 557, May ip, be 
of much value in throwing light upon corrections possibly res * 
quired for the lunar tables. 

The following dements of this eclipse are founded upoh tht 
same system of calculation for the moon’s places* to whldh #1 
lately referred as having been applied to the Nineveh Of 
B. C. 763, with the sun’s place from Sir Creoige Airy’s pape^ 
GkM.T. of conjunction in R. A[, 1030, Aug* 31* at ih* 2(W 40a 
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m tJjc central line wauM fair In Inng^ tcfi 22 E., lat, 
"p ti K, mnd in long- 14“ 31' E., i»t. 4 *' N. Hsmtoen 
pms for the position of Stiklnstod n» 3 S' E-. «®d 63-» 48' N., 
by the above elements wonJd be only 10^ ontmde the 
mythern limit of totality. On. mAwtg » dirett cnlcnlation for 
pe longitude of Stiklastad, we find that the duration of totality 
i;|oold not have enceeded twenty eeeonds on the central line. 

;i MrrBOES or Dkcbmubh. it.— MM. Peirotin and Jean, at 
fipe Obaervatory 6f Touloaee^ observed a considerable number of 
on tbc iiigHt of Pecember u ; between iih, and 13b* 
were counted^ tbc majority of which, according to M. Perro- 
radiated from a poir»t in about K.A. 115^ N.P.D. 57^ near 
SJstor and Pollux, though closer to the former star than to the 
*^i8iiter. The trajectories were very short, so that it was diflficaU 
^||> refer them to a chart. The sky was overcast on the following 


. NOTES 

With reference to the closing of the T .oan Collection, a circular 
been issued by the Lords of the Committee of Council on 
Education, stating that, although in consequence of the funds at 
&cir disposal for the Collection being exhausted, they have 
^pmnd it necessary to close the Exhibition, arrangements are 
Paring made for the safe custody of all objects which may 
l)c left on loan to the Museum, pending the decision hy 
Ser Majesty's Government on the offer made by the Royal 
■fcommissioners for the Exhibition of 1851, of a building for the 
y^alablishment of a permanent Science Museum. The Lords of 
&he Committee of Council on Education also inquire whether 
l^xhibitors are willing to leave the objects contributed till this 
Question be settled. The closing of the Exhibition wUl not 
pnterfere with the delivery of the Free Saturday Evening Lee* 
Inures. 

|i AccoRDiNGjto the will of Dr. C. A. Bressa, dated September 4, 
I1845, the testator left all his property to the Royal Academy of 
v^ciences of Turin, the net interest to be given every two years 
|R$ a prize for the most important discovery made or work pub- 
^lished daring the previous four years on natural and experimental 
*|[>hilofiophy, natural history, mathematics, chemistry, physiology, 
pathology, as well as geology, history, geography, and sta- j 
ftistics. This is to be given alternately to a person of any nation I 
iahd to an Italian. Signora C. A. Pup^ch^ had a life interest in 
jthe property, and it was not until July last that the legacy became 
|fr^e from all claims, and the first prize will be given in 1879, 
|ppen to all, and of the value of 480/. In accordance with the 
|sphit of Pr. Bressa's will, the Academy will choose the best 
l^ork or discovery, whether or not it be presented by the author. 

Wk are informed that the valuable collection of fossils from 
^he Red Crag made by the Rev. II. Cahnam, of Waldringfield, 
including, among the moat important, the remains of HalUhe^ 
fhm described by Prof. W. H, Flower, teeth of &c., 

;|ia« been purchased by Sir Richard Wallace, and most liberally 
^sented by him to the Ipswich Museum. 

! The Patch Society of Sciences at ' i aarlem has offered a gold 
medal for the best answer to the following question : — Wltat 
iare the meteorological and magnetical periodic changes which 
^ay be conridered to be in a well-established relation with the 
jjmrfod of the sqiar spots ? 'J'he amwers must have a motto and 
|)e accompanied with a sealed letter containing the name of the 
author. Th<^ should be sent before Januaxy i, 1878, to the 
^Secretary, ^rqf* iibhABattmhauer, Haailem. 

hewsjfapem that the Helsingfors professor, 

a : weJJfknowti explorer'' among the tribes of North- 
,'starh next spring* for further ethnological 
Vogrift-and' Ostiraoks of theOhl and,' 


lrty»h. He will he accompanied by two asristants, the Senate 
of Finland having allowed a sum for the travelling expenses of 
the explorers. 

At a recent meeting of the Manchester Literary and Phllo- 
sqphical Society a letter was read ftom Mr. J oseph Sidebotham 
in which he calls attention to the fact of the growing use of the 
aniltne colours for tinting photographs. He finds they are being 
extensively used in paintings and water-colour drawings, and the 
colours regularly sold for that purpose. Anyone who knows 
the speedy alteration by light of nearly all of these colours will 
protest against their use, and ^ a statement of this with the 
authority of some of our chemists would probably have the effect 
of causing them to be discontinued by all artists who care to 
think that their Works should last more than a single year. 

On the night of the Arlesey railway accident there were six 
Indian elephants on their way by train from Huddersfield to 
London. Two were large and the others quite young. The 
tarpaulin over the trucks in which they travelled was blown 
away in the gale, and the animals were thus exposed to the snow 
and sleet and cold wind of that night. They were also delayed 
long on the road in consequence of the accident One of our 
contributors who saw them “ unloaded at King’s Cross, and 
noticed that they walked very stiffly at first, has inquired of fMr. 
Harrington, their keeper, whether the cold journey has affected 
them. He has written in reply that they seem perfectly well, 
and he cannot see that the unusual exposure has had any effect 
on them. None of the animals have been more than a few 
years in England. As Mr. Harrington’s letter is written nine 
days after the journey, no effects of chill are likely now to show 
themselves. The Indian (and perhaps the African) elephant 
may be l>etter able to withstand sudden cltmatical changes than 
is generally supposed. 

Our Samoan Correspondent, the Rev. S. J. Whitmee, an- 
nounces the publication of a new Dictionaiy of the Samoan 
language by himself and the Rev. G. Pratt. Mr. Whitmee is 
on his way to England, where he will probably arrive in spring. 
Intending subscribers — and we hope there will be a considerable 
number in this country— should address Mr. Whitmee at the 
Mission House, Blomficld Street, Finsbury, E.C. The price, 
it is hoped, will^not exceed lOf, 

We have received reprints of the letters which M. Poliakoff 
has written during his recent journey for the zoological explora- 
tion of the Obi and Irtysh . They contain many valuable observa- 
tions on the physical characters of the country visited, on its 
fauna, on the migrations of fishes up and down the Obi, and on 
the fisheries, on the migrations of birds, together with a variety 
of interesting occasional observations. We may hope therefore 
that the report on this jouniey will be a valuable addition to the 
zoo-geography of Western Siberia. 

M. Poliakoff gives the following particulars confirming the 
law of Baer as to the deviation to the righb of rivers running 
north and south. The bed of the Irtysh being cut in loose 
deposits, these deposits are constantly undermined by water 
on the right bank. Each spring a strip of the bank from 30 
to 50 feet broad is destroyed by the waters. Sometimes it 
happens that a strip from 70 to 140 feet broad and about 
150 yards long falls suddenly into the river. The course is 
then barred for a short time, and a great wave propagated up 
and down the stream, destroys tlie fishing-boats which hapi^en 
to be at work within a distance of about ten miles from the 
spot. Large quantities of fishes are also found, after such a 
catastrophe, on the shores, sufi^csted in the muddy waters. The 
4tstrpctiQn of the right tek going on constantly, year after 
jnear, the idlla^ also comtcntly advancing to the es2l ; 

Of them, Pemlattric, has travelled about a mile in the 
cumtrsO of ^40 yeam, The left shore shows* tfimefore^ n 
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Hf i«nd cohered with ponds and map&hes, and yearl]f overflown, 
the right shore faces the water with abrupt crags from 
70 to 150 feet hlfifh. The same thing Ss also observed on 
the Obi. The hilU of B<i:iogorie, a short way below the mouth 
of tlic Irtysh, h^ve now the main bed of the river to their 
right, whde some dme ago it was on their left, there being 
now on the kttar side only a secondary arm. These arms of 
l|ie Obi—remainS of its former beds— form on the left flat 
shore a series of elongated ponds and channels, connected with 
the main body of the river by a labyrinth of smaller water- 

eourses. 

Ik the article in last week’s number on Dr. Schlicmann’s Dis* 
C0V^e.s AmycIfP was misspelt Amychi^ Sir K. Colt Hoare’s 
name was given Anna should be Afma Hcroum, 

A/i(WieSa should be and Cajirm^ Ca/ireu\ 

Thk first number of a new quarterly scientific journal, devoted 
to zoology, botany, geology, and mineralogy, w ill be published 
at Buda-Pest this month. It will be in German, though its first 
title is ‘^Tcrmeszetrajzi Fuzelek” (“Naturhistorlsche Ilefte”). 
Prof. Otto lleiman is the principal editor. 

Thk death is ahnounced of the Kcv. Barnard Smith, the 
author of many ■well-know’n educational works in*arithmctic and 
a^ebra. 

A wrxL BKSERVKi) pcosiou of 50/. U'year has been bestowed 
upon Mr. Thomas Edwards, the “ Scottish Naturalist/’ whose 
life Mr. Smiles lias written. 

Dr. Petkrjiian'n has been informed that the Portuguese 
Government has granted a subsidy of 20,000/. in aid of the pro- 
posed great scientific expedition for the exploration of Central 
Africa. The expedition is already organised and will start with- 
out delay, commencing its operations by proceeding up the 
Congo. 

T«e aw yprJ^ Herald of December 2 and 1 1, contains letters 
on Ottt Arctic Expedition, by Dr. Hayes. 

Ik the last report of the Berlin Ahidmte dir M^ssenscAa/tm, 
J. Bernstein describes an exceedingly simple and ingenious appa- 
ratus for determining the position of the nodal point of the eye 
of a living person. Experiments with his right eye gave 7*2 f- 
7*38 mm, as the distance of the rear nodal point from the vertex 
of the cornea. 

TiTR Koyal Museum at Berlin has received a valuable donation 
of about 8,000 ethnographical objects from Dr. Jagor. They 
arc the results of extensive journeys through East Turkestan, 
Burtnah, and portions of India, and afford a most complete pic* 
tmre of lie domestic and military life of the widely diversified 
fribes inhabiting the less known parts of these countries. 

The gorilla in the Berlin Aquarium which excited so much 
interest among German naturalists, has lately recovered from a 
serious Illness, amd is now more than ever demonstrative and 
humanlike in his movemcflis. With the approach of winter a 
soft silky fur has matlc its appearance. The weight of this young 
. gorilSa has increased from thirty -three to fortydhree pounds 
during his six monUis’ residence in Europe, a fact which would 
seem to show that confinement Is, after all, not so unendurable 
for him as was supposed. 

A JSBRIRJS of new rooms has been opened at the Mtufe 
of Baris, in which a set of guns is arranged showing 
. i used since the artillery was introduced for the 
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Mk. M*Dachlan givesja fowiidetaihi in the 

Magmim concerning Ct]^ Fefldefi*# co}le<*ti6tt of the 
insects of .the Arctic expedition, which he has seen; The greafor 
httmlfor of the insects were collected near DMcqvery Bay In 
8|» 42’ N. latitude ; some of the tepidaptera are. even frOii 
W 45'. The most interesting fact ii the oct^urrcnce of five Or 
six species of butterflies within a few hundred miles of foe Kortfi 
Bole, especially when taken into consideration with the fact that 
Iceland and the large islands of the Spiubrrgen group, alfoougli 
in lower latitudes, have apparently no butterflies. In Lepid&piera 
Mr. J M*Lachlan observed four examples (2 d , 2 $ ) qi the 
genus Colias, posribly two species (? Boothii and Ihdd), Appa- 
rently three species qi Argynnis or MelUm (or both), A Chry^^ 
sophanus appm*ently identical with phlcsas. In the AWuHdis, 
only one individual — an Acrortyda, In the Geomdridtef one 
Amphidasis or Bision^ and several Cheimalobioid fonhs with,, 
apterous femades. Of the CramHus^ one Phyds^ perhaps our/ 
fmea. The Hymmoptera are represented by a Bomhm^ and one 
of the Bhnemnonidte of considerable size. In the JHptera there 
is one large fly, probably belonging to the Tachmidtty and 
perhaps parasitic on the larviv of some of the J.e/idoplera. One >. 
species of TipulidUe ; and a considerable number crT Culh idit^ and' 
of what Zooks like ^SimuUum^ whioii, however, do not appear 
to have annoyed the members of the expedition in these high 
latitudes. Of CoUopkra^ //m/plera, and Nmroptera^ Mr. 
M ‘Lachlan saw none ; but the bird-lice are naturally well repre- 
sented. 

l‘HE second International Congress of Americanists, organised ^ 
for the Study of American Antlquitie.% will be held at Luxem# 
bourg on September 10-13, when all English students and savms 
will be corfoally welcomed. Information and tickets may Ixi 
obtained from Mr. Francis A. Alien, 15, Fitzwilliam Koad, 
Clapham, S.W., one of the delegates for F.ngland. 

The December session of the Dettlsche Geclo^isdte Gmlhckajl 
was devoted to a long address from Herr Lohsen upon the 
Kammeisberg, in the neighbourhood of Goslar. The peculiar 
deposits of ore in this mountain he regarded as belonging to a 
much later epoch than that In which the surrounding slate was 
formed, while he explained the lens-shaped form of the cavuies 
in which the deposits arc formed as due to tlie enormous pressure 
of the overlying strata of sandstone. 

Thk recent death of Mr. James Drummond, of Conirie, 
deprives us of a local geologist. He had devoted much 
time and attention to the Comrle earthquakes, on which he 
had published many articles and a little book. His views ^ 
were generally iu disaccord with tlrose of the observers ap- 1 
pointed by the British Association, against whom he held out 
manfully. 

The large number of fossil plants brought home from Green* 
land and Spitsbergen by the two Swedish expeditions of J870 
and 1872 have been carefully examined by Dr. Oswald HcCr, 
and they appear to throw important light on the geological deve- 
lopment of the plant world. An account of his study of the re- ; 
mains from the chalk period appears in a recent number foo . 
NaiurJm^HhsTy and in the summary of his results Dr. Hear 
pedals out tbit the facts are against a gradual imperceptible 
transformation of plant types; from the upper chalk the dicofjr-* 
ledofrs suddenly in great variety, wilhottt any tfonsitioo, , 
whereas other lorma at thk period wholly disappear from foe; 
seems. Furthi^r, these researches make it very prbba% thai k 
wbold wfries of bad their origin in foe At«& sonc, 

attd 'have' .foence ‘^radiiated^’ southwards, , LmtUy,’ '&r.' TOef, 
shows that Omikets at presen^^ of pknt 
;'nat|foktfo;a«»y’alfowarion ¥ dimate, or repeated' ieerperipds''' 
' 'Vi'ew whiefo has .also, been, 
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o|t subject for essays, to be stibstitUted tbe ord^ary subjects 
iwffc iU sdtiools. The subject is the Mt>rat ^ducUliohbf the Lower 
Mimh aod k intended to ttain the observing powers of the 
young, as well also to discover tow far animals are capable of 
moral training. 

^ At a recent meeting of the Belgian Academy, M. Dupont 
Muumneed the dheovety of aamerous vestiges of the age of 
.tone in (he neighbourhoods of Hastiere-sur-Meuse. 
Wo less than fifteen burial caverns were discovered in the locality. 
Five of them have already yielded about fifty-five human .skelo- 
tons and thirty-five sufficiently well-preserved skulls. Sixteen 
dwelling-places of the people who inhabited at that period the 
ptateau*, are already explored, and have produced numerous 
flint weapons. These discoveries promise to throw much light 
on the pre-historlc ethnography of the country. 

The Pennsylvanian Company, which was formed some time 
ago in order to convey the petroleum obtained in Pennsylvania 
from the wells to the seaports on thc'Atlanlic, now intends to 
construct a tube of 4 in. diameter and of some 300 miles in length, 
connecting the wells with the sea. The practical ])ossibility of 
the plan is proved by works, which, for a distance of 250 miles, are 
already in action and use. Baltimore was the first city with 
which these new canals Avere connected. The oil is forced 
through the pipes at a pressure of 900 lbs. on the square inch, 
and at intervals of fifteen 'miles large steam pumps, of 10- 
horse power, asdst the motion of the stream. At Baltimore the 
canal ends lu enormous tanks, and these are in direct commu- 
nication with the refining works. The cost of the new canal and 
atxessories is calculated at 1,250,000 dollars. 

IH a note in the Bulktin of the Belgian Academy (vol. xlil., 
Kos. 9 and 10) Dr. Putzeys gives the results of his experiments 
on new aniesthetics belonging to the alcoholic series, viz., the 
bromide? ol ethyl, propyl, and amyl. Inhaled by frogs, rabbits, 
cats, and dog?, they were proved to possess the same properties as 
cltlorofarm. The intere.st of the result is increased by the cir- 
cumstance that many compounds of biomine from the fat series 
do not posses? the same anmsthetic properties as the correspond- 
ing compounds of chlorine. 


The July number of the /ji nv/za of the Rtmian Geographical 
Sodety gives an interesting report by Col. BolshefT on that pari 
of the Pacific shores of Russian Mantchuria which lies between 


the 45" and 52"* north lat., a country the interior of which re- 
mained very little known until now. Almost the whole of the 
land is covered with mountains, outliers of the J»ikhotaalin, a 
jidge reaching in its highest point 5,173 feet, and abruptly fall- 
ing to the sea with hills about 800 feet high. The high valleys, 
which sometimes have a breadth of seven miles, seem to be well 
shited for agricultural settlements. In the northern parts of the 
cdunlry, lead, i^lver, iron, co, pet, and gold, were discovered, 
this last seeming to occur in considerable abundance. The 


papulation is very thin, numbering but 550 souls, Chinese and 
Tuaes, who carry on agricultttre, and Gilyaks and Tunguses, 
living miserably % hUtttiiig and fishing. The Settled Chinese 
it^d TazeS are also engaged in the collection of sea^weeds and 
seit-Wonhs purchased in China, the Taxes being almost reduced 
b alavery tgr the Chinese,/ Various collecHons, especially bota- 
^werebronght in by M. Boisheir, 

. of' the' Vienne Academy, ' has recently been 
b^estig^itg the indnenee of the mean distance of ab-^ 
jbrtMb upon absKUftion. As such an influence 
espedidly prominent when die substances afitord well- 
and, with -coh^detable density, show 
he • "chose fir 'his esperimmtts the nitrate df 
in hijg^ dsgvee, A 



pretty concentrated aqueous solution of this salt in a vessel i cm. 
thick was specttoacopically compared with a Solution huviog 
cOttcehtratiott only o’l^ 0 05 ... of the first The solutions 
were in tubes of 10, 20 cm. , . , length severally. A Sttiitiheil 
spectroscope was used, and the light feources w^ere tWo ga? lathps 
so regulated that both spectra showed the same Irrightnes? on 
the parts that were free from absorption. Even with the con- 
ccntralion-rxatio I : 10, there w^cre marked differences in the 
absorption bands. The very characteristic bands in yellow and 
yellow-green were, for the more concentrated solution, consider- 
ably broadened towards the red end of the spectrum, while the 
sharp limit towards the violet was the same for both solutions. 
The much narrower bands in the green showed quite a similar 
behaviour. In the other parts ^differences ,were observed With 
difficulty. Besides this difference in the breadth of the absorp- 
tion bands, tluire were others in the distribution of the bright 
parts. 

Proe. Bkrnardin, the indefatigable consetvatmr of the 
Commercial and Industrial Museum at Melle, near Ghent, has 
just published another of his useful lists under the title of 
Clasnficaiion de 250 of Bkulcs, The arrangement is on a 
scientific system, the plants being classed under their natural 
orders, commencing with the Cryptogams and proceeding with 
tlie higher developed plants. The scientific name of the plant 
is placed first under each order and is in italics so as easily to 
catch the eye. The lists previously compiled by Prof, Bernardia 
are Ciassi/kaiion des IJuiles V/^ihnUSi Nomenclature de Fibres 
Textiles^ Clanifmtion dezy^MatUres 7 'amiantcs, Classifiratwn de 
100 Caoutchoucs ei Guttaperchas^ and Classification dc 40 Stwons 
Cii^/taux, These lists, when brought together, will prove ser- 
viceable to all those interested in the application of plants. 

The phenomenon of fluorescence, according to M. Lalle- 
mand {Journal dc Physique) is much more general than has been 
commonly suppo.scd ; he knows of only two substances in which 
it is nil, viz., rock-salt and quartz. If it has not been remarked 
in the majority of liquids, and even of transparent soli<l.s whiclr 
posses.s it, this is because all the spectral rays are capable of pro- 
ducing it, and the fluorescence, instead of being produced with a 
maximum of brightness and a proper colour at the surface of 
incidence, is manifested tliroughout the mass of the body tra- 
versed by the light and without a very pronounced proper colour. 
M. Lallemand distinguishes two kinds of fluorescence-— one 
called hochromatic, or of equal colour, in which each simple ray 
excites an identical vibratory movement ; this kind is produced 
by all the luminous rays of the specUum in sulphide of carbon, 
benzine, alcohol, ether, &c., and in water itself in a slight degree j 
the other is tliat long observed in sulphate of quinine, and which 
is therefore called quintc or hypochromeUie fluorescence. Each 
luminous ray here produces a fluorescence of less refraugibility, 
with this peculiarity, that a simple light produces often a com- 
plex fluorescence, containing rays of various refrangibilities, but 
always inferior to that of the exciting ray. ?t is generally the 
most refrangible and the chemical rays which develop quiilic fluor- 
escence of various intensities, A body may possess both kind 
of fluorescence at once, but tho two parts of the spectra corre- 
sponding to them may be vci y unequal. In glass and crystal, 
e.g,^ the red, yellow, and green nys develope a weak isochro* 
marie fluorescence, the others proJuce quinic fluorescence. 

M. GiFFARn, the celebrated aeron lat, and inventor of the 
injectmr^ is constructing, at Fotges-de la-xScfiie, a small steam- 
boat for service from Font Royal to the Exhibition (ifJySj Pier, 
distaltce only three Utiles. The steamer aviII realise the extra- 
ordltteasy velocity of forty-five miles per hour, and run the 
dUiahee in four or five minutes. The length of the steamer , 
Wiitl^ Ihiity ^'a^ transvmsfe: section three and a hall 
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Tuk adtUtionii to the iSooli^cnl ^Society's Gai^eiis cliiriog the 
iaituit week indtide six Ofeek Itetxidges {f!€t€eM smarts) froatt 
Karan Rfver, tw)b| Blatk^keaded Partridges {Cftecahis 
9iid(mociph(U&\ a Hi^^s Pukvi^e (Ca^mHsh^) ^rom Hedyari 
near Mecca, prefeeitM 1;^y Mr. F. M. Burke, Commander S.S. 
And ; a YeBowdored Amazon {Ckrysdis jcanthohru) from 
Central America, fmrdkased. 


SCIENTIFIC SERIALS 

Annalen der Physik und Chemkt Krganzung 
Band viU., Stuck i. — On the electric conductivity of water and 
some other bad conductors, by M. Kohlrausch. — ^The mica^ 
combination of Reusch, and the optical rotatory power of crystals, 
by M. Sohneke, — On determination of the constants for absorp- 
tion of in metallic silver, by M. Wernicke.— The inter- 
ference of refracted light, by M, Ix^mmel. — The fundamental 
principles of Edlund*g electrodynamics, by M. Chwolson.— 
Volumetric chemical studies, by M. Ostwald.— On the inlluence 
of the funnel- valve on electric spark discharges in air, by M. 
Holtz, — On an electrical fly-wheel like that of the radiometer, by 
hi Holtz. — Steam-jet air-pump, by M, Tedu. 

ymrniddePkydpte^ December* — Measurement of the calorific 
intensity of the solar radiations and of their absordon by the ter- 
restrial atmosphere, by M. Crova. — On various theories given to 
explain the movements of Crookes’s radiometer (second paper), 
by M* Ltppmann. — On the illuminatiaii of transparent and 
o])aque bodies (concluded), by M. Lallcmand. 

The Jahrhuch dtr k.k, geol&^chen Rdchsanstalt zu Wim 
(vdU xatvi. part 2), to which are added Dr. Gust. Tschernmk’s 
Mitthiiltingin (vol. vi., part 2I, contain the fol- 
lowing papers : — Geological survey of the Dutch East Indian 
Archipela|0, by Dr. Schneider — The saline springs of Galicia, 
by Mich. Kelb. — Report on the volcanic events during the year 
1875, by Dr. C. W, C. Fuchs. Of this we publish a detailed 
d^cuunt in our Notes.’" — ^On the green slates of Lower Silesia, 
by Ernst Kalkowsky. — On beryl from Eisvold, in Norway, by 
M. Websky.— Chemical analysis of the iodiferous saline springs 
Of Daikau, by E. Ludwig. —On the volcanic formations of the 
Galapagos Islands, by F*. A. Gooch.— On a perfect combination 
of pyrites and hsemadte crystals, by Dr, C. Hintze. — On some 
minerals from North-western Silesia, by F. Ncnimar, 


SOCIETIES AND ACADEMIES 
Lokbon 

Chemical Society, December 18, 1876.— Prof. Abel, F.R.S., 
president, in the chair. — Prof. W. N. Hartley made a com- 
luumcadon entitled “a further study of fluid cavities,” in which 
he descrilied the results of his examination of a large number of 
topaz and of rock sections, mostly graniUs and porphyries. The 
fluid contiuned in the cavities was almost invariably water, but it 
was very remarkable that the cavities often took Uic form of the 
crystals in which llicy were contained, and nearly always arranged 
Bt^irmsclves symmetrically with regard to the faces of the crystal. — 
A paper by Dr. H. E. Armstrong, F,R.S., on thymoquinone, one 
on high melring pointi with special reference to thofec of metallic 
salts, part 3, and another on the determination of urea, by Mr. 
G. Turiiet, followed this, after which Dr. G. Bischof called atten- 
tum to the rapid corrosion of the so-called •‘compo ’’ pipe cm- 
} loyerl by gas-fltt A when used to convey water, especially when 
exposed alternately to the action of air and water. 

Meteorological Society, December 30, 1876, — Mr. H. S* 
Eaton, M. A., president, in the chair.— Rev. C. C. ChevaUif , 
Tr Gcwd<m, and Rev. T. H. Quekh were elected Fellows of the 
Fiociety. — The following papers were read On observations 
Wiih the psychrometer, by Dr. R. Kubenson (translate from the 
i^wedish, and abridged by Dr. W. Doberck). This paper 0011^ 
tains an account of the instiuctiems issued to the Swedish ob-, 
jserwiin order to obtain trustworthy results from the psyehfo* 
metetf 0r ^ry and wet bulb hygrometer. toiUructtoni, 

&weVer, do wot dififer from those foBowed by Englbh Observers 
at the pjresent time,— Contributions to hj^metty : The wet 
Wb iheS^ibeteiv by William Manioth F.M.S. This paper 
contams ibe results of observations made wirii several wet bulbs 
in different ppsiricpusaikd under difleient conditioiis, which wm 
' .carried bn la 

^kmdd h. Ttm Hied as wet MW and thioe 


as dry bulbs. With three wet bulbs the wdfer receptacles wow 
plam^ different angles; but it was found that the readings 
were ncU; affected by the position of the water mceptaefe. Othen 
were used with different thicknesses of musiia and conductidi 
thmadaj but it was shown that the thermometers with thS 
thinnest muslins always gave the lowest readings. TMe patri 
of dry and wet bulbs were used, one with a closed water reset* 
voir six inches from the dry bulb, the other two having , opeij 
reservoirs whidi were respectively three Inches undone In^ from 
the dry bulbs* It was found that the dry bulbs of the twb Istfea 
read lower than the former in fine dry weather, btit when the 
air was damp and during rain they generally read higher. Th^ 
wet bulbs of the latter read a little higher than the former ; thli 
was mostly the case in damp weather. In conclusion, the authoi 
submitted for adoption certain n^uktions for the management dl 
the dry and wet luilb thcrihometcrs, in order to secure compar* 
able results. — Visibility, by the Hon. Ralph Abercrombyi 
F.M.S. Visibility, or unusual clearness and nearness of distant 
objects, is a very trustworthy prognostic of rain in this and 
many other countries. The usual explanation that much mots* 
turc increases the transparency of the atmosphere is not borne 
out by observation. In this country great nearness occurs on a 
clear, brisk day, when hard masses of cloud shade the glare oi 
the sky from crossing direct light sent from distant objects, and 
make clearness so great as to give the impression of nearnesa 
Tire kind of rain which immediately follows nattness is in short 
sharp showers, but unsettled weather often follows later. Th« 
synoptic conditions of nearness in this country are either straight 
isobars or the edge of anticyclones, neither of which ate asso- 
ciated with settled weather.- -DescritJtion of a metewograpbic 
model, a letter fronr the late Commodore M. F. Maury, 
Hon. Mem. M.S., to Capt. H. Toynbee, F.R. A.S. 

Physical Society, December i6, 1876. — ProC G. C. Foster, 
president, in the chair. — The following candidate was elected 9 
member of the Society Mr. W. Baily, Crpdkefi 

described some of the most recent results he has obtained in his 
experiments on the radiometer, and exhibibed many l^eautifu’ 
forms of the apparatus, most of which have been devised wi‘h 9 
view to decide on the correct theory of the instrument. We shall 
refer to the subject of the paper in an early number.-- -Prof, 
Dewar exhibited a simple electrometer which he has designed, 
founded on the discovery of T^ipman that the capillary constant 
is not really independent of the temperature or condition of th< 
surface.but is a function of the dectromotivc force. If a capil- 
lary tube be immersed in mercury, and dilute sulphuric acid ke 
placed in the tube above the mercury, and a current from $ 
Daniell’s cell be so passed through the liquids that the mcTcnrj 
forms the negative pole, the column will be depressed to ar 
extent dependent on the diameter of the tube. In making ar 
electrometer. Prof. Dewar has increased the sensltlvenejBS by 
cormecting two vessels of mercury by means of a horizontat gla« 
tube filled with the metal, except that it contains a bubbfe ^ 
dilute acid. The tube must have an Internal diameter of tw< 
millimetres, and it is essential that it be perfectly clean, uniforn 
in diameter, and horizontal. The instruments exhibited weiN 
constructed by Messrs. Tislcy ami Spilkr, and Prof. Dewa 
showed that it is possible by means of them 10 measure ap elec 
txomolive force equal to ^ftSoTith of a Danielles cell j. fords 
capable of decomposing water must be measured by causing twi: 
currents to act against each other. The index bubble is brough 
to zero by uniting the mercury cups by a wire, The appanttm 
is very convenient, as it requires no preparation and is exttemelj 
simple in its action. He then showed an instrument arntitgii 
by Mr. Tidey for producing a current by the dropping of i«er0«r 
from a small orifice into dilute sulphuric acid j if the 
containing the mercury and the acid l^e connected byawkc i 
current is found to traverse it. He then exhibited a manotnete 
suitable for faeasuring very slight variations of »nd h 

illustrated the use of It f ‘ " ** . * - .. . 


. ^ . ^ >iaW rikat'-the interiia 
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of a me em of JvMch is about 15 ihdtd 

lon4 bent;~h^hrisontally^m^^^ with great care. I 

thd shorior atm be itonhected #itli a tube on which e biubblohe 
beenblom and tbe diifineter of the bubble be variedi tlji# posl 
lion el ^ extremity of the fdeohol column Will >e fduim i 
vary in 'accordance with the abovt'kw. ^ ' 

Jl$litotriotwgiehl Society, lieoember ^ 

Smith CM.G., vice^terident, in 

Director of the MmmM theHsM 
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were dectod foreign 
^owTbf Ur. W. Deni$dn, Roebadc, c^f 

a s^rarm of whicb hiwl pi^ j?'!u*?®’ 

m auttttian. He believed Ikat they 
r(H^>^asce*ts, an insect which wae enppoyd ^ 

»f Northern Europe.--Mr. W. C, fioyd eKhlUated living larva of 
hmAyce»(msm/Huhhis in their ijmdnlaterd cases, having been 
«are<if«nn the e<^j2a They were of a much larger siae than those 
exhibit^ by hii» At meeting of November, 1873, 
>djg more tUn half in inch long* --Mr, S. Steves (on behalf 
>f Mr Edwin Blichab) exhibited a speamen of Ctrrhmdta xe^ 
var. ufdaohr^ Arndts iuctrtm, var. laens, and what 
ippSUTto be a small variety of Z^mm fiUpendulof with the 
L>upa case^an 4 cocoon. They were all taken by Mr. Birchall in 
The Isle bf Man. -^Mr. Mektola referred to a request made by 
Mir* J!^Uey« of Louis, Missouri, that entomologists should 
ittpp^ly him with cocoons of the parasite Mkrogast^ gl&meratus^ 
fvhioh were inuch wanted in America to destroy the numerous 
broods of ^Fkns which had been imported into that country. 
Mr. M^l^chlan had at a subsequent meeting-stated that M. glome* 
fdit*s was parasitic on P. trassw^ but doubted whether it ever 
attacked P. rap<r ; and Mr. Meldola now exhibited the insects 
he had found parasitic on these two rpecies, that on P. rapa 
being Ptermnalus imhutus (one of the ChalcididtJt\ while on P* 
^am€0 he had observed Microgastet' glonm^atus and a dipterous 
tpecies TacMna augusta. Specimens of all of these were exhi- 
mted.-— Mr. Smith remarkea that he had received a nest of 
0 muf murariaf sent to him from Switzerland, in which he had 
found in one of the cells a yellow larva, which ultimately proved 
to be that of a beetle belonging to the Chridic ( Iriohodes alve* 
Sidney Saunders exhibited a laigc box of insects of 
all orders, which had been collected in Corfu by Mr. WhitSeld. 
—Mr. C. O. Waterhouse remarked on the ** Catalog Coleop- 
teromm ** of Gemminger and v. Harold, the concluding portion 
of which was now published. The total number of generic names 
given is ix,6t8, 01 which 7,364 are adopted genera, and 4,254 
appear as synonyms. The total number of species recorded is 
77,008. Dejean’s first Catalogue, published in 1821, gave 
6,692 speciea, while that of 1837 (the 3td edition) gave 22,399 
species, of which, however, only a portion w'ere then described. 
Taking into consideradoji the number of species described during 
the publication of ihe Munich Caialbgne, the number of described 
$pccics at the present date could not be less than 80,000. Thus, 
amce 1821, the known species of Coleopttra had increased 
twelvefold. — Sir Sidney Saunders exhibited several larvae of 
Melo'tdicin their first stage, received from M. Jules Lichtenstein, 
of Montpellier, including (i) the primary larval form of Skarts 
oolleUs fonad oa Colkks sut-cmoiny /ceding on ivy blossoms; (2) 
the same larval stage of Afylabris melanura obtained from the 
fgg, and fuinished with triple tarsal appendages like other larva 
Ot Meldidic in their primary form ; (3) the exuvia of the primary 
form of Melo^ dcairicosus (from the egg), and also the second 
aUge of the same larva* still bearing legs ; (4) the primary larva 
of Afeloif prcscarahmus (?) differing from the foregoing in the struc- 
ture of the antenna:, taken on an Andrena % (5) the corresponding 
<d Melod autumnalis p)^ also differing as aforesaid, 
^:»l Soolia Mt*. C. O. Waterhouse read descriptions 

m tw^ty new species of Coleoptera from various localities. 

aeoto^ists’ Association, December i,— Mr. William Car- 
titthers, J.H.S., president, in the chair.— On the comparative 


itone. The freshwater limestone was found only in tihe ping of 
the tunnel, standing almost vertically, and having a white 
ctystaUinc character. Below it occurred a bed of ozokerite^ 
three inches thick. The shale near the plug lost its fissile Jatni- 
nated character, assuming a somewhat columnar form. Whilst 
the dolerite on the hill i« visibly crystalline, at the plug it pre^ 
sents a compact aphanttic masa We have here, as elsewhere, 
the association of ozokerite and bitumen with limestone. 


to the early interest evoked by the geological problems 
which a study of Aram’s Seat suggests, proposed to bring for- 
eom local sections beating on the question Of its age, A 
homing with the Burdiehouse limestone quarlfies at 
East CaWer, deals with upwards of 1,700 feet of strata. This 
am M undone much disturbance j the trap-sheets were 
imoum to the creviei^, <i 0 xi 9 eqttent on the subsidence, both in 
^ of shrinkage and in the parallel ones ; nor does 
y r^Sge and contemporaneous emisston of volcanic matter 
temate k^the lower strata. The structure of the Torbane 
proves this. Anoth^ section was described 
at North Queenifenry, through what was originally supposed 
iS a compact moss of intrusive dolerite. During 

igneous rock was touched; ,it was 
the work that the narrow plug 
of the beds cut throiigh is 
U .(Burdiehouse) lime- 


Academy of Sciences, December iS, 1876. - Vice-Admiral 
Baris in the chair. The fallowing papers were read Note on 
the integration of total differential equations, by M, Bertrantl. — 
Theorems concerning couples of segments taken the one on one 
tangent of a curve, and the other on an oblique of another curve, 
and making together a constant length, the curves being of any 
order and class, by M. Chasles. — On the secular displacements 
of the plane of the orbit of the eighth satellite of Saturn (Japhet), 
by M. Tisscrand. If we consider on the sphere great circles 
r^iresentittg the orbit Saturn and his ring, and draw through 
their intersection two great circles suitably chosen, the orbit of 
the satellite will form with these two latter circles a triangle of 
constant surface. — Microscopic study of the volcanic ro^s of 
Nossi-B^ by M. Velain. — Method of methodic compression and 
immobilisation, by M. Chassagny. A solid inexteusible enve- 
lope with a caoutchouc bag under it incloses the region to be 
compressed (r,^. a limb), and the bag is injected with air 
or water. — On a particular class of left unicursal curves 
of the fourth order, by M. Appel, —Manometer for mea- 
suring high pressures, by M. Cailletet (already noticed in 
connection with the Journal dr Physique). — Researches on 
mannite with regard to its optical properties, by MM. Miintz 
and Aubin. Mannite, of whatever origin, presents the same 
optical properties. — ^On the keel of least resistance, by M. 

— ^Various notes on Phylloxera, — Calculation of three 
observations of the new star of Cygnus, by M. Schmidt. 
— Preliminary note on photographs of stellar spectra, by Dr, 
Huggins. He submitted a copy of the photographed spectrum 
of Vega (a I-yrm), in which are seven broad lines, two of 
them coinciding with the two lines of hydrogen in the solar 
spectrum. — Observations on the explanation of the phen''- 
menon of the black drop at the moment of exterior contact 
of Venus and the sun, by M. van de Sande Buckhnyzen, 
—Second note on the theory of the radiometer, by Mr. 
Crookes. — On an arrangement for reproducing Foucault’s ex- 
periment (stoppage of a turning tli«c under the action of an 
electro-magnet), with the aid of the syren, by M. Bourbouzc. 
The copper disc is fixed on the axis of the .s>rcn, and when the 
magnet is made the sound suddenly stops. — Practical method of 
testing an clement of a battery, by M. Leclancbe. Ife states 
some interesting effects of variation of temperature on a D mi .ill 
clement. — Note on the presence of sugar in the leaves of hw*ets, 
by M. Corenwinder.— Note on a rapid means of determinadrm 
of lime in presence of magnesia, and on the application of mag- 
nesia to the defecation of saccharine juices, by MM. BernaftI 
and Klirmann. — On the fall of cold] air which produced the 
disastrous frost in the middle of April, 1876, by M* Barra], This 
he considers strongly in fiivoar of M, Faye’s theory,— Absorp- 
tion, by a meadow, of the fertilising principles contained in a 
liquid charged with manure and employed in watering, by M. 
Leplay. — On the quantity of rain that fell and was collected 
during the heaviest showers, from i860 to 1876, by M. Berigny. 
The average of water which fell in ten to forty- five minutes, in 
the heaviest showers, was 0*51 mm. per minute, which would 
give I *53 cc. for thirty minutes (an exceptional case occurred on . 
August 2, 1866, when a shower furnished, in ten minutes, 
1102 mm. of water, equivalent to I*t6mm. per minute).— Re- 
lations between the optical elements of Arthropoda and those of 
certain worms, by M« Chatin.— On the beds of fossil bones of 
Pargny Filaiii and of Dezanne. — M. Dccharme described an ex- 
periment with coloured rings. Directing a current of vapour of 
bromine, iodine, or sulphydrate of ammonia against a metallic 
plate, he obtains, by chemieal process, coloured rings similar to 
the thermal rings he got with a jet of flame. 

Berlin 

German Chemical So^iiety, November 13, 1376. —A. W« 
Hofmann, preiident, in the chair. — O. Pettersson has determined 
the atomic volumes of isomoiphoos mixturesof sdenates and sul- 
phateiii^ notably of thealutnm^ contamin^ both acids,— A^ 




to ai$^o 4 fttio» d^imntslti^ M<rm tlimnhed a of t& KO, grotiM haytUff been wSiiS«i\y nSl it yfeldedt 

fijmi>le appfttrtu« tip ^otif ^ipc 3 r«sa«e lo woifibt hy tJie cpmbM«- tttsoliptsptwto 

im^of a MUJlpr described siftaipte oppwtaa pdpbt pWiiihed detailed reawircha onTarious broiiiobemoW- 

fpr tbe lectua-tpom to d the density of gases and the phonic Kramer to pisid% ittethylu: atcoM iiatisloemi 

quantity of ii!^ei[ /o^d by the combnstton of hydrqgen. The it , into fonhiate. The impunty iotwid ip the pure alcohol o 
‘ ^ determined the tempemturcs to which solutions wmtsrc^ is diuaethyl-acctaL Conjointiy with Grbtahy he %m 

ofdtffereiit salts are raised by a current of steam. -C. Hensgen found ip impure methylic alcohol: aceton, dimethidaoetalj 
has ti«^e 4 ;the sulphates of potassium, sodium, and lUluum with aUjfJJc atcohoX methyl^etbyl-ketone, higher hetonys and aih 
hymro^JoriC acid gas at high temperatures, transfornibg them which yrith chloride of ?inc yi^ded cymol and xylot*- 
ihtd ohlcnrides; Sulphate of copper absorbs under similar circum- H* Bulk published simple contrivances to replace the ordinal 
ft^nCe* aMCl ; heated in a current of air, this (molecular?) com* suclion^pump and i^parating l[uimel.--*C. liebetmann n^d 0. 
pound yields chlorine and water, and reproduces sulphate of Barg have made resuareW on brariUne, to which they give th^ 
^pper. These e^speriments are interesting with regard to formuk CiaHi^Ofi + HsO ; the formula of haematos^line b^l 
Qeacon s ptoccss.— H. Iob$t has found in coto-bark a new base, Brasiline, when oridiaed, yields the pedouring 

by him para-cotoin.— C. Bdttinger has treated racemic brasileine, CioHjjOb.— -A. Frank gave a Warning against the u« 
CaH^aj with hydrocyanic and hydrochloric acids, trans- of glass for scaled tubes, that y^e^4 more than * per cunt, dj 
hWming it into lactic acid as well as into a new acid of the soluble mariet to water. He also mentioned that wine Imttlei 
formula C-IJ,pOy, or €7114,07.— C. Vogel showed absorption- are now in use that yield ulbali to the wine, thereby ^spoiliUjg 
bamls produced by magnesia and alumina In solutions of pur* their taste. 

purine; by their means traces of these substances can be Vienna 

t r I* Geological Institution, November a6. iSy^.-Thc 

Director, M. F. v. Hauer, referred briefly tp M. F. Fdtterle, 
g w , vice>director of the institution, who died last ^summer ; he then 

W welcomed M. R. Diasche, who has recently return^ from his 

pbenyJsulphatc of potassium, the Philippine Islands, Japan, ahd North America 

OPtattMd by the reaction following papers were read I>r. Stache on ‘ the old etup- 

QHgOK 4- — C,iH,iS 04K 4 K^SO^, tire rocks from the legion of the Order Mountains ; these bear s 

i^otassk pota&sic Potaf^ic PotasHio strong resemblance to modern andcsites, and he showed their dis* 

pbenate. pyrosuiphate. phenylsuJphaie. sulphate. tiibution on a large-scale map. The name of Oitleritcwas proposed 

a well-dclined ciystaUine salt easily decomposed into phenol and for one sort of these rocks, with a dioritic dark-coloured cement, s 
sulphuric acid. Conjointly with E. 1 lerter Mr. Baumann pioved more basic nature, and of an older geological period ; for the newej 
the transformation of phenolcs into phcnobulphatcs by the di|jesi- c>ne, with a light-coloured trachytic and more acidic cement, the 
tion in warm-blooded ani^ls.— A. Atterburg described chlorides name of Guldetitte was adopted. Many specimens which he pre- 
obtained from a and j 9 dinitronaphthalenes, and expounded the seated contain various enclosures of other crystalline rocks. -“'“Dr. 
probable reasons of their isomerism,— W. Thdrnrr re|>oi*tcd E, Majsisovlcs presented the detailed geological map of South, 
on some derivatives of phcnybtoluyl-kctonc.— T. Hunats de- Plastern Tyrol and the province of Belluno. The mapping was 
scribed citrate of methyl CsHJ0H)(C02Clia)3, acetyl- citrate performed in the years 1874-18^76, under tlm direction oi' the re- 
of methyl CjH4(OC^H80)(CO;;Cld9)3, the product of the porter, assisted by ]>r. Hornes and Hr. Dblter, since appointed 
action 01 PClfi on the former, vil, CarliChCOaCHa)^, mono- professors at the University of Graz.-— i>r. Tieae, on the country 
chlcaro^ricarballylate of methyl ; and experiments trying in vain of Krasnowodsk, on the eastern coast ot the Caspian bea, , which 
to produce ethyl-citrate of ethyl— H.Willgerodt stated that a— he had visited on his return from Persia. He stated that the 
dteitrochlorob^ol yields with acetamide (and alcohol) ortho- supposition of a reappearance of the Persian-Armemc saltdyedi 
|>ani-nitraiii]ine (and acetic ether). With urea it ydelds another in these parts, was erroneous. The laige gypsum beds in Kuba* 
dmitraniline.— E. F. Kllson described double nitrites of pkti- dsgh belong to the mesosoic formations, and might be conteto- 

num with K, Na, Li, Kb, Ag, Ca, Sr, Ba, T‘b, MTg, Mn, Co, Ni, poraneous with the Jurassic gypsum-beds of D^hestan. the 

Ye, Zn, Hg, Be, Al, Cr, In, V, Er, Ce, La, and 6i.— C. I.ieber- hills of Krasnowodsk may be regarded at a continuation of the 
matin proved frangulic acid to be identical with emodine Caucasian Mountains, and form the northern part of an auH- 
C>,4Htt04 4 itHjO. The same chemist showed glass ihbes clinal, whose southern part is partly formeil by the Tuvconimk 

profoundly attacked and rendered non-transparent by water Balkan.— Dr. Koch, on the occurrence of ice-dysUls in loose 

200^— A. Michael and Th. Norton, by treating resorcine witbim^ravel which he had observed at the Arlberg,^I>r. 3 :>m.scbc 
terchlotide of Ldme, have obtained teriodo resorcine. .ijtt^entioned a similar occurrence that he had noticed during hts 

Deccmficr 11, 1S76. — A. W. Hofmami, president, in the in high mountaiuous regions of the tropical eohe* 

chair.-— E. Bcrglund, w'ho obtained imido-sulphonatc of am- ‘dia_^ — 

monium, NiKSOcONH^l^, by treating chlorosulphuric acid, — 

^aSeVOH, with ammonia, has found that by IxiiUng the CONT£tNT8 < 

saxne with baryta, it yields the barium salt of amido* lijj|i « ^ %jr ^ 

«Sd/^iKSO,OH.-S. Steto .* J 

tbeifmometcrs* and circular measures of rock crystal— W* 

T^bmet deeeribed sin apparatus for distilling in vacuo, permitting Combined Note-book end lecture Notes kr the tT#« c/ 

tte titume of the receiver without taking apparatos to • • . • . 

piece*.— H. iUiWott ptAlWied interesting tietarfs of a protecting ”U;i, 4 hysiaatthel*TM.ntTirae.-SitG. B-Aiav, 
appatattiB used by him for lecture-purposes. — F. v* LCpel com- jtist tuiwdoh, Chai>fku.» F.S A* . . * . 


poraneous with thejuraasic gypsum-beds of D^hestan. The 
nllls of Krasnowodsk may be regarded at a continuation of the 
Caucasian Mountains, and form the northern part of an anti- 
clinal, whose southern part is partly formeil by the Turcomanic 


Deccmf>cr 11 , 1876 .— A. W. Hofmann, president, in the 
chair.-— E. Bcrglund, who obtained imido-sulphonatc of am- 
monium, NH.(SOs.ONH 4 )„, by treating chlorosulphuric acid, 
QSCVOH, with ammonia, has found that by Ixnling the 
sabe with baryta, it yields the barium salt of amido* 

. sutphonte add, NIJ 2 .SO 2 OH.— S. Stein described jlttvers, 
tbbmometers* and dtcular mwures of rock crystal — W. 
Tlibmct described sin apparatus fordistilling in vacuo, permitting 
the fchange of the receiver without takit^ the apparatus to 
piece».-““H. LaddoJl, published interesting details of a projecting 
appatattiB used by him for lecture-purposes. — F. v* LCpel com- 
municated his observations on spectroscopic reactions of mag- 
iiteStttm aalte. — ^E. Glatsd described titanic sulphates derived from 
. Tl<^ and Ti,» 0 {r. — Erienmeyer has observed that an acid 
phosphate of lime, CaHiiPO^lsfLO, when treated with less 
;; water than is necessary for its solution, Is decompoBcd into in- 
. sdtuble dicklfclum phosphate, CaHPO^ 4 and free phos- 

phoricsacid. Tite same chemist recommends the following easy 
I for preparing cyanides, viz,, to Aisc ferrocyanide of potas- , 

(CyK)» 4 (CyNa),^ 4- 

Tli^ by oxidising normal oxycaprotiic acid, 

Ciilli 40 si bbtidn^^ . «fild.-— E. Fkchet has 




Just bubaidon, Chai>fkli.» F.S A* . . * . - ■ . • 

Dn ‘♦Comatula(AMHfitan) Rosacea, "unUihe family Cfma^iaas/'. , 
— rp. HaRSkaT Ca»i'«nt«r ; Francis f. PAScOn ; i . . 

" ' tt Fhberk*.— W. H. IfocDKwoKtH : . . . . » * ^ 

4* Sidereal Meswngcr.''— 0 «mont> Stonj^: - •. • ‘ , r ' 

Bepresaton of the Baram^ier;^— Jonn 

jk BirdK.— Br, ARTKln»'Siffira»ivAxn ; 

||kf5l H*'Wrxi.KoiiAFw ENoiNaaas . i.* • •''* 

M»ii\ &t.jij.VO*^»i«y*T0i(Y (Jy/M to 'w’ 

s«auM'.ViISw6Ks vox TaAciuNf:^ • ily.Piraf*,W*, IL 


Thu 

CAHwmh \ 
Oua-Aivitpi 


l^s vox TaACiuNf^ 
SiCAU C<n.WMiN 


KViy 'vsrisPe'Btar m'CetUft . '« '4 < *' * * » 

yt^*m Short Pariud 


, Miwic of 'ivi^ ■ 




NAttJRE 


THURSDAY, JANUARY 1877 


(Paris ; 


eERMBNTATION 
Riudis mr la Mihre. Bar M. L. Pasteur. 
GautHer-yillars), 

I N a recent notice af an lirticle on Brewing contributed 
by Mr. Pooler to Stanford's ^‘British Manufacturing In- 
dustries,^ some sitatistics were quoted showing the gigantic 
development which the production of beer has acquired in 
the United Kingdom* The amount of beer manufactured in 
the British Islands, vast though it be, forms yet but a small 
portion of that made throughout the world. Probably no 
industry— saving agriculture — employs so large an amount 
of capital as that of brewing and the various industries 
supported by it. Important though this old and at pre- 
sent vastly extended industry be, it is yet one which, until 
ve recently, scientific methods of investigation had done 
but little to add toour knowledge of the complex phenomena 
underlying the apparently simple art, and therefore even 
less in preventing the serious losses constantly occurring 
even with the most careful manufacturer. 

The valuable contribution to our knowledge of the 
biological aspect of fermentation, which M. Pasteur has 
just given to the world, is a worthy sequel to the classical 
researches described by the illustrious chemist in the 
papers read before the French Academy during the last 
fifteen years, and summarised by him in a popular form 
in his ittudes sur le Vin,” and ** l^tudes sur le Vinaigre,'' 
These important works, containing the results of long 
years of laborious and brilliant research, have done much 
to remove the charge brought against science, and have 
indeed become to the brewer and wine-grower as the 
brightening sky to the mariner groping bis way in fog 
and uncertainty to his haven. The grateful recognition 
of twenty years ihiitful labour is due alike from practical 
and scientific men to the illustrious investigator of the 
Biology of Fermentation, and he certainly will not deem 
it the less hearty and sincere if occasional exception here 
or elsewhere be taken to some of his propositions. 

Before considering Fermentation and the recent views 
promulgated by Pasteur and others regarding the inter- 
ring and complex phenomena grouped under this term, 
it will be uaeftd to discuss the changes produced in the 
malting and mashing processes of the brewer as neces- 
sary precursors to the greater change produced in Fer- 
mentation properly so-called. Let us, then, examine the 
change brought about by the action of water and heat on 
the grain of any of our common cereals— barley, for 
examjjle 5 if this be ground and digested for a few hours 
at a teinperature of 60*' C with five or six times its weight of 
vmter, it will be found that the whole, or nearly the whole 
— this d^ending upon the comparative activity of the 
s^uminous matters present— of the insoluble starch will 
be ehangpd into products soluble in water. By the agency 
w the^buminotts ferments or alterative agents water will 
he^amiin^sted and dextrine and Glucose and products of 
pstermediate between these will be ob- 


^ is general, ai^ applies not only to the 

cereals, Wt aliK» to o&er stored-up 
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amylaceous vegetable products. While, however, the 
agency of heat and moisture suffice to bring about this 
remarkable change, it yet requires too much time, and the 
products formed are not well adapted to the brewer's 
wants. Various albuiUenoid bodies, such as the ptyalin 
in the saliva, and those In the secretions from the pan- 
creas and intestinal canal in the animal economy in- 
tensify the action of the soluble albumenoids in ordinal^ 
bread-stuffs, and hence produce a greater hydration, and 
therefore solution, in a given time. Now the object of 
malting is to convert some of the inert albumenoids into 
these more active agents of change, and thus the maltster 
avails himself of a property existing throughout all vege- 
table tissues, whereby previously stored-up insoluble 
amylaceous matter is converted, through the jdnt agency 
of moisture, heat, and albumenoid ferments, into soluble 
sugars, and used along with soluble albumenoid matters 
for the production of new tissues. 

To produce an increase in the albumenoid ferments in 
barley— the grain chiefly employed in England— the^ 
maltster first steeps the grain in water for a period varying 
from fifty to seventy hours according as the skin is thin 
or thick, that is, more or less pervious to water. So soon 
as the desired amount of water has been absorbed, it is 
removed from the cistern and spread out on the floor of 
I the malt-house, the temperature best suited for the pro- 
duction of sound malt being about 15** C. The germina- 
tion of the grain commences and is allowed to proceed, 
with occasional turnings, until the plumule of the young 
growing plant has advanced far enough up the back of 
the grain to satisfy the objects which the brewer may 
have in view. Thus, if a full and somewhat dextrinous 
ale be required, the plumule is barely allowed to grow to 
the bend, or brid^e^ of the grain, whereas, if a dry alcoholic 
ale be required, the growth is allowed to proceed further. 
According to the growth of the plumule, so does the pro- 
duction of active ferment vary. This point being obtained, 
the malt is placed on the floor of a kiln, whereby further 
growth is stopped. Without dwellii^ with too much de- 
tail on this malting, or germinating, process, it will be 
useful to consider here some of the changes produced. In 
the first place, by the absorption of water the grain swells 
and the albumenoid ferments previously existing in the 
grain are made soluble, and these, by the aid of moisture 
and heat, begin to act on the starch. Meanwhile, a por- 
tion of the insoluble albuminous bodies are rendered 
soluble, and aid in this ^conversion of starch, and at the 
same time, in conjunction with the transformation pro- 
ducts of starch, serve to build up the cell structures of the 
growing plumule and rootlets. Throughout the germinat- 
ing process carbonic acid and heat are evolved precisely as 
in the subsequent process of the conversion of sugar into 
alcohol. The analogy does not, however, rest here, 
because alcohol is also produced in small quantities. If 
the growing grain be shut in an air-tight vessel, it will be 
found that as the growth of the young plant is stopped, 
the amount of alcohol becomes largely increased, attended 
at the same time by the production of a large quantity of 
gas, the chief constituent being carbonic acid. This pro- 
duction of alcohol by vegetable cells has already beeit 
noticed in the case of fruits by Lcchartier and aJsp by 
jPasteuTi; The enormous volume of carbonic nci 4 

without the intervention of oxygen is n feet 




mrum: 




ol ^pcat iaWest to wliich we refer when con- 

el 4 ^ 0 £r the mioh «if )m$t %«r. 

In tUs ferml^ pmoeee #e hove an example of the 
ymy ih which inscrfhUe mittter stored u|^ i^frhethcr in the 
seed or In the of k plant, becomes digested and 

used fer the ^oduetion of feesh tissues. This property 
is notlimlted to vegeieble organisms ; in animals, also, we 
find sto«wd*> 4 ]|p iim fatty or amylaceous, acted upon by 
albUmpenOld; lermetits, and being thus rendered soluble, 
beccMpnO ataib of fresh structures, 

dir fiWtbe production of heat by their oxidation in the 
■ SjMUem* It would lead us too far to discuss here the 
manner and the agents by which albuminous foodj such 
as lieSh meat, cheese, &c., are made soluble in the human 
economy. Suffice it here to state that the means by which 
nature produces the desired end of solution in animal and 
vegetable alike, are moisture, heat, and albumenoid fer- 
ments. 

The following analyses by Oudemans show the changes 
produced in the malting process and in the subsequent 
•frying on the kiln 



Barley. 

i 

j 

Malt. 


] 

Air dried, j 

i Air dried. 

1 

[Kiln dried 

(pal*)- 

Kiln dried 
{ (amber). 

Tbitefaction products 

1 

0*0 

i 

i 0*0 

7*8 

! ■■ ' ■ ' 

; 14*0 

Ba:trii« 

5*6 1 

8*0 ^ 

6-6 1 

10*2 

Sauth 

67*0 ^ 

58-t 

58*6 i 

47-6 

'Sam 

Ceflttloae 

0*0 i 

0*5 

14*4 

0*7 

10*8 

0*9 

"'5 

Albumlnons Substances , 

12*1 , 

13*6 

10*4 

10*5 

Ftfty „ ... 

2*6 

2*2 

2*4 

2*6 

Ash, ebc. 

31 : 

3*2 

2*7 1 

2*7 

Total 

lOO'O 

100*0 

100*0 1 

100*0 


These analyses, though made some years since, and 
di;|[fering in some points from our existing knowledge, are 
yet sttffident for our present purpose. We see than the 
air-dried malt, when compared with the barley froin which 
it was made, is poorer in starch, and richer in woody 
fitoe, 

^aiB, as t^ards the changes in the albuminous bqdiesi 
sdll quoting Qudemans, we find— 


.a,;,... - 

Barley, i 

Malt. 

Chten, mfkMe in kicahol * 

AUntmiiioiis suhstanoes obagufehle by heat 
^ „ m not cosgwlable ... 

InSmuble albumen ... 

1 

0*34 

0*45 

2*0$ 

6*23 

Totol 

9‘70 

9*«o 


^ h!dtice that there bhs been a lost of some of the albii- 
mittars In the getminating process but at 
tijelie hh Increase In the soluble or active agents of 
the . malting process is foHowed. 
Xet ml niow the changes which the malt undet* 

gM wM la the l^ewo^s mash tan and submitted 
' .fihd wiljtr^ in, EagSUnd aihotfel 


made, it may be taken, however, as being about twice tha 
wdght of the malt, and ^e temperature of the mixture of 
malt ahd water varies from 63^ C. to 67^ C In the course 
of halfw^hour the insoluble starch is converted inm 
imluble sugars and dextrine, The Infusion thus obtain^ 
is, however, too dextrinous in character for the production 
of dry alcoholic ales, but as the process continues, mqfe 
and more water is assimilated, afid finally an infosion is 
obtained rich in alcohol-yielding sugars. 

Many theoretical explanations have been given, ahd 
will doubtless yet be given, as to the action and the 
products formed. We are indebted to the admirable 
and suggestive researches of O^SuUivan for the first clear 
exposition of what takes place, or rather of one of the 
changes which occur. He formulates the reaction thus i— 


^lal'lao^ifi H*0 


l>cxtrme 


4 * 




and he states that this is the final action of soluble fer- 
ments on starch. This equation, however, expresses only 
what takes place when a small quantity of malt acts on 
starch paste at a temperature of only 40^ C. to 45® C : 
We must rather assume the probability of several changes,' 
of which that fonnulated by O^Sullivan is one. Thus if 
the amount of starch be large in comparison to the active 
albumenoid ferments, and if the water and time of in- 
fusion be lessened, we obtain a solution having a reducing^ 
power on Fehlihg^s liquid equal to 33 percent of gluco$e*j 
On the other hand, if the conditions be reversed, that is3 
if we increase the time, the amount of ferment, and the| 
water, we Obtain an infusion having a reducing p6wei| 
equal to 66 per cent of glucose. | 

Here, however, the action ceases, and the so-callcdi 
diastase of malt is unable to carry on the hydratiorl 
beyond the point last-mentioned, where we obtain a soIu<^ 
tion which reduces Fehling^s liquid to the extent of two-| 
thirds of die redaction obtained when the starch is full>| 
liydrated by weak mineral acids. | 

Formulating the reactions according to the FehUng I 
reducing products obtained we should have — 

( .r!". 

this product having a 3333 per cant, reducing action; 
On die other hand, whom we continue the action of 
diastase for a longer period and with more water, we: 
have— 

( CiiHjoOk) f 

this product having a 66*66 pet cent reducing power^ 
and being apparently the final action of diastase on[^ 
starch. When the hydration of the starch is effected by 
diliite add we obtain— 

^ *** 1 

that il, JiestrOse having the full reducing action. 
C^*Sdl9van’$ dextrine-malbse xtaodou might simi!^ 

m ‘ Wteg ;a per ctot 
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If this be a correct «3fei>?<ssdott it Mows that 
these are two other possible oeses where etie And three 
iiiolecttles of water are assimilated Cane-sugar and 
lactose are isomeric with Q^Stdlivan^s maltose, and are 
all dextro-rotatory* These three sugars of the formula 
ate aU tether hydrited by the action of 
diastase j yeast water, and dilute acids. 

though ignorant of the molecular weights of starch we 
may yet safely assume in the expression (CQHjoOr,)„ that 
; the v^c of n must be large, and that a molecule of such 
' complexity will yield in addition to dextrine several 
sugars isomeric with sucrose and with dextrose, and it 
: may be others of greater hydration. In the brewer’s 
mash tun the hydration products vary according to the 
. malt employed and the extent to which the malting pro- 
cess is pushed before the kiln drying action, the more of 
the active ferment fonned the greater the hydration in a 
given time. The amount of water is an important factor 
in the hydration process ; the greater this is within certain 
limits the greater the hydration ; and lastly, the products 
vary with the amount of time given to the mashing or 
hydration fermentation. 

Thus we may briefly sum up the changes produced by 
the statement that the infusion products of starch will be 
more dtxtrinous, least altered according as we lessen 
the time, the amount of water, and the growth of the 
plumules in the malting process ; and on the other hand 
the infusion products will be richer in Glucose (dextrose), 
and therefore attenuate lower in the subsequent fermenta- 
tion process, according as we increase the amount of 
water, the time of infusion, and the growth of the plumule. 

: Tlie variations in these directions introduced in the 
, mashing process in English breweries are within a narrow 
range, and the products formed have a reducing action on 
Fehling’s liquid, varying from 50 per cent to 55 per cent, 
of the total hydration possible by the aid of mineral 
adds. 

The use of unmalted grain is prohibited in England, 
whereas cane-sugar and Glucose (made by the action of 
dilute acid on grain) ate allowed. The variations in the 
direction of dextrine-increase were until recently very 
limited, but on the other hand those in the direction of 
alcohol-yielding sugars are without limit. 

Messrs. O^SuUlvan and Valentin, in a communication 
to the Society of Arts (March 17, 1876), have recently 
shown how the action of dilute sulphuric acid may be So 
regulated as to obtain O’Sullivan’s dextrine-maltose reac- 
tion already described. 

The hydrarion by the agency of very dilute sulphuric 
add is carried on until the liquid has a rotatory power of 
4 - 17 1^ indicating two parts of maltose (rotatory power 
+ 150®) and one paot of dextrine (rotatory power accord- 
^ mg to O’Sttllivan + 213®), 

So soon as the pdariscope indicates O^Sullivan’s reaction 
to complrtfe, the further hydration is stopped by the 
addition pf chalk* S9>ould the mixture of dextrine and 
mkhose thus made prove to yield a stable and good- 
kej^pinf becTi tey wih have c greatly to coun- 

tendency of recent legislation by which j 
aJcoholic hiut been mattufactuted., ^ i 
of staith by;j 


albu<hcnoid alterative ferments in the breworis mash-tun* 
we have now to consider the breaking up Of the sititl 
complex saccharine products of the reaction iatO bodies 
of simpler structure, such as alcohol and carbonic acid, 
which result from the fermentation process properly So 
called. Though it is with alcoholic iermentation, with its 
characteristic boiling or disengagement of carbonic add 
gas, that we have chiefly to do, at the same time btte 
products of the decomposition of saccharine bodies, such ' 
as acetic, lactic, and butyric acids, must necessarily he 
considered before wx can obtain a correct insight into the 
phenomena which present themselves in the manufacture 
of beer* 

Let us then follow the products formed by the hydra- 
tion of starch already studied. 

The wort^ as the brewer terms the liquid containing 
the infusion products of the mash tun, is drawn off from 
the insoluble matters of the malt, and is then boiled in 
another vessel along with hops ; the amount of this valu- 
able agent of preservation employed depending upon the 
strength of the wort, the nature of the product desired, 
and the length of time it has to be kept before being 
consumed. 

By mere boiling, some of the albuminous bodies are 
rendered insoluble, a further portion is precipitated by 
the tannin of the hops, and the resulting liquid, being 
thus deprived of some of the albuminous food materials, 
is found to be less liable to subsequent destructive 
changes. The hops at the same time yield a pleasant 
bitter principle, and essential oils which play no slight 
I part in the preservation of the manufactured beer. Now, 

I unlike the juice of the grape, the infusion of malt is so 
I rich in albuminous matters, that every expedient is 
I adopted to diminish these aids to destruction ; hence the 
process of boiling, the use of tannin, and the employment 
in the infusion process of hard water containing salts of 
lime. To its water Burton chiefly owes its reputation Cor 
good ale. The boiled wort, when cooled, is placed in 
fermenting vessels, and yeast is added. This addition of 
yeast is almost universal ; at the same time it must be 
noted that in the production of Fara and Lamhick the 
Belgian brewer adds no ferment ; a similar practice was 
at one time rather common in England, and is even now 
occasionally to be found in Wiltshire. In thus adding no 
ferment, the brewer follows the invariable practice of the 
wine-maker, who leaves the must or pressed juice to 
spontaneous fermentation j tlie wine-grower may reason- 
ably reckon upon a definite decomposition of his must, 
but the brewer who follows this method can foretell but 
little of the result. We shall prcsentjjr see why the irinU' 
grower’s must and the brewer’s wort comport themselves 
so differently under apparently the same condirionSf The 
spontaneous fermentation of malt wort, even now so little 
practised, is doomed to be altogether discontinued within 
but A few years. 

The English brewer, having cooled his wort to a tem- 
perature varying from 14® C. to iS*’ C., and having added 
yeast, the fermentation comm^ces, the heat, unless 
checked, rapidly rises, and the yeast greatly increases in 
quantity, the larger portion of which rises . to the surface 
of the liquid^ Hence this is termed Ujfi of surface 
meitterion, in order to disdnguish it from the Mvallim 
process, in which the yeast sinks to the bottom jff w 
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The tempeiuti^ of thd pmxmi Mii>m fermenta* 
tioh varies from S’^'S C to 7® C., a temperature that can 
only he maintained by cjmp^oyment of large quantities 
'^ofice. 

The iind yeasts are probably distinct species, 
Pasteur, hb^srever, seems to be in error in stating 
(p* 190) that the bottom yeast may be distinguished by 
teixig leiss s^ieriGal than top yeast. It is true that in 
l;bndon and Edinburgh yeast the cells will be found 
usdatty round ; hard water, however, such as that at 
Burton, or artificialiy made so, yields yeast in which the 
oellsare distinctly ovoid in appearance, resembling very 
closely Bavarian bottom yeast M. Pasteur further states 
^pp. 188 and 192) that the bottom yeast yields a beer of 
flavour, and hence argues the replacement of ales 
produced by top fermentation by those made on the 
Bavarian system. Here surely he must be thinking 
radrer of the inferior products of the surface fermentation 
in France aiuj^ Germany than of those of England and 
Scotland, His assertions (pp. 12-17) that by bottom fcr- 
mmtation store bem can be produced, whereas those 
produced by top fermentation must be consumed at once 
and cannot be transported are certainly strange to an 
Englishman. 

So far from these unfavourable comparisons being true 
In all cases, the exact opposite is generally the case. 
BjUvarian and other bottom fermentation beers are in fact 
those which can neither be preserved nor transported 
without the liberal employment of ice ; even that sent 
from Vienna to London must be kept cold artificially 
in order to avoid rapid destruction. As regards flavour, 
there are many who think a glass of Burton pale ale or of 
good old college rent ale to be superior to any Bavarian 
beer. The chief cause of the decline in the production 
of top fermentation beers on the Continent has been the 
want of attention in the fermentation process, whereas 
the English brewer, especially the brewer of high-class 
ales, has been unremitting in his attention to the tempe. 
rature in fermentation and to the perfect cleansing of the 
ale. Now where such attention is given it is not difficult 
to obtain ales which will keep a few years. While object- 
kg to our English produce being so hastily depreciated 
by M- Pasteur, our brewers will be the first to avail them- 
adves of his biological researches in order to render their 
; jprodttcc more stable and better flavoured, without having 
vjpetoufse to the general adoption of the vastly more costly 
%stem of bottom fermentation. 

of the respective value 
and future development of the two systems of fermenta- 
tion, and assume tl^t by either the one process or the 
0th^ we have obtained out glass of beer. The question 
now naturally presmits itself to us, as to others before us, 
to what is fermentation due ? Pasteur’s answer to this ! 
I^iopose to discuss next week 

Charles Gkaham 


V 0(/J^ BOOK SHELF 

VerUhraits 0/ the Northern l/mted States. 
S.^ordan*M.p, (Chicago: Jansen, McCltug, 

THis uaaid^ w short diagnostic account of 

the whole m Ihs vptebrated animals Of the Northern 
Vxklted ,an4'.hi«.heed writtcni 'as thM ''kidhor teUs 


us, to give collectors and students are hot specialists 
a renter means of identifying the famlUes, genera^ and 
Species described. The mammals as well as the Mrds of 
North toerica have been so aUy and elaborately treated 
of by Prof. Baird, Dr. Coues, and others, (hat those who 
are studying these branches of zoology will not find this 
smaller volume of special service, nevertheless we are not 
acquainted with any work having a range of treatment 
which includes the rcptiliuj amphibia, and fishes with the 
two other classes. The sub-kingdom, as well as each 
class and order, are concisely defined, and the . most 
modem arrangement is adopted, based upon the best 
authorities, the relative importance of the characterising 
features being clearly brought forward. The system of 
employing artificial keys so useful in botanical det^mina- 
tions, and so successfully employed by Dr. Coues in orni- 
thology, is employed throughout the book, and will, no 
doubt, be found to work well. A glossary of the principal 
technical terms used in the body of the book is also 
appended* As an example of the manner in which the 
different species are described, we will take that of one ot 
the species of Fly-catchers : Enipidotiax acadicus (Om.), 
Baird. Smax.l Grlkn-ckested Fly^'ATCHEK.— Clear 
olive-green : wing bands buffy ; whitish becoming yel- 
lowish below ; yellowish ring about eyes ; bill pale below ; 
primaries nearly an inch longer than secondaries ; second, 
third, and fourth primaries nearly equal, and much longer 
than first and fifth ; first much longer than sixth ; L. 6 ; 
W. 3; T. 2f;Ts. ii; Tcl. i ; E.U.S. frequent.” To 
naturalists on this side the Atlantic the work will be 
found a valuable one of reference on account of its inclu- 
siveness, and a glance through it makes us feel how useful 
a similar one on the British vertebrate fauna would prove 
to students and collectors. 


The Emii^ant ami Sportsman in Canada. ByJoImJ. 

Rowan. (London : Stanford, 1876,) 

This isTfc'*^«M>ital book in many respects, Mr. Rowan 
is himself Canadian settler and knows the 

country well inWarious aspects. He tells the plain 
truth as to the Suitability of Canada as a field for 
emigration, and th\ intending emigrant could not get a 
better guide as to tV. resources of the country, and the 
kind of settlers for Which it is ^apted. Mr. Rowan is a 
keen sportsman and. hip knowledge of zoology. 

His descriptions of huPBng life in Caiiada are thoroughly 
interesting and abound fresh information on the 
many animals which af® he found there. Mr* 

KowLi is a good obscrv«^r> *hc information 

which he gives regarding Ihe animals with whose habits 
he is familiar may be ndj^ even to natur^ists* ^ He 
describes, at considerable le^h, especially, the of 

the beaver as observed byS^s^^^j ^d adduces sOi^ 
facts to show that previous P^P'dhr statements wtm 
regard to this animal musyj|p 5^ extent moaitMm. 
The volume will be foudB 

emigrant, the sportsmajPSa the naturalist, but to ^ 
who love good huntiu^pS trapping stories weU told* Its 
principal defect is th^swit of an mdex. 


LETTERS . THE EDITOR 

{The Editer dm mt hold ^msdf responsihU for 

hy his correspndmts. Miher tan ^ und^hs to 
or to torrespodd wUh theW^^^ mmusenfis* 

No no^e is taken of ' 

On a Mode of Investigating BtornSNl^ 

1 SCAK.CXLT know anything more 
widi the investigation of cyclones and of our 
theoretical invest^tions of Reye, Mohvi and ^ 

practical Onds, of Mf. Clement, Ley. ' 'l-ey a 

S iira/.of the Scofilsh 'Meteorologibal 'Society, W* 
'«a|Mj^ll3ir'ettra^ed my attentkk'''' We-‘lw«f4‘'k 
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crat«fRy I nii^Ki call 1^*% <>f barometric 
and their ateepnm ia . , 

ioliowini* note hii ^me c<>oncctw»t^,;^it;h thl$ inquiry, and 
I bag you. if you think it suitable, to give it a place m your 

f 1S74 X proposed to lay, a» wall aa it can be done, a plane 
: or.pkne^ ha^hg shch a al^te aa would 

i height at some two distant places, and to i^dlcal . (m geodetic 
' AeMand ttrike, or tie toclinancW on the horitonand the 
: aelinnith ol the projection <rf the pwp^dicul^ on sech a plane, 

: ahd J *tm wcoimimd It. In the Netherlands, where my area is 
•mall (see Jour. Scot. Met, Soc., iv. 25) it u always easy to and 
1 such ft of oontse i» perpendicttlar. Now 1 have in- 

I whether the prcgection w that perpendicular moved round 

me horkon gencially in a direct way (with the sun) in the same 
! n^uiner as 1^ pove has found that the direction of the wind 
do^ abd which I demonstrated in ^nn.,, Ixviii. 417, 553, 

}, to be the case thirteen times per annum in our latitude. 

5 On examination 1 find that in 1874 and 1875 the projection 
has gone round the horizon in a direct way ten times more than 
'/the^positb way ; further, that it often goes back when the direc- 
of the prelection lies to the south-east, but that when it has 
vejfewsd to be to the norUi west it veers forward surely and quickly 
enough in a direct why to the east, which is in accordance with 
. the fact that v^hen we have a depression over Ireljind or sScot- 
iand it then moves in the direction of Norway and Finland. I 
don’t think it superfluous to call the attention of others to this 
;::resear<i, and I propose to calculate the results for other years 
:in this respect, which is easily done by means of the Nether- 
' lands* Annumm^ and thus find thrice a day the direction and 
size of the steepest gradient. 

Utrecht, Pecember 23, 1876 Bvys Uallch' 


see contains An admission all but fatal to the cause it advocates. 
When Mr* Duncan says, ** How energy is related to huatter is 
no less mysterious than how subjectivity may be a property of 
matter,” he admits that we cannot understand cither, while he 
believes the fust because it is a fact. But why should we believe 
the last? Because we cannot understand it, and because it is 
not a fact ? Will he admit that we have advanced any proof .of 
an oyster being an astronomer, when we have afTirmcd that this 
would be no more mysterious than the relation of energy, to 
platter? Vet his three remaining arguments go on this ground i 
they assume that the pobability of subjectivity being a property 
of matter equals the tact of energy being related to matter. 
Kugby J. U. Ti'i>pe» 

Solar Physics at the Present Time 

At the conclusion of his letter of the ist inst. (Nature, vo1» 
XV, p. 196), SirG. B. Airy alludes to a paper of mine as being 
cited by me (m my last letter to Nature) as being ** in the 
‘ i'hilo^ophical Transactions.* ” 

The paper referred to ou^/ity with little doubt, to have ap* 
jieared there, but it did not, and I was most careful to avoid 
implying that it had ; my words being with regard to it (See 
your pages 157 and 158) : — 

1st, “ which 1 had ihc honour of communicating to the Roydl 
Society of London six years ago ; *’ and 

2nd, “that paper of six yearn ago, and still Iti the hAnds df 
the Royal Society ;** 

nor is there any mention of the “ Philosophical Transactions'* 
throughout. PjAZZl SmytH, 

Edinburgli, January 5 Astronomer Royal for Scotland 

Towering of Birds 


Mind and Matter 

The problem, ** How cmisciousne-ss stands related to the 
material organism,*’ has been attempted to be solved liy Mr. 
Duncan, under the head of “Mind and Mailer” (Nature, 
vob XV., p* 78). Now that a more exact scientific examiaaiion 
has reconciled so many differences on this question, a return to 
the old 4 jfiri&ri method of mere logic is still perfectly legitimate, 
provided the logic is sound. 

Admitting that consciousness is rd&ied to matter, and w'itliout 
contending, for the present, that it may not be a statt: of matter 
, (tmder certain restrictions oi the term), I will (jonient myself with 
pointing out what seem to be fallacies in this *' solution. ” “It is 
; as easy,” says Mr. Duncan, **to predicate subjectivity (suscep* 
tibility to consciousness) of one entity called matter as of an- 
vother entity called soul or spirit. It is no more difficult to con- 
I ceive of matter being subjective than of spirit being subjective,” 
us see if this is or is not petitio principii. It was the 
'^difficulty, real or apparent, of ascribing ceruin attributes (men- 
; tal) to matter, that demanded the supposition of some support 
other than material. So that when we say that spirit is alone 
susceptible to coixsciousness, we merely express that matter is 
not thus susceptible. Therefore, to affirm tliat the one may be 
as susceptible to consciousness as the other is to assume, in 
/iMer, that matter may be susceptible to consciousness, the 
vtty probability which has to be established. 

Jfe. Dtmcan next asserts that “ How energy is related to mat- 
Vii^ in all its is no leas mysterious than how subjectivity 
shay be a pi^perty of matter.** Now every opponent ot mau- 
admits that how energy k relatsd to matter is a mystery, 
.and avoirs that he cannot conceive of consciousness as a property 
, M mittw j but the difficulty of understanding the even if 
jwi grant it e<|«iiai id both ckses, cannot establish any parity of 
•ptohabdlty aA to the for while we know as a fact that 
to matter, We do not know a« a fact that sub* 
yl^tivity fAusoeprihiitty to consdousi^^ k % property of matter, 
A«d ev^ If we put the a^ument more exactly, and affirm that 
, yvejmaw that subjectivity, Ske en^igy, is rdat^ to matter, still 
p^nt ts gained, seeing that while we know alt matter 
: energy, H is only 4 certain fOim of matter (the 

; rWWJ to be relaNstt to subjectivity ; for if we 

6f a dog, we cmnot irrtJto it till he tell ws. 

K iiext|>fielridh, “ l^oergy way be dividtd. Why not sub* 
wfAld semh to deifiand nothing less than absolute 
toe<S;'j^yeetiidifcy,. ot' Estate of 'the Ego, appears ihdlvi*' 
its essential unity. Yet no support is advanced 
have seenfe a mm 

ibh- wwe of watethdhm»,''iwd whi^' we chal] 


SniI’e frequently tower— -also pigeons. I Saw a mallard that 
flew nearly half a mile, towered, and, fell dead. Teal also 
tower, but their towering is diflerent to the ordinary, as they arc 
as often alive as dead when they fall. I have also remarked 
this in widgeons', and once iu a partridge. Xu the latter case birds 
fell right and left, the second a towerer. It was in heavy turnips 
that had been planted when mangel had misled. The towerer 
fell on an isolaied mangel ; when picked up, he was at lea^-t ten 
yards from the iiiangel and still alive. Some years ago there 
was a discussion on this subject in Land and Heater or the Field, 
and I think it was shown it w'as due to pulmonary hsemorrliage. 
At lea.st I w’a$ quite aware of the cause, and that head or spine 
injuries had nothing to do wdth it. 

Ovoca, Ireland G. tt, KlHAHAN 

Rooks Building at Christmas 

On Christmas morning 1 saw a few rooks engaged in bui}dm|^ 
in a clump of elms near my house. Four nests are now in pro* 
gress, though the gale of December 30 made the rooks desist 
from their work. Daring the ten years (about) that I have 
watched their proceedings, I think I have never seen these birds 
bi^gin building till February, 

I may add that our w^cll-watcred lands and woods are feeing 
visited with wild duck, teal, peewits, aqd gulls In grem 
numbers. C. M. lNOLE»y 

Valentines, Ilford, Essex 

Ate We Drying tip f 

The above question has been aiked in the dblumhs of Nature. 
As a small contribution towards an answer, it may be stated tha^ 
at this place the tw^o last years, 1875 ^^7^; kave been the 

two wettest in a series of twenty-four years. 

In 1875, the rainfall was 44*05 inches* 

In 187S „ „ 42*42 

The average of twenty-four years has been 33*1! inches. 

Clifton, January 7 George F. Bukuee 

Radiant Rointi of Shooting Stnrf 

Xn December, from ofeserv^ktioni of 163 shooting stars seen id 
2oJ hours* watching, chicly in the evenings, I ^ply confirmed 
several Of the posujons of mdknt points as given in my notq 
(Nature, ypl. xv*, p, 158), and observed that swral of the 
shOwOm there mentioned were actively continued. The^^n^esi^ 
ns i giirn'thfem* 'df two of' th^ requi^, revi^n, ss - thO, , 

tlohai rnefibrs sfcn in December indicate the laomnts wim 


i^reater praciftiQn than few' l |fe 4 itt Kovembier* The 
:'m^ faiSliant in 'It A.' 148^, Becl. R, 

that at V Leoitii, as oeiwr < 3 fttfear K. A, 165*', Bed. 6*^ S. The 
‘meteors from these iiew »V^W am Very rapid and white, usn- 
a% leavim? bi(%ht stmalts fer a nr S secs, hi their path, 

Ashley Bown; Brla^r January a W, F. Dunking 

AlEXAmER BAIN 


|T ia witli mtic^ itgfet that announce the death of 
A Alexaiwier Baim which took place at Glasgow 
on laxhiaty a. To many of our readers his natoe is per- 
haps unknown, and yet the inventions of Mr, Bain, made 
V^en telegraphy was in its infancy, were of the very 
Jbighest imimrlance. They were perhaps made too soon. 
Mr. Bain himself never reaped the benefit of them, and 
Would have died in great poverty had it not been for a 
pension of SoL a year obtained for him from Mr, Glad< 
stone chtedy through the exertions of Mr, C W, Siemens, 
Sir William Thomson, and the Society of Telegraph 
Engineers. 

One of tlie most important services of Mr. Bain to 
lelegraphv was the reinvention of the method of making 
use of bodies of natural waters'^ “to complete the 
electric circuit by laying a single insulated wire be* 
tweOti tbe given stations, having at each end a metallic 
brush immersed in the water.*' In 1838 Steinheil dis- 
covered the use of the earth for completing a circuit 
instead of a return wire, but does not appear to have 
taken steps to bring his discovery into notice, or to re- 
move the prejudices with which a discovery so startling 
would naturally be met Mr. Bain seems to have esta- 
blished the principle for himself, and he published it 
in a patent of 1841, by Wright and Bain, for “ Improve- 
ments in applying elcctriaty to control railway engines 
and carriages, to mark time, to give signals, and to print 
intelligence! at different places.” It is impossible to say 
bow large a part of the completeness of our present tele- 
graphic system, particularly ot our submarine telegraphic 
system, is due to this great discovery of Steinheil and 
Bain. 

An early in vention by Mr. Bain, was that of the electro- 
chemical telegraph. This was patented in 1846. Paper 
chemically prepared is drawn under a metallic style which 
rubs upon it As long as there is no current passing in the 
line the paper comes away from the style unmarked, but 
each signal sent through the line passes by the style to 
the prepared paper and leaves a mark. Combinations 
of dots and dashes, as in the Morse system, formed Mr. 
Bain's alphabet, 

. At first the signals were sent by hand by a simple con- 
tact key, but Mr. Bain soon found his system capable of 
vec^vibl^ signals at far higher speed than that of the 
. fastest hand sending. He was thus led to the invention 

automatic methods of transmitting signals of which one 
.is the basis of the most important method at present in 
: A slip of paper is perforated with holes arranged in 
groups, forming the letters required in accordance with 
the code of sigoalg. This slip is passed between a me^hc 
volier and a contact point As long as the contact point is 
. separated from the roller by the paper slip, no 

in the line. But when one of the perforated boles 
. comes under the contact point, the point falls in and 
; makes contact with the metallic roller. The circuit is 
jiius closed^ and a signal is sent. 

, This apparatus was tried before Committees of the lO- 
, stitme and oI the Legislative Assembly at Paris# Through 
a Baris and Lille, a message cf aSa words 

The time taken was hfty*two second^ I T he 




^ inito of Wheatitonet does not commcmiy 
reachaod hmfrmSk Willim 

TbomsimM In ^ 


graph delivering i,oS7 words in 57 seconds 
the etectfbvdbemical method •of Batn:*' That Mr^ Bainfs ! 
method was not ^ceived in England cannot but hO 
garded as a great misfortune. ^ 

These were, perhaps, Mr. Bain's principal inventions, -j 
but there are others of such imporiuttce that they j 
deserve notice. Several of his patents relate to the 
keeping of time by clocks controlled or driven electriwly i 
bv a standard clock Jones' system, now so lately used in; 
England, is based upon the system of Bain. He mvented thcj 
earth battery in 1843, or rather reinvented it, as Gauss and^ 
Steinheil had previously obtained a current, after the dis-| 
covery by Steinheil of using the earth for a return v^ire J 
making one of the earth plates of sine and the other of 
copper. In 1844 he patented ingenious apparatus for 
registering the progress of ships and for taking soundings* 
Vanes caused to rotate by the motion of the “log” or 
“ sounding fly,'' through the water were employed, and an 
electrical method of observing the result on board iwas 
employed. The same patent describes apparatus fori 
giving warning when the temperature of the hold of a 
ship rises above a certain point. An electric circuit was 
employed, which was closed by the eacpaiision by heat of 
mercury contained in a tube. The current passing in the 
circuit traversed coils which formed an electrd-magoet 
A pointer or alarm connected with the magnet gave the 
required warning. This method is now very commonly 
employed for fire alarms j and modifications of it have 
been proposed for giving warning of overheating in the 
bearings of machinery. 

He nad also an electric method of playing a keyed 
instniment at a distance on more than one organ 
or piano at a time ; and he applied his perforated 
paper to the automatic playing of a wind instru- 
ment, such as' an organ. For this purpose the paper, 
properly punched, was drawn between the openings of 
the wind chest and the openings of the notes to be played 
upon. Whenever and as long as there was a punched 
hole of the paper between the wind chest and the pipe 
the note of the pipe sounded. When there was a blank 
space between the wind chest and pipe the pipe was 
siknt. 

In his later years Mr. Bain's inventions have been in- 
considerable. Some years ago he was stricken down with 
paralysis. He died at the age of sixty-six, on the second 
day of this year, in the Home for Incurables, Broomhill, 
near Glasgow. 

PIJOTOGRAPHS OF THE SPECTRA OF 
VJ£N(/S AND a LYR/E 

S INCE the spring of 1872 I have been makix9^ photo- 
graphs of the spectra of the stars, planets, and 
and particularly among the stars, of « Lyne and a AquHaj, 
with my 28-inch reflector and 12-iacli refractor. la the 
photograph of o Lyra^ bands or broad lines arc visible to 
the violet and ultra-violet region, unlike anything in the 
solar spectrum. The research is difficult, and conimmes 
time, because long exposures are necessary to impress 
the sensitive plate, and the atmosphere i$ rturdy to W 
best condition. The image of a star or 
kept motrohless for from ten 
tile driving-dock of the telescope is severistly ia^ed| ; 
j Durtoglast summer 1 obtain^ some good jresults^ hoc 
in October took photographs of the sp<^trum of 
which 4hbw a large number of lines. I ton how studyrng 
these ptott^rto, and have submitted them to the 
..of sevetid of my scientific IriehdSf ampng otberfe^fb 
fcssors Bkfker Langley. MorfeoiL 
seems to he to the case of Venus a wcaltmdnf ^ .to* 
- spcsdito^*''to’^tods H and above'toht;lto'e of 

tiiacnlxt 4 |tocttam of thekiih 'Heto Suttsebi '' ' . ^ ^ 
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ON The STUjhr OF 

1 1 is my duty to-night to speak about tho study of Biology, 

‘ A and while U may be that there are many among you who 
are quite familiar with that study, yet as^ a lecturer of some 
standing, it would, I know by expenence, be yeiy bad 
policy on my part to suppose such to be extensively the 
me. Oh the contrary, I must imagine that there are many 
ef yo^ who would like to know what Biology is ; that 
i there will be others who have that amount of informa- 
tion, but would nevertheless gladly learn why it should be 
worth their while to study Biology ; and yet others, again, 
to whom these two points are clear, but who desire to 
learn how they had best study it, and finally when they 
had best studjr it ; and I shall address myself to the 
endeavour to give you some answer to these four ques- 
tiotts— what Biology is, why it should be studied, how 
it should be studied, and when it should be studied. 

In the first place, in respect to what Biology is, there 
are, 1 believe, some persons who imagine that the term 
** Biology ” is simply a new-fangled denomination, a 
neologism in short, for what used to he known under the 
title of Natural History,’^ but I shall try to show you, on 
the contrary, that the word is the expression of the growth 
of science during the last 200 years, and came into exist- 
ence half a century ago. 

At the revival of learning, knowledge was divided into 
two kinds*— the knowledge of nature and the knowledge of 
man ; for it was the current idea then (and a great deal 
of that ancient conception still remains) that there was a I 
sort of essential antithesis, not to say antagonism, between 
nature and man ; and that the two had not very much to 
do with one another, except that the one was oftentimes 
t“xceedingly troublesome to the other. Though it is one 
of the salient merits of our great philosophers of the 
seventeenth century, that they recognise but one scientific 
. method, applicable alike to man and to nature, we find this 
notion of the existence of a broad distinction between 
nature and man in the writings of Bacon and Hobbes of 
Malmesbury ; and I have brought with me that famous 
work wbich is now so little known, greatly as it deserves 
to be studied, ** The Leviathan," in order that I may put 
to you in the wonderfully terse and clear language of 
Thomas Hobbes, what was his view of the matter* He 
says : — 

** The register of knowledge of fact is called history. 
Whereof there be two sorts, one called natural history ; 
which is the history of such facts or effects of nature as 
have no dependence on man's will ; such as are the his- 
tories of metals, plants, animals, regions, and the like. 
The other is civil history ; which is the history of the 
voluntary actions of men in comntonwealths." 

So that all history of fact was divided into t hese two 
great groups of natural and of civil history. The Royal 
Society was in course of foundation about the time 
that Hobbes was writing this book, which was publislied 
in 1651, and that Society is termed a ‘‘Society for the 
Advancement of Natural Knowledge,” which is nearly the 
same thing as a “ Society for the Advancement of Natural 
History.”' As time went on, and the various branches of 
human knowledge became more distinctly developed and 
separated from one another, it was found that some were 
muph more susceptible of precise mathematical treatment 
than others* The publication of the “ Principia " of 
Newton, which probably gave a greater stimulus to phy- 
saeoee than hny work ever published before, or 
I? 'tiktiiy 10 be published hereafter, showed that 
methods were applicable to those 
branches science such as astrbnoiny» and what we now 
^ Vhal^^^ occupy a very large portion of the 

the' 'older writers understood by natural 
••*''' iuhimuch as the partly deductive add partly 


experimental methods of treatment to wbidi Newton and 
others subjected these branches of humati knowledge^ 
showed that the phenomena ^ nature which belonged 
to them were susceptible of explanation, and thereby 
came within the reach of what was called “ philosophy?*; 
in those days; so much of this kind of knowledge as 
not included under astronomy came to be spoken of as 
“ natural philosophy "-—a term which Bacon had employed 
in a much wider sense. Time went on, and yet othri^, 
branches of science developed themselves. Chemistry 
took a definite shape, and as all these sciences, such as 
astronomy, natural philosophy, and chemistiy, were sus- 
ceptible either of mathematical treatment or of experi* 
mental treatment, or of both, a great distinction was drawn 
between the experimental branches of what had previously 
been called natural history and the observational branches 
—those in which experiment was (or appeared to be) of 
doubtful use, and where, at that time, mathematic^ 
methods were inapplicable. Under these circumstances 
the old name of “Natural History" stuck by the resi- 
duum, by those phenomena which were not, at that tinie,, 
susceptible of mathematical or experimental treatment ; 
that is to say, those phenomena of nature which come nhW 
under the general heads of physical geography, geology, 
mineralogy, the history of plants, and the history of 
animals. It was in this sense that the term was under- 
stood by the great writers of the middle of the last century 
— Bufibn and Linnaeus — ^by Buflfon in his great work, the 
“ Histoire Naturelle G^n^rale,” and by Linnaeus in his 
splendid achievement, the “Systema Naturae." The sub- 
jects they deal with are spoken of as “ Natural History," 
and they called themselves and were called “ Naturalists.” 
But you will observe that this was not the original meaning 
of these terms; but that they had, by this time, acquired 
a signification widely different from that which they pos- 
sessed primitively. 

The sense in which “ Natural History" was used at the 
time I am now speaking of has, to a certain extent, en- 
dured to the present day. There are now in existence, in 
some of our northern universities, chairs of “ Civil 
and Natural History," in which Natural History" 
is used to indicate exactly what Hobbes and Bacon 
meant by that term. There are others in which the 
unhappy incumbent of the chair of Natural History is, 
or was, still supposed to cover the whole ground of geo- 
logy and mineralogy, zoology, perhaps even botany in 
his lectures. But as science made the marvellous pro- 
gress which it did make at the latter end of the last and 
the beginning of the present century, thinking men began 
to discern that under this title of “ Natural History" there 
were included very heterogeneous constituents— that, for 
example, geology and mineralogy were, in many respects, 
widely di&rent from botany and zoology ; that a man might 
obtain an extensive knowledge of the structure and func- 
tions of plants and animals without having need to enter 
upon the study of geology and mineralogy, and vice 
7fcrsd/ and, further, as knowledge advanced, it became 
clear that there was a great ahalogy,i^ very close alliance, 
between those two sciences oi botany and zoology which 
deal with living beings, while they arc much more widely 
separated from all other studies. It is due to Buffon to 
remark that he clearly recognised this grea^ fact He 
says : “ ces deux genres d'dtres organises [les animaux et 
les vdg^taux] ont beaucoup plus de propritftds communes 
que de differences rdellcs.^ Therefore, it is not won- 
derful that, at the beginning of the present century, and 
oddly enough in two different counp-ics, and so far as I 
know, without any intercommunication, two famous men 
clearly conceived the notion of uniting the sciences wntw 
deal with living matter into one whole, and of de^mg 
them as one disdpiine. In fact I may say there ww 
three men to whom this idea occurred contempo^ep^fe 
I e^^otigh ttoe were but two who carri^ it 
1 ohly one wcwfced it out completely* The pntsont to 
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group of phyjiol^iqstl*^ sciences, j-amarefc, in 
n!^ork puUishcd m l8dt/ Wr the first time made use of 
, the name ^ Biplpgie from the two Greek words which 
sii^ 5 fy discourse ppoh me living things. About the 
same time, It burred to Treviranus that all those 
. aciepc^ whidh dea^l lylth living matter are essentially and 
todmnpnt^ oinei and ought to be treated as a whole, 
vnn4> year 1802, he published the first volume of 

called ^^piologie.” Treviranus's great 
in this, that he worked out his idea, and 
c the very remarkable book to which I refer. It 
; of six volumes, and occupied its author for twenty 

ypai^from 1802 to 1822. 

: , the origin of the term Biology ” and that is how 

It, haa opine about that all clear thinkers and lovers of con- 
nomenclature have substituted for the old confusing 
nSine of Natural History/ which has conveyed so many 
meanings, the term “ Biology which denotes the whole of 
the sciences which deal with living things, whether they 
be animals or whether th^ be plants. Some little time 
agi>- 4 n the course of this year, I think— I was favoured 
by n learned classic, Dr, Field of Norwich, with a dis- 
* iitipx^ in which he endeavoured to prove that, from a 
ological point of view, neither Treviranus nor Lamarck 
I any right to coin this new word Biology for their 
purpose ; that, in fact, the Greek word ** Bios ” had re lation 
only to human life and human affairs, and that a different 
word was employed when they wished to speak of the life 
of animals and plants. So Dr. Field tells us we arc all 
worpng in using the term biology, and that we ought to 
omploy another, only unluckily he is not quite sure about 
the propriety of that which ho proposes as a substi* 
tijrtc. it is a somewhat hard one— zootocology. I am 

S we are wrong, because we are likely to continue so, 
ese matters we must have some sort of Statute of 
Ltmitatipns/* When a name has been employed for 
halffa-century, persons of authority * have been using it, 
and its sense has become well understood, I am afraid 
that people will go on using it, whatever the weight of 
philological objection. 

Now that we have arrived at the origin of this word 
Biology/ the next point to consider is : What ground 
does it cover? I have said that in its strict technical 
aeit^ it covers all the phenomena that a,re exhibited by 
living things, as distinguished from those which are not 
Kyipg; but while that is all very well so long as we confine 
diprseives to the lower animals and to plants, it lands us in 
a%sry considerable difficulty when we reach the higher 
Wins m living things. For whatever view we may enter- 
abemt the nature of man, one thing is perfectly cer^n, 
be is a living dreature. Hence, if our definition is to 
■b!? interpreted strictly, we must include man and all his 
, and works under the head of Biology ; in which case 
vii(4 should find that psychology, politics, and political eco- 
k^Omy, would be absorbed into the province of Biology. 
Jth&ct, civil his^yVpold be merged in natural history. 

logic it may be hard to object to this course, 
no one can doubit that the rudiments and 
of our own mental phenomena are traceable 
the lower animals. They have their economy and 
if, as is always admitted, the polity of 
Ifi^ and the comiponwealth of wolves fall within the 
nf the biologist proper, it becomes hard to 
“ should not Include therein human afiiurs, 

i %fany cases resemble those of the bees in 

ra h«twtt«n Uw'^fcteiices mi th* science* 

phy»US«Wk>ViS''.iii UW tSot. 
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zealous getting, and are not without n tlie 

proceeding nr the. wolves. The*' red! 'fadt ''ls;ythat we 
biologists are a self-sacrificing people ; and hiiuunucb gili 
on a moderaie estimate, them are about a <Juarter of % 
million diHfbreht species of animals and plants to know 
about already, we feel that we have tnore ihati sufikdeht 
territory. There has been a sort of practical convention 
by which we give up to a different branch of science what 
Bacon and Hobbes would have called “ Civil 
That branch of science has constituted itself under 
the head of Sociology, I may use phraseology which 
at present will be welt understood ana say that we ha\^ 
allowed that province of Biology to become autonomous ; 
but I should like you to recollect that that is a saciificej 
and that you should not be surprised if it occasionally 
happens that you see a biologist trespassing upon ques- 
tions of philosophy or politics; or meddling with human 
education ; because, after all, that is a part of his kingdom 
which he has only voluntarily forsaken. 

Having now defined the meaning of the word Biology, 
and having indicated the general scope of Biological 
Science, I turn to my second question, which ^ is — 
Why should we study Biology ? Possibly the time may 
come when that wall seem a very odd question. That 
we, living creatures, should not feel a certain anmunt of 
interest in what it is that constitutes our life will even- 
tually, under altered ideas of the fittest objects of human 
inquiry, seem to be a singular phenotuenon ; but at 
present, judging by the practice of teachers and educators, 
this would seem to be a matter that does not concern us at 
all. I propose to put before you a few considerations which 
I dare say many of you will be familiar with already, but 
which will suffice to show— not fully, because to demon- 
strate this point fully would take a great many lectures— 
that there are some very good and substantial reasons 
why it may be advisable that we should know something 
about this branch of human learning. I myseff entirely 
agree with another .sentiment of the philosopher of 
Malmesbuiy, that the scope of all speculation is the per- 
formance of some action or thing to be done,'’ and I have 
not a!iy very great respect for, or interest in, mere knowing 
as swell, I judge of the value of human pursuits by their 
bearing upon human interests ; in other words, by their 
utility, but I should like that we should quite clearly un- 
derstand what it is that w»e mean by this word “ utility,” 
Now in an Englishman’s mouth it generally means that by 
which we get pudding or praise, or both. I have no 
doubt that is one meaning of the word utility, but it by 
no meiins includes all 1 mean by utility. I think that 
knowledge of every kind is useful in proportion as it 
tends to give people right ideas, which arc essential to 
the foundation of right practice, and to remove wrong 
ideas, which are the no less essential foundations ana 
fertile mothers of every description of error in prac- 
tice. And inasmuch as, whatever practical people may 
say, this world Is, after all, absolutely governed by 
ideas, and very often by the wildest and most hypo- 
thetical ideas, it is a matter of the very greatiest 
Importance that our theories of things, ana even of 
things that seem a long way apart from our daily 
should be as far as possible true, and as far as pds^ 
Sible removed from error. It is not only in the coarser 
practical sen«0 of the word ‘^utility,” but in this higher and 
broader sense that I measure the value of the study of bio- 
logy by its utility, and I shall try to point out to you that yhu 
will fed the need of some knowledge of biology at 4 
many turns of this present nineteenth century life Of ours. 
For eaampte, most of us lay great and very just 
upon conception which is entertained 0I tto 
tion of man jn thia universe and his relation fjto 
of naturj 4 “ We.Mye almost all of uS' heen'tqW, 
of u8'np|4.:1^ iruditiott, that man 'ccoupidi 
and;|iabctli^r pbsitien in nature ; ir ' 
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a remdt^'C^hawst^ .J^'S origin is' 
his idwati^ Uk^riy to be shori^ and that he is the 
, Ifreat central figure round >^Woh ot^r in this 

ivorld revolve* But this is not what the biologist tells us. 

:' At the present m<;«hent yoh will be kind enough to separate 
, «ie front them, because it is in no way essential to my 
' htgumeht just now that I should advocate their views. 

. Don^ siiy[>pose that I am saying this for the purpose of 
escaping the responsibility of their beliefs, because at 
' othet^ times and in other places I do not think that point 
been left doubtful ; but I want clearly to point out to 
, you that for my present argument they may all be wrong ; 

^ neverthdess^ tny argument will hold good. The biologists 
‘ tells ui that ali this is an entire mistake. They turn to 
: the physical organisation of man. They examine his 
' Whole structure, his bony frame, and all that clothes it. 
They resolve him into the finest particles into which the 
microscope will enable them to break him up. They 
consider the performance of his various functions and 
activities* and they look at the manner in which he occurs 
on the surface of the world. Then they turn to other ani- 
mals and taking the first handy domestic animal — say a 
, dog—they profesis to be able to demonstrate that the 
analysis of the dog leads them, in gross, to precisely the 
same results as the analysis of the man ; that they find 
almost identically the same bones, having the same rela- 
tions ; that they can name the muscles of the dog by the 
names of die muscles of the man, and the nerves of 
the dog by those of the nerves of the man, and that 
such structures and organs of sense as we find in the 
man such also we find in the dog ; they analyse the brain 
and spinal cord, and they find that the nomenclature which 
fits the one answers for the other. They carry their 
microscopic inquiries in the case of the dog as far as 
they can, and they find that his body is resolvable into 
the same elements as those of the man. Moreover, they 
trace back the dog’s and the man’s development, and they 
find that, at a certain stage of their existence, the two 
creatures are not distinguishable the one from the other ; 
they find that the dog and his kind have a certain distri- 
bution over the surfiicc of the world comparable in its 
way to the distribution of the human species. What is 
true of the dog they tell us is true of all the higher 
animals ; and they assert that for the w'hole of these crea- 
tures they can lay down a common plan, and regard the 
man and the dog, and the horse and the ox as minor mo- 
difications of one great fundamental unity. Moreover, 
the investigations of the last three-quarters of a century 
have proved, they tell us, that similar inquiries carried 
out through all the different kinds of animals which are 
met with in nature will lead us, not in one straight series, 
but by many roads, step by step, gradation by gradation, 
from man, at the summit, to specks of animated jelly at 
the bottom of the series ; so that the idea of Leibnitz 
and of Bonnet, that animals form a great scale of being, 
in whicb there are a series of gradations from the most 
complicated form to the lowest and simplest ; that idea, 
not exactly in the form in which it was propounded 
by those philosophers, turns out to be substantially correct. 

, More than this, when biologists pursue their investigations 
into the vegetable world, they find that they can, in the 
shme way, follow out the structure of the plant from the 
gigantic and complicated trees down, through a 
smilut series of gradations, until they arrive at specks 
. m animhted jelly, which they are puzzled to distinguish 
; speob which they reached by the animal road, 

; rau% bibli^ at the conclusion that a 

*^*^?*^W pervades the animal 

pd vegetable worlds, and that plants and animals differ 
- oi^ ;a simply as modifications of the same 

thc^sanfi^i'atory in regard to the study ; 
the ''large, and important Inter- 
.the manifcs^ta- j 


tions of the i^ntal faculties ob^rvahle in the highA?'? 
forms mankind, and even in the lower lorins, such he 
we know them, mentally from those exhibit^ dth^ ani^ 
mals ; but, at the same time, they tell us that the foun* 
dations or rudiments of almost all the faculties of mafi , 
are to be met with in the lower animals ; that there 
unity of mental faculty as well as of bodily structure^ 
that, here also, the difference is a difference of degree 
not of kind. I said “ almost all/’ for a reason. Among 
many distinctions which have been drawn between the 
lower creatures and ourselves, there is one which is hardly 
ever insisted on,^ but which may be very fitly spoken of 
in a place so largely devoted to art as that in which 
we are assembled. It is this, that while among various 
kinds of animals it is possible to discover traces of 
all the other faculties of man, especially the faculty of 
mimicry, yet that particular form of mimicry which shows 
itself in the imitation of form either by modelling or 
by drawing is not to be met with. As far as I know, 
there is 110 sculpture or modelling, and decidedly' ho 
painting or drawing, of animal ori^n. I mention thsc 
fact, in order that such comfort may be derived therefi^bm 
as artists may feel inclined to take,* 

If what the biologists tell us is true, it will be needful 
for us to get rid of our erroneous conceptions of man and 
of his place in nature, and substitute right ones for them. 
But it is impossible to form any judgment as to whether 
the biologists are right or wrong unless wc are able to 
appreciate the nature of the arguments which they have 
to offer. 

One would almost think that this was a self-evident 
proposition. I wonder what a scholar would say to the 
man who should undertake to criticise a difficult passage 
in a Greek play but who obviously had not acquainted 
himself with the rudiments of Greek grammar. And yet 
before giving positive opinions about these high question^ 
of Biology people not only don’t seem to think it necessary 
to be acquainted with the grammar of the subject, but 
they have not even mastered the alphabet. You find criti- 
cism and denunciation showered about by persons who 
not only have not attempted to go through the discipline 
necessary to enable them to be jud<{es, but have not eVefi 
reached iJiat stage of emergence from ignorance in which 
the knowledge that such a discipline is necessary dawns 
upon the mind. I have had lo watch with some atten- 
tion — in fact I have been favoured with a good deal of 
it myself—the sort of criticism with which biologists and 
biological teachings are visited. 1 am told everj* now and 
then that there is a “ brilliant article ” ^ in so-and-so, in 
which we are all demolished. I used to read these things 
once, but 1 am getting old now, and I have ceased to 
attend very much to this cry of wolf.” When one does 
read any of these productions, what one finds generally, 
on the face of it, is that the brilliant critic is devoid of 
even the elements of biological knowledge, and that hk 
brilliancy is like the light given out by the crackling of 
thorns under a pot of which Solomon speaks. So fiir as 
1 recollect Solomon makes use of that image for purposes 
of comparison; but I won’t proceea further into that 
matter. 

Two things must be obvious : in the first place, that 
every man who has the interests of truth at heart must 
earnestly desire that every well-founded and just criticism 
that can be made should be made ; but that, in the second 
place, it is essential to anybody’s being able to benefit by 
criticism that the critic should know what he is talking 
about and be in a position to form a mental image of the 
facts symbolised by the words he uses. If not, it is as 
obvious in the case of a biological argument as it is in that 


I I think thAt P»*ot Allman was the first to draw attention to it. _ ' ’ 

Cjkliieo wa« troubled by a sort of people whom he called 
aophers/* because they Weied that the true reading / 

detected by the cDllation of texts. The race Is not extinct^ btj, ab m ttw* 
bdiiiaa winds of doctriJne '' by which theweathercedt bwds e^ 

'US' gre much exerdaed; ' . ' ' 



■ lln; mere wa$te oitfce ^ i|s mi^or. sand v^holly 

V ti|4des«iv5n|r Pf ^ittention <m tl6 1»^ o( Ifhoae who aafo criti- 
icfetJ. TaJto it then iaaiu illustration of the importance of 

. iWpiOgical study, that tSiwsto alone are men able to form | 
J^O^thtiig like a of what constitutes 

y^oabln criticism of the tSonings of biologists** 

Next, I may tn^iion another bearing of biological 
practical one in the ordinary sense of 
the w6rd^ Consider the theory of infectious disease* 
r that is pf interest to all of us. Now the theoiy of 

, Infections disease is rapidly being elucidated by biological 
' dtodYf It IS possible to produce from among the lower 
cases of devastating diseases which have all the 
■ : ii^Oarance of our infectious diseases, and which are cer- 
iliwisly and unmistakably caused by living organisms. This 
J: fact .renders it possible, at any rate, that that doctrine of 
y the causation of infectious disease which is known under 
! the name of the germ theory may be well-founded ; 
and if 00 it must needs lead to the most important prac*^ 
tical measures in dealing with those most terrible visita- 
tions. It may be well that the general as well as tlie 
professional public should have a sufficient knowledge of 
biological tmths to be able to take a rational interest in 
the dt^ussion of such problems, and to see, what I think 
, they may hope to see, that, to those who possess a sufii- 
dent elementary knowledge of Biology, they are not all 
‘ quite open questions, 

V ; Let me mention another important practical illustration 
of the value of biological study. Within the last forty years 
Vthe theory of agriculture has been revolutionised The 
reseat of Liebig, and those of our own Lawes and 
Ciubert, have had a bearing upon that branch of industry 

; import^^ of which cannot be over-estimated; but 

: *he whole of these new views have grown out of the 
/beftcr explanation of certain processes which go on in 
■y and which of course form a part of the subject- 

; of Biology. 

1 might go on multiplying these examples, but I see 
that the clock won’t wait for me, and I must therefore 
• pass to the third question to which I referred : — Granted 
that Biology is something worth studying, what is the best 
way of studying it ? Here I must point out that, since Bio- 
logy is a physical science, the method of studying it must 
needs be analogous to that which is followed in the other 
physical wiencea. It has now long been recognised that if 
a man wishes to be a chemist it is not only necessary that 
be should read chemical books and attend chemiesd lec- 
y rik^s, but that he should actually for himself perform 
thb fundamental experiments in the laboratory, and know 
Exactly what the words which he finds in his books and 
hefar^j Irmn bis teachers, mean. If he docs not do that he may 
I ; read till the crack of doom, but he will never know much 
^ Thatis what every chemist will tell you, 

! .and the physicist will do the same for his branch of 
' ^ The great changes and improvements in physical 
and chemical scientific education which have taken place 
of late have ail resulted from the combination of practical 
teaching with the feacling of books and with the hearing 
: <«f lectures. The same thing is tme in Biology, N obody 

» Some cHtics do not tvvn take the trouble to react X have recently Ixjten 
r \ «4juti{5d with mtich solemnity, to publicly why I hare changed ” mV 

%o the value of the pjttieontological evidence of me occurrence of 

I ®ty reply ia, Why f^hould J when that waa made seven 

An address delivered from ihe Presidciniid Chair of the Geoto- 
igteni Society in tSyo may be said to W a oublic document^ iuasmnch as it 


appeared m the ^onrmi 


mi of that learned body, but was re-pubbsAn^ 


,, J ' Tperein will be found a ptetty full statement of tny rea^oua for 

' propositiona ; (r) that when we mm to the higher 

of recseni mvestigations, however we may sift and ti iucjse 
• ^ xne to le^tre a dear balance in favour of the e vohu'toif of living 

‘ afrd tliat the case «»f the horac oa* which 

wlmi way lean be amd have changed my 
' h> when in <^dn«eauen'ce of the 

< ugcumiiWhm xSre, I fttimty spoke of the deoklof 

'Oyohftaoh 


anything About Siidlk^>au^ 
tamto ^^^IMer-philosopher WEy,iyhoccaatAntaibte 
readihf tiooks on botany, zoology, ahd the j Aad^ 
roaisohof i^is is simple and easy %o understand.; tt is that 
lAAgfiag^ is merely symboiieal of the things ^ 
it tri&ats j the more complicated the things, the more 
bare is the symbol, and the more its verbal definton 
r^uires to be supplemented by the information derived 
directly from the handling, and the seeing, and the todch** 
ing of the thing symbolised that is really ufhat is at the 
bottom of the whole matter. It is plain common sense^ as 
all truth, in the long run is only common sense clarified. 
If you want a man to be a tea merchant, you don’t tell 
him to read books about China or about tea, but you put 
him into a tea-merebant’s office where he has the handlmg, 
the smelling, and the tasting of tea. Without the sort of 
knowledge which can be gained only in this practical 
way his exploits as a tea merchant will soon came to a 
bankrupt termination. The ** paper-philosophers ” are 
under the delusion tlmt physical science can be mastered 
as literary accomplishments are acquired, but unfor- 
tunately it is not so. \'ou may read any quantity of 
books, and you may be almost as ignorant as you were 
at starting, if you don’t have, at the back of your minds, 
the change for words in definite images which can only 
be acquired through the operation of your observing 
faculties on the phenomena of nature. 

It may be said ; — “That is all very well, but you told 
us just now that there are probably something like a 
quarter of a million different kinds of living and extinct 
animals and plants, and a human life could not suffice 
for the exiimination of one- fiftieth part of all these,*’ That 
is true, but then comes the great convenience of the way 
things are arranged ; which is, tliat although there are 
these immense numbers of different kinds of living things 
in existence, yet they are built up, after all, upon mar- 
velJousiy few plans. 

There are, 1 suppose, about 1 00,000 species of insects, 
if not more, and yet anybody who knows one insect — if a 
properly chosen one — will be able to have a very fair con- 
ception of the structure of the whole. I do not mean to 
say he will know that structure thoroughly or as well as it 
is desirable he should know k, but he will have enough 
real knowledge to enable him to understand what he 
reads, to have genuine images in his mind of those 
structures which become so variously modified in all the 
forms of insects he has not seen. In fact, there are such 
things as types of form among animals and vegetables, 
and for the purpose of getting a definite knowledge oi 
what constitutes the leading modifications of animal <md 
plant life it is not needful to examine more than a cemv 
paratively small number of animals and plants. 

Let me tell you what we do in the biological labora- 
tory in the building adjacent to this. There 1 lecture to 
a class of students daily for about four-and-a-half months, 
and my class havp, of course, their text-books ; but th« 
essential part of the whole teaching, and that w^hich I 
regard as really the most important pan of it, is a labo- 
ratory for practical work, which is simply a room 
all the materials arranged for ordinary dissection. Ws 
have tables properly arranged in regard to hghtf mieto- 
scopcSf Sind dissecting instiumeuts, and we work through 
the structure of a certain number; of animaliS and 
plants. As, for example, among the plants, we take i 
yeast plant, la Protococcus, a common m<mW, a « 

fern, and smtie flowering plant ; among anintak We ex* 
atmne such things as an amoeba, si, I 

fresh- water polype. We dissect a star-fi^ Wli 
worm, a xneil> a squid and a frcslvwater 
examined .lobster and a cray-fi»h, and a black, 
go 'On ' to a : common skate, a cod-fish, « 

pige€»ft.ah4.atabbit, and that itakeslW 
wehaw;‘t^' Tbepttrpose^e>l^'*Wf;^^^''■'ft:^ ^ 
, hat to'ghw.'w^ 
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to get into %, yot^g, ''Jm^d some notion of 
animal and vegetable mo 1»i ' You have to consider 
4h this matiet: practical ^vehfcncc as veil as other 
There ate difikulties in the ^ay of a lot of 
wys Oiaking messes i^ixh slugs and snails ; it might 
not work in practice^ But there is a very conve- 
/ ijdM and h^ anitzim which everybody has at hand) 
aha is himself ; and it is a very easy and simple 
; matter to obtain Common plants. Hence the broader facts 
'Of anatomy and phy^ology can be taught to young 
^teopk in a very veal fashion by dealing with the broad 
W jstructure. Such viscera as they cannot 

; wen examine in themselves, such as hearts, lungs, 

, apd livers, may be obtained from the nearest butcher^s 
Aon. In respect to teaching something about the 
of plants, there is no practical difficulty, bc- 
any of the common plants will do, 
Ad plants do not make a mess — at least they do 
lA make an unpleasant mess ; so that, in my 
*he best form of Biology for teaching to 
young people is elementary human physiology on 
the one hand, and the elements of botany on the 
other 5 beyond that I do not think it will be feasible to 
advance for some time to come. But then I see no 
reason why in secondary schools, and in the Science 
Oaases which are under the control of the Science and 
A 4 ; D^pstftment— and which I may say, in passing, have, 
in my judgment, done so very much for the diffusion of a 
country— I think that in those cases 
we further, and we may hope to see instruction in 

> Ac elements of Biology carried out, not perhaps to the 

somewhat the same ptinciple 
A efedo here. There is no difficulty, when you have to 
with students of the ages of 15 or 16, in practising 
Jltde dissection and getting a notion, at any rate, of the 
dve great modifications of the animal form, and 
I* true in regard to plants* 

' wyie, lastly, to all those who are studying biological sci- 
•once with a view to their own edification merely, or with the 
Intention of becoming zoologists or botanists ; to all those 
who intend to pursue physiology— and especially to those 
who propose to employ the working years of their lives 
in the practice of medicine— I say that there is no training 
so fitted, or which may be of such important service to 
them, as the thorough discipline in practical biological 
work which 1 have sketched out as being pursued in the 
kb<u^ A’fd by. 

\ I may add that, beyond all these different classes of 
. who may profit by the study of Biology, there is 

ynl ooc other. I remember, a number of years ago, that a 
gAdbcnan who was a vehement opponent of Mr. Darwin’s 
end had written some terrible articles against them, 
know what was the best way in which he 
. himself with the strongest ar^ments in 

If 


of evolution. 1 wrote back, in all good faith and 
recommending him to go through a course of 
;^ic^parative anatomy and physiology, and then to study 
! I am sorry to say he was very much dts- 

^^ased, as j>eoplc oft€n are with g«>dd advice. Notwith- 
; Siding this discofiraging result, i venture, as a parting 
: 'p repeat the suggestion, and to say to al} the more 

•M less acme *” paper-phdnsophers^^ who 

UyaA*'* regions of biological controversy— Get a 

i iAnd^ thorough, practical, elementary instruedan in 

T. H. Huxley 

, a«s Md of talkiaff abmu the Bacoom method. I 

, ^ weighty «»ymg» of the herald 
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' '£jcfi$mji^£Nrs : 

A BiSTR 4 CTiS of my earlier Apets on Repulsuifi 
Resulting from Radiation*' having appeared in 
NATORt, it has been suggested that an account of my 
later researches, which place the subject in such a dSf. 
ferent light, may also prove of interest. 

It has already been shown that if the air Is expdilA 
fton a large bulb containing a suspended bat of pith, And 
a %hted Candle is placed about 2 inches from the glohe^ 
the pith b^ commences to oscillate to and fro, the swing 
gradually increasing in amplitude until the dead centre is 
passed over, when severe complete revolutions are made. 
The torsion of the suspended fibre now offers resistance 
to the revolutions, and the bar commences to turn in the 
opposite direction. It has been found, however, that very 
little movement takes place until the vacuum is $0 good as 
to be almost beyond the powers of an ordinary air-pump to 
produce, and thatj^ as the vacuum gets more nearly abso- 
lute, so the force increases in power. The most obvious 
explanation therefore is, that the repulsive action is due 
to radiation ; but at a very early stage of my investiga- 
tion I found that the best vacuum I had succeeded in 
producing might contain enough matter to offer resistance 
to motion, and in describing an experiment in a paper 
sent to the Royal Society on February 5, 1B76 , 1 said that 
the impression conveyed to my mind was that the torsion 
beam was swinging in a viscous fluid, and the repulsion 
caused by radiation was indirectly due to a difference of 
thermometric heat between the black and white surfaces 
of the moving body, and ihat it might be due to a secondary 
action on the residual gas. 

I have recently succeeded in producing such a com- 
plete exhaustion that 1 have not only reached the point 
of maximum effect, but gone so far beyond it that repul- 
sion nearly ceases, and the results I have thus obtained 
seem to show conclusively that the true explanation of the 
action of the radiometer is that given by Mr. Johnstone 
Stoney, according to which the repulsion is due to the 
internal movements of the molecules of the residual gas. 
When the mean length of path between successive col- 
lisions of the molecules is small compared with the di- 
mensions of the vessel, the molecules, rebounding from 
the heated surface, and therefore moving with an extra 
velocity, help to keep back the more slowly moving mole- 
cules which are advancing towards the heated sumce ; it 
thus happens that though the individual kicks against the 
heated surface are increased in strength in consequence 
of the heating, yet the number of molecules struck is di- 
minished in the same proportion, so that there is equil^ 
brium on the two sides of the discs, even though the 
temperature of the faces arc . unequal. But when the 
exhaustion is carried to so high a point that the mole- 
cules are sufficiently few, and the mean length of path 
between their successive collisions is comparable with the 
dimensions of the vessel, tlie swiftly-moving, rebounding 
molecules spend tlieir forces in part or in whole on the 
sides of the vessel ; and the onward crowding, more 
slowly-moving molecules are not kept back as before, so 
that the number which strike the warmer face approaches 
to, and in the limit equals, the number which strike tho 
back coaler face ; and as the individual impacts are 
stronger on the warmer than on the cooler free, pressure 
is produced, causing the warmer face to retreat 

Before referring at length to the experiments wliich led 
to my adopting the above theory, I will describe some 
effects of dafk heat, dec., on the radiometer. In a paper 
I sent to the Royal Sbpi^y on January 5, iByfr and which 
is now being pbmished in the PhiksopMcal 
of the Royal Society, about seventeen pages are 
with the descrlptfoh’ 'bf-my ' eaperimenfii^hh^-'iifaitio^Mi . 
foimis of this, In pt present 

pose 01%,:# 

durink'me ve#l'l 7 S*' ''"I','', :v,„ 



; iLCtimof dmkhi^ ^ Ae radiomtter^ A 4ir«ctly, and the arms then revolved 

candle was placed at such i dislt»n<?e rr<^ the instrmnent ^ more than a minute^ performing three dr complci^d.' 
that the arms would make one revblution a ininute, A rtvolutitms. . 

small glass flask of hoiling water was then placed half- A glass shade four inches m diameter was held dVer^ A 
, an-inch trom the bulb. The revolutions instantly stopped, gas-flame till the air inside was warm, and the inner 
iwoof the arms setting equidistant irom the hot- water surface dim with steam, it was then inverted over t|ie 
Jask. The dask of water was removed. As the portion radiometer. Rotation commenced the reverse way, aiid 
Of the bulb which had been heated by the hot water kept up for several minuics. The glass shade was thfih! 
doWed the white surface gradually crept nearer and dned inside, and heated uniformly before a fire until It 
Uearer^o it> the superior repulsion of the candle on the had a temperature of about 50” C. It was then inverted 
h^ack discs urging the arms round, and acting in opposi- over the radiometer. Reverse rotation instantly cont^^ 
tion to the repulsion of the hot glass to the white disc. At menced, and kept up with some vigour for more than five 
last the force of the light drove the white disc with minutes, diminishing in speed until the shade had cooled 
dlfiScttlty po»t the hot spot of glass. Rotation then com- down to the temperature of the surrounding air. 
menced, but for some revolutions there appeared to be a The same experiment was repeated, and whilst the arms 
difficulty in the white discs passing the spot of glass were in full negative rotation, a lighted candle was slowly 
which had been warmed by the hot water ; and the fiask of brought near it. When three feet off the negative rotation 
boiling water being replaced in its position halfan-inch slackened. When the candle was about feet off the arms 
from the bulb of the radiometer, the rotation immediately became still, and when nearer than two feet the instru- 
st^ped. ment rotated normally, the antagonism between the action 

The instrument having become cool, the candle was of the hot shade and the lighted candle was perfect ; by 
again placed in position, so that it produced one revolu- moving the candle to and fro it was easy to cause th^ 
tion in a minute. The finger was then pressed against radiometer to move in one direction or the other, or tc 
the side of the bulb, and as the spot of glass got warm, become still, 

the white surface experienced more and more difficulty in I now tried the action of a radiometer the moving parts 
getting past it, until at last one refused to pass, and the of which were made of a good conductor of heat, such as 

arms came to rest. a metal, instead of pith, which is a bad conductor of heat 

The instrument was again allowed to cool, and the re- I selected thin rolled bmss as the material wherewith tc 
volutions recommenced at the usual speed (the laboratory make the arms and discs of a radiometer, 'fhe parts 
in which this was tried was somewhat cold). I then came were all fastened together with hard solder, and n< 
from a warm room, and stood a foot from the radiometer, cement or organic matter was used, so that if necessarj 
watching it In about a minute the radiant heat from my the instrument could be submitted to a high temperature 
body had warmed the side of the bulb nearest to me without injury. The moving portion weighed 13*1 grains, 
sufficiently to cause an appreciable difficulty in the move- One side of the discs was silvered and polished, the othet 
ment, and soon the revolutions stopped. The same effect side being coated with lampblack. The apparatus was 
has been observed if the radiometer is brought into a exhausted with a charcoal reservoir attached. A candk 
very warm room and placed near a cold window. If the 1^ inch from the bulb caused it to revolve about once a 
daylight is feeble, the instrument not very sensitive, or second, the black surface being repelled in the normal 
an observer stands near the instrument, an appreciable manner. 

sticking is observed as the white discs come near that Standing in a rather dark cold room, it was covered 
part of the bulb which is the warmest. with a waim glass shade, and it immediately began to 

These experiments show that many precautions are revolve the negative way, but very slowly. A few drops of 
necessary to guard against the interfering action of un- ether poured on the bulb caused the arms to move rather 
equal heating of the radiometer when it is being used for rapidly the normal way. A hot shade put over whilst ft 

accurate measurements. was thus moving caused it to stop and then begin moving 

Having found such an antagonistic action of dark heat, the reverse way. A small non-lurainous gas flame was 
I tried the action of ice. This is equivalent to warming held vertically beneath the apparatus, so that hot aiif 
the opposite side of the instrument. A lump of ice was should ascend and wrap round the bulb on all sides^ 
brought within half an inch of the bulb on the opposite The arms now revolved the reverse way. 
side to the candle. The revolutions got slower, until at The brass radiometer being somewhat heavy, one was 
last the movement stopped altogether, one arm pointing made of aluminium, the moving parts being hard soldered 
direct to the ice, and being apparently held there as before. A siphon-gauge was attached, and the appa- 
by a powerful attractive force. Bringing the candle ratus connected direct on to the pump by a spiral, no 
nearer caused the arms to oscillate a little, and when it charcoal tube being used. One side of the wings was 
was almost close to the bulb the force of the light over- bright aluminium, and the other w'as lampblacked. When 
came the action of the ice, and the arms revolved again, exhausted the arms revolved very quickly to a candle a 
but irregularly, and with jerks, the discs moving quickly few inches off, the black being repelled. On removing 
to the ice and leaving it with difficulty. In this action of the candle the arms stopped and immediately commehc^ 
ice no preference was noticed for either the black or white revolving the reverse way, keeping;up rotation for mom 
surface. than ten minutes, and being little inferior in speed to 

! A ve^ delicate radiometer, in a-inch bulb, was placed what it was when the candle shone on it. The whole of 
in a suincient light to allow it to be seen distinctly, but the bulb was healed with a Bunsen burner ; whilst it was 
not euopghto cause it to move. I then came out of a getting hot the aluminium arms revolved rapidly in the 
W^rin room and stood near it. In a few seconds it normal direction, but as soon as the source of heat was 
began to move alowly round in the negative direction, /.<•. removed and cooling commenced, rotation set up in the 
the black discs advanced instead of retreated. On moving reverse way, and continued with great energy till the 
the instrument the rotation gradually stopped, whole thingwas cold. It appeared as if the reverse 
IV^ain approached it, and held one hand an inch from movement during the cooling was equal in energy to the 
the bulb* Rotation soon commenced, but still in the normal movement as it was being heated. 

; reyetoe way* These experitnehts were frequently repeated A little ether was poured on the bulb of a vc^ sensicw 
nfid always the same results, pith radiometer as it was standing still in a famt light. 

, V flbe mstmmeht was at rest I came quickly to it, The evaporation of the ether caused a chilling of the 

on the bulb. There was a slight strument and a rapid abstraction of 

tikecUon, but this aiopi^^ They connneaced to move in the norm« owenon 




quickly in speed *«ri^olv»d kt a me of 

eina ^ four seconds* TMs jtnpvieiii^ kept up for severe 
and as it slackei^ It could at eny time be 
jilted by a few drops of etber on the bulb* When in 
; moveinent a hot glass shade was placed over the 
; Radiometer the movement slackened, the arms quickly 
i’ came to rest and immediately revolved in the reverse 
direction, acquiring a speed of about two revolutions a 
, niinujtp^ and keeping up this reverse movement for more 
/-than' :tca mmutes. 

1 X set the instrument in rapid rotation by dropping 
baa the top of the bulb and applied the tip of one 
^hgftr to the side of the bulb for ten seconds. The rota- 
.tiqn! ' Stopped, and I could not start it again for some 
;^iK^htcs, although 1 dropped ether on the bulb, several 
Rihllcs in the interval. When the radiometer had once 
\fepirO acquired the temperature of the air I dropped ether 
vbn the bulb, not in the centre, but so that the ether wetted 
pii^y half of the bulb. The arm which was nearest to the 
pm most chilled by the ether rushed towards that part 
and remained, as it were, fixed opposite to it, refusing to 
move away, although I tried to equalise the temperature 
by dropping ether On the other parts of the bulb, and to 
drive it round by bringing a candle near. Not uiitil the 
candle came within six inches of the bulb did the arms 
i^gin to rotate, which they then did with a rush, as if j 
itiadenly relieved from a state of tension. 

J have referred to a sufheiem number of experiments 
to show that a metal radiometer rotates in a negative 
direction on being exposed to the action of dark heat, 
the black advancing and continuing to do so unt)l the tem- 
perature has become uniform throughout. On removing 
the source of heat, the fly commences to revolve with 
rapidity the positive way, the black this time retreating as 
it would if light shone on it. 

. To determine whether at temperatures between 250^' 
end 100'* the repellant action of radiant heat was about 
equsd on black and on white surfaces, I used a radiometer 
iming pith discs blackened on one side. A tube was 
sealed into one side of the bulb, and having two stout 
platinum wires passing along it, sealed their whole length 
In glass to prevent leakage of au* into the interior of the 
S43paratus. At the ends of the wires a spiral of fine pla- 
tinum wire was fastened, and the other ends terminated 
in loops outside. The bulb was perfectly exhausted, and 


the following experiments were tried : — 

A tesistance-coil was so adjusted that a battery would 
k^p the platinum spiral at a bright red heat. The arms 
the, radiometer, which were before quite still, moved 
tipidly until two of the discs were one on each side of the 
being farther off than the white 
The resistance was then gradually increased, and 
the temperature of the spiral diminished, the black 
gradually approached the spiral, until, when the tern- 
pem^Ute point 01 visible redness in a dark 

f^ihi & Maick and white discs were practically equidis- 
tant from Ihe spir^ On diminishing the resistance, the 
phenomena took place in inverse order. 

The resistance was again adjusted to give a bright red 
fpirali, and the contact key kept pressed down. A lighted 

near the bulb, so as to 
i'iljIniRt a movement. Rotation of the arms commenced, 
kep up, with some energy, at the rate of about one 
in five seconds, equal to that given by a candle 
inches off. There was some little hesitation, as the 
side came up to the spiral, but this was scarcely 
wh^ speed had become steady. The resist- 
ahen increased. The speed became 

kelbo tern of the spiral diminished, and 

fihfe heitoi^ *h«? white approached the spir^ became 

more The , resistance 'Was further incroased, 

r0mmjm Bhwer, hrin^ 
it^ the of the spiral doiim to just vxsime 

Smess In 


slacken^ j; at each approach of the livhjte aoiface to the 
spiral it appeared to stop, hesitate, and ihep get past efilh 
a rush. Thus it went on for a few reyohiitlohs^ until ope " 
white disc, a little nearer, perhaps, than, the bthetii, Waat 
not able to pw, and the arms, after h few oscillations, 
Came to rest, the bUick and the white sqrfaceis being, as 
near as I could judge, equidistant from the hot spiral.^ - 

I now .tried to ascertam whether, at temperatures lower 
than icKf C^, the white would be repelled most. 

The resistance of the coil was increased a^ln, and the 
position of the arms in respect to the spiral noticed. 
When so much resistance was offered to the passage of 
the current that the spiral would only be just warm> it 
fancied the white was further from it than the black, but 
the observation was not satisfactory at higher tempera- 
tures ; up to visible redness the repulsion was equal for 
each. Breathing on the bulb sent the arms rapidly round 
the reverse way. 

The battery was disconnected from the instrument , and 
one end of a wire was attached to one of the platinum 
loops, the Ollier end of the wire being connected to the prime 
conductor of a frictional electrical machine. A few turns 
of the luindle sent the arms Hying about wiidlyi first in the 
positive and then in the negative direction, till finally 
one pointed steadily to the ptalinum spiral, and refused to 
move. When the candle was quite close it overcame the 
interference, and the discs revolved in an irregular jerky 
manner. In three or four days the electrical disturbance 
was sufixciently diminished to enable me to proceed with 
my experiments, but I could detect the aitluence fpr 
weeks after. 

One pole of a small induction-coil capable "of giving 
half- inch spaiks in air, was fastened to the platinum 
loops, the other pole being held by an insulating handle. 
The loose pole was then brought near the bulb. The 
nearest disc rushed round to it and followed it a little, 
then it stuck as if the glass were electnfied. By gently 
: moving the loose pole round I could get the arms to 
rotate in cither direction, and they would keep on for five 
minutes or more when once started. These movements 
apf)ear all to be explained by the known laws of static 
electricity, the rotations being of the electrical fly 
kind. 

I obtained rotation in a radiometer without having the 
surfaces of the discs differently coloured. One having 
the pith discs lamp-blacked on both sides, and weighing 
I *25 grain, was exhausted with a charcoal tube attached. 
On a candle being brought near it, the arms moved until 
two of the discs were equidistant from the flame, and no, 
amount of initial impulse in either direction would set it 
in rotation. A piece of ice caused it to move until one 
disc pointed to the ice, when it also stopped, but by 
sha<ling the candle with a screen, So that the light shpno 
on only one half of the tube, rapid rotation commenced, 
which, by altering the position of the screen to the other 
side, was instantly stopped, and changed into as rapid 
rotation in the opposite direction. 

To enable me to exhibit the movement of a radiometer 
to a large audience I have made an instrument, the discs pi 
which are of thin glass, silvered and polished on one side, 
and coated with lampblack on the other. Owing to lb 
great weight the movement is somewhat slow, feiit in 
the sun, or, with a strong light shining oft the instruntbOt, 
it is very striking, as it shows discs of light chasing eaph 
other roiind the room. 

To communicate motion from the interior of the bulb 
to the outside, a radiometer was made which would 
carry round a magnet. Outside the bulb of this instru- 
ment 1 suspended^ in a vertical position, a 
having me south jpefie at the top and the north pide kt 
bottom ; this oscwlates to and fro with every revdlutbh d£ 

[ the radipmoter,,,and' ubking contact; at .the 

! an .elecliidoumht tR»;a; battery to 

i through a ril^ of paper is drstiirti ^ ; 
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; fWliJiat at each rendution of the wtdiamerter a record is 
'js^htedoa the atrip of paper by data close together if 
/ tfeii ra 4 iom«tcr revolve® quickly, farther apart if it goes 
'■> slower* 

The power of the earth on the magnet is too great to 
allow the radiometer to statt without some initial im- 
petus: there should therefore be an astatic combination 
inside the bulb, but for a single expmment it be set 
going by pladng a few coils of insulated copper wire out- 
side the bulb and depressing the battery key for an 
instant An electric current is thus passed through the 
coils of wire, and the interior magnet is immediately 
deflected from its north-south position ; the impetus thus 
gained enables the light to keep up the rotation. 

yor the purpose of measuring the amount of force 
exerted by radiation I constructed a torsion balance 
capable Of indicating the millionth of a grain. A light 
beam having two square inches of pith at one end is 
^lanced on a fine fibre of glass ^ stretched horizontally in 
a tube, one end of the fibre being connected with a torsion 
handle pacing through the tube, and indicating angular 
movements on a graduated circle. Thv beam is cemented 
to the torsion fibre, and the whole is enclosed in glass and 
connected with the mercury pump by a spiral tube and 
exhausted as perfectly as possible. A flat oblong piece of 
soft iron weighing accurately o*oi grain is put into the 
cross tube under' the pith surface. This weight can be 
picked up by a horse-shoe magnet outside the tube and 
;; dropped on any part of the pith. A mark is made at the 
exact centre of the pith surface, and by moving the mag- 
net about it is easy to place the iron weight accurately on 
this mark. A ray of light from a lamp reflected from a 
mirror in the centre of the beam to a millimetre scale 
four feet off shows the slightest movement. When the 
reflected ray points to zero, a turn of the torsion handle 
in one direction or the other will raise or depre:*s the pith 
end of the beam, and thus cause the index ray to travel 
along the scale to the right or to the left. If a small 
weight is placed on one end so as to depress it, and the 
torsion handle is then turned, the tendency of the glass 
fibre to untwist itself will ultimately balance the downward 
pressure of the weight, and will again bring the index ray 
to zero* It was found that when the weight of the i-iooth 
of a grain was placed on the pith surface the torsion 
handle had to be turned twenty-seven revolutions and 
353®, or J0073® before the beam became horizontal. The 
downward pressure of the i-iooth of a grain was therefore 
equivalent to the force of torsion of the glass thread when 
twisted through 10073®. 

1 then found out the degree of delicacy of the balance, 
i'" of torsion gave a very decided movement of the index 
ray, a torsion of 10073® balancing the i-tooth of a grain, 
while 100074® overbalanced it. The balance will therefore 
turn to the 100,000,000th of a grain. 

Weighed in this balance, the mechanical force of a 
candle la inches off was found to be 0*000444 grain ; of a 
inches off o;ooi773 grain. At half the distance 
the weight of radiation should be four times, or 0*001776 
grma j the difference between theory and experiment 
b^gjanlyjj^ of a grain is a sufficient proof 

: pat themdic^ of this instrument follow rigidly the 
law of xnrmfi squares. An examination of the differences 
i^weeh the separate observations and the mean shows 
my estimate of the sensitiveness of this balance is 
i and that in practice it will safely indicate 

' 0 * an experiment at the meeting of the Royal 

3^ to demonstrate the movement 
m the case of riie radiomister. I made use of a 
' in a 44 nch bulb with ten arms, eight of 

^ tnV«t W Wjkh great care. Ten threads were 
’Mkjrd die , hlawpiim aad frohi a horir^ntal beam. 

, , gWttluahy huaxPh die bwhr eods. Only were 

^ eeletsfad licHid 450 srawi withoui: bre»kS»i*, 


which were brass, and the other two a long watch*sprta§ fl 
magnet. t*he discs were of pith blackened on one side. - ; I 
The instrument was floated in a vessel of water, four > 
candles being placed round it to set the arms ih rota^tlonC ,, 
A mark was put on the glass envelope to enable h slight; 
movement to be seen. , v 

A powerful magnet was now brought near the moving / 
arms, which immediately stopped, and at the same time j 
the glass envelope commenced to revolve in the opposite 
direction to that in which the arms had been revolving* 
The movement kept up as long as the candles were 
burning, and the speed was one revolution in two minutes. 
On the magnet being removed the arms obeyed the force of 
radiation from the candles and revolved rapidly, whilst the 
glass envelope quickly came to rest. The candles were then 
blown out, and as soon as the whole instrument had come 
to rest, a bar-magnet was moved alternately from one side 
to the other of the radiometer, so as to cause the vanes to 
rotate as if they had been under the influence of a candle. 
The glass envelope moved about one revolution in three 
minutes in the same direction as the arms, and on re* 
versing the direction of movement of arms, the glass 
envelope changed direction also. This I consider is 
proof that the internal friction, either of the steel point 
on the glass socket or the vanes against the residujil air, , 
or of both these causes combined, is considerable. Moving 
the vanes round by the exterior magnet carries the whole 
envelope round in opposition to the friction of the water 
against the glass. 

In another communication I propose to give the results 
of my experiments on the influence of the residual gas on 
the movement of the radiometer, and also refer to other 
i*esults which I have recently obtained. 

William Crookls 


OJV A NEW ASTEONOMICAL CLOCK^ 

'T'HE object of this communication was to explain to 
members of the Association and give them an oppor- 
tunity of seeing in my house in the "University a clock 
which had been described in a communication to the 
Royal Society, in 1869, entitled a New Astronomical 
Clock and a Pendulum Governor for Uniform Motion*" 
The following description is taken from the Proceedmgs 
of the Royal Society for 1869, except a few alterations 
and additions, and except the drawings, which have not 
been hitherto published : — 

It seems strange that the dead-beat escapement should 
still hold its place in the astronomical clock, when its 
geometrical transformation, the cylinder escapement of 
the same inventor, Graham, only survives in Geneva 
watches of the cheaper class. For better portable time- 
keepers it has been altered, through the vicious rack-and- 
pinion movernent, into the superlatively good detached 
lever. If it is possible to make astronomical clocks go 
better than at present by merely giving them a better 
escapement, it is quite certain that one on the same 
principle as the detached lever, or ^ Earnshaw^s ship- 
chronometer escapement, would improve their time- 
keeping. 

But the irregularities hitherto tolerated in astro- 
nomical clocks may be due more to the faultiness 
of the steel and mercury compensation pendulum, with 
its loosely attached glass jar, and of the mode in 
which it is hung, and to instability of the supporting 
clock-case or framework, than to imperfection of the 
escapement and the greatness of the arc of vibration 
which it requires ; therefore it would be wrong to expect 
confidently much improvement in the time-keeping merely . 
from improvement of the escapement. I have therefore 
endeavoured to improve both the compensation for change ; ' 

* “ On 8 N«w V<^rm of Ajstroiiomical Clock with Free Pendolum 
pemientiy Ooveniaii Uuifomi for Kscapement WJwat 

Sir WlMjam ThoieUtnat F.R.S. (Oommunioal^ to Saction A of. ttUi 
Adsodatlon/Tiiittrsday, Septotnbar 7» . / , 
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dead'beat cscapme^t <rf' Cralvam is retained* while 
great defect^ t&e stopping of the whole train of wheels 
of a tooth vipm a surface moving with the 
p^ulum, is remedied; 

irnaghie the escapement^ wheel of a common dead*heat 
, eloch to be moOntea on a collar fitting easily upon a shaft, 
iOl&tead of toeing rigidly attached to it. Let friction be 
! ap|died between the shaft and the collar, so that 

fvihe; wheel ahall be carried round by the shaft unless 
^ by a force exceeding some small definite amotmt ; 

^ uniform motion be applied to 

the train of wheel-work connected with this shaft, and so 
;nd|u$ted that, when the escapement- wheel is unresisted, 

, St will move faster by a small percentage than it must 
to keep time properly. Now let the cscape- 
mimt wheel, thus mounted and carried round, act 
upon the esc^Lpement, just as it does in the ordinary 
trlock. It will keep the pendulum vibrating, and will, 
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as in the ordinary dock, be held back every time it 
■: Inches the escapement during the interval required to 
' set it right ^gain tom having gone too fast dtiting the 
preceding interval of motion. But in the ordinary clock 
the interval of is considerable, generally greater 
■ /than the interval of motion. In the new clock it is 
' equal to a small fraction of the interval of motion : in 

V clock as now working, but to be reduced probably to 
* smaller yet The simplest appliance to 

the turns of this escapement-wheel (a worm, for 
i^lfetaiice, working upon a wheel with thirty teeth, carrying 
which will correspond to tiie seconds^ hand 
dock) completes the instrument ; for minute and 
" hour«lMi^4f 4r0 a superfluity in an astronomical dock. 

In I have made since the year 

plaA of escapement first occurred to me, 
Imve different tomsi uU answering to the 

prOcedihl although dtftedng wtddv in their 

;; ' ^rge'omotdEd 'tiimmmiod ' 'Charac^ters. -IH'.aU of them 
^ k reduced to a single tooth or arm, 


'todhtdni^ as much as possible ;the.,mo«iept- of 
' of stopped by the pebdulutn. ■ irth:revdve». " 
in the period of the pendulum (two pecotwis for a one 
! second’s pendulum), or in sttoe odd multipje ojf "^ Thua 
the pendulum may execute one or mote domplPte periods 
of vibraiibn without being touched by the escapement In 
all my trials the pallets have been attached to the bottom 
of the pendulum, projecting below it, in order that satis** 
factory action with a very small arc of vibration (not more 
on each side than i the radius, or i ccntiibctre for 
the second,$’ pendulum) may be secured* 

In the dock m my house the seconds’, pendulum of the 
fine movement, vibrates with great constancy through 
half a millimetre, that is to say, tl trough an arc of « J(y Of 
the radian, on each side of the vertical. This, I beheve, 
is the smallest range that has hitherto been realised in 
any seconds’ pendulum of an astronomical or other clock. 

In the drawing s represents the vertical escapetnent 
shaft, round which is fitted loosely the collar t", carrying 
the worm t/. The small wheel, /f, is worked by and 
carries round the seconds’ hand of the clock, a repre- 
sents a piece of fine steel wire, being the single arm 
to which the teeth of the escapement-wheel are reduced 
in the clock described in this paper; pp the pallets 
attached to bars projecting downwards from the bob, B, 
of the pendulum j a foot bearing the weight of the 
collar-w^orm and (‘scapement tooth. The bar connect- 
ing / with the collar is of such a length as to gu'c a 
proper moment to the frictional force by which the collar 
is carried round. The shaft .v carries a wheel, represented 
in section by %v w, w'hich is driven by a train of wdieel- 
work (not shown in the drawing) from the governor. This 
w'beel is made to go \ per cent, faster tlia'n once round in 
two seconds, while the pendulum prevents the collar from 
going round more than once in two seconds. 

My trials were rendered practically abortive from 1865 
until a few months ago by the difficulty of obtaining a 
satisfactory governor for the unifonn motion of the 
escapement-shaft ; this difficulty is quite overcome in the 
pendulum governor, which I now proceed to describe. 

Imagirte a pendulum with single-tooth escapement 
mounted on a collar loose on the escapement shaft just as 
desaibed above — the shaft being verlictd in this case 
also, A square-threaded screw is cut on the upper quartet 
of the length of the shaft, this being the part of it on which 
the cscapement-collar works ; and a pin fixed to the collar 
projects inwards to the furrow of the screw, so that, if the 
collar is turned relatively to the shaft, it will be carried 
along, as the nut of a screw, but with less friction than oh 
ordinary nut. Below the screw and long nut-colUr, threc^ 
quarters of the length of the escapement-shaft is surrounded 
by a tube which, by wheel* work, is carried round about 5 per 
cent, faster than the central shaft. This outer shaft, by 
means of friction produced by the pressure of proper 
springs, carries the nut collar round along with it, except 
when the escapement-tooth is stopped by either of the 
pallets attached to the pendulum, A stiff cross-piece (like 
the bead of a T), projecting each way from the top of the 
tubular shaft, carries, hanging down from it, the governing 
masses of a centrifugal friction governor. These masses 
arc drawn towards the axis by springs, the inner ends of 
which are acted on by the nut colkr, so that the Ipwer 
or the higher the latter is in its range, the springs pidl tto 
Inasses inwatds with less or more force. A fixed metal 
ring coaxi^ with the main shaft holds the. govemiiig 
masses in when their centrifugal forces exceed the fore^ 
of the springs, and resists the motion by forces of 
increasing approximately in simple iwoportion fo 
excess of the speed above that wmeh Just 
forces of thqsprings; As long as the escapefo^t^foi^' ;is 
unresist^di'.thenifit;c'oUar is carried 
motkmM ^ buter tubular sha% and so 
the force of to ii# ; 
sdinii^ibd to ptendulum It m 
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Diction is ^ , t. . r'^ 

iwau-sbaft turns same penod ns the tooth, being 

the period of tho penduluih. It through increase or 
diminution of the drtving^.tio^en or diminution or in- 
crease of the coefficient of fnction between the governing 
maises and ^e ring on whidh they press, the shaft tends 
to turn fastef or Slower, the nut collarworks its way down 
or ob the screw, until the governor is again regulated, 
and gives the same speed in the altered circumstances. 

is easy to arrange that a large amount of regulating 
power shall be implied in a single turn of the nut collar 
fektively to thO central shaft, and yet that the periodic 
application sind removal of about of this amount in the 
half period of the pendulum shall cause but a v^rjf small 
periodic variation in the speed. The latter important 
condition is secured by the great moment of inertia of the 
governing masses themselves round the main shaft. My 
communication to the Royal Society ended as follows : — 
I hope after a few months' trial, to be able to present 
a satisfactory report of the performance of the clock now 
completed according to the principles explained above. 
As many Of the details of execution may become mo: ified 
after practical trial, it is unnecessary that I should de- 
scribe them minutely at present. Its general appearance, 
and the arrangement of its characteristic parts, may be 
understood from the photograph now laid before the 
Society,'' 

I am sorry to say that the hope here expressed has not 
hitherto been realised. Year after year passed producing 
only more or less of radical reform in various mechaniciU 
details of the governor and of the line movement, until 
about six months ago, when, for the first lime, 1 had all 
except the pendulums in approximately satisfactory con- 
dition, By that time 1 had discovered that my choice of 
sine and platinum for the temperature compensation, and 
lead for the weight of the pendulums, was a mistake. I 
had fallen into it about ten years ago through being in- 
formed that in Russia the gridiron pendulum had been 
reverted to because of the difficulty of getting equality of 
temperature throughout the length of the pendulum ; and 
without stopping to perceive that the right way to deal 
wilh this difficulty was to face it and take means of secur- 
ing practical equality of temperature throughout the length 
of the pendulum (which it is obvious may be done by 
simple enough appliances), I devised a pendulum in which 
the compensation is produced by a stiff tube of zinc and a 
platinum wire placed nearly parallel each to the other 
throughout the length of the pendulum. The two pen- 
dulums of the clock shown to the British Association were 
constructed on this plan. Now it is clear that the mate- 
rials chosen for compensation should, of dl those not 
otherwise objectionable, be those of greatest and of least 
expansibility. Therefore, certainly, glass or platinum 
bUght to be one of the materials, and the steel of the ordi- 
oRkf astronomical mercury pendulum is a mistake. Mer- 
cury ought to be the other (its cubic expansion being six 
times the linear expansion of zinc) unless the capillary un- 
certainty of the mercury surface lead to irregular changes 
in the rate of the pendulum. The weight of the pendulum 
ought to be of material of the greatest specific gravity 
attainable ; at all events unless the whole is to be mounted 
in an air-tight case ; because one of the chief errors of the 
best exiaring pendulums is that depending on the varia- 
tiohs of barometric pressure. The expense of platinum 
puts it out of the question for the weight of the pendulum, 
even although the use of mercury for the temperature 
^n#eiJSAtion did not also give mercury for the weight. 
Thus Oven as good compensation could be got by 

rat as M any other means, mercury ought 

% a^lkrior ipodfic gravity (nearly three 

bf laid) to be ptdtettd to lead for Ae weight 


, 

l;have accordingly now made 

tide-gauges) with no other material in tfie moving patIWI 
than glass and mercury, and with rounded knife,, edges 
agate for the fixed support ; and I am on the point of 
making four more for two new clocks which I am hhvtog ' ^3 
made on the plan which forms the subject of this cofhr ^ 
munication. I have had no opportunity hitherto of tejpfc: * 
ing the performance of any of these pendulums, but thOlr t 
action seems very promising of good results, and 
only untoward circumstance which has hitherto appeatm, / 
in connection with them has been breakages of the glass in ; ^ 
two attempts to have one carried safely to Genoa for a tide- 
gauge made by Mr, White, to an order for the Italian 
Government. 

As to the accuracy of my new clock, it is enough to 
look at the pendulum vibrating with perfect steadiness, 
from month lo month, through a range of half a centimetre 
on each side of its middle position, with its pallets only 
touched during of the time by the escapement-tooth, to 
feel certain that, if the best ordinary astronomical clock 
owes any of its irregularities to variations of range of its 
pendulum or to impulses and friction of its escapement- 
wheel, the new clock must, when tried with an equally “ 
good pendulum, prove more regular. I hope soon to 
have it tried with a better pendulum than that of any 
astronomical clock hitherto made, and if it then shows 
irregularities amounting to yV those of the best astro- 
nomical clocks, the next step must be to inclose it in an 
air-tight case kept at constant temperature, day and night, 
summer and winter. 


OiV THE TROPICAL FORESTS OF 
HAMPSHIRE * 

Ilj' NOLAND at the present time has a climate far from 
i-# tropical, but at the time to which this lecture refers 
the palm and spice plants flourished here ; and hence the 
climate then may rightly be spoken of as actually tropi<kl, 

'Fhe data on which this in/crence is based are the fossil 
leaves which ate found in the clays of the south of Hamp- 
shire. Out of the many thousands of such leaves obtained 
by me during summer holidays for many years past, some 
selected specimens were exhibited in a cabinet in the Loan 
Collection of Scientific instruments. Other collections of 
leaves from this spot and from Alum Bay have been madci, 
and may be seen in the British Museum. It is the district 
immediately along the line east and west of Bournemouth 
which has been specially examined, and it is in the lower 
Bagshot beds, which are, comparatively speaking, amongst 
the youngest of the geological scale, that the leaves re- 
ferred to have been found. 

These Bagshot beds need not detain us ; but as I have 
referred to them as amongst the youngest in the geological 
scale, I may mention that above them we have the Brackle- 
sham beds, full of marine forms ; the Barton beds, also full 
of marine forms, but telling a tale of a dffierent sea ; the 
Headon, Bembridge, and Hempstead series, with many 
repetitions of marine and fresh-water oonditions, indicating 
long lapses of time. There is, too, the whole Miocene 
period, of which we have no trace in this district, but which 
we believe from continental evidence was of vast duratipru 
Then, too, there followed periods of immense length, 
during which England underwent its latest glacial epoch i 
after that, the time during which the gravels were formed. 
While, therefore, we speak of these beds as almost the 
youngest of our series, they belong to periods of an iur 
calcuTably remote past* 

It is from the cMs principally, and from the deep . 
cuttings of the recently constructed raUway from ^ZJoume^ : 
mouth to Barkstone, that our knowledge is maii^y ' 
rive4 There are, m addition, the diggings carrad s 
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'■'.Wo'.;seO thstt tooy;::'iio«E:; m a wild moorland 

ii!id0^hiilock«^^^b^^ |l^ high range of cl»alk downs, in a 
m wfeith staiid of Corfe C^tk. 

Y^irf: bleak lind b«M^ the scenery looks in high winds 
.. and drivijiif ahowOra* and the latter are of unusually 
: the clouds being* caught and held by 

: a<wn$. The moorland stretches far to the sea 

,«pid Enwraps Poole Harbour, continuing as far as the eye 
reachj beyond Bournemouth to the tower of the fine 
Christchurch and to the New Forest, being 
here and there clothed with extensive pine plantations. 
But in fine weather it has a chafm of its own and is 
. especially lovely when the yellow fur^ie and parple heather 
are in full bloom. Even the actual diggings themselves 
are most picturesque especially those now abandoned, as 
there we find little deep blue lakes surrounded by many- 
coloured cliffs fifty feet in height, in which bright yellows, 
magentas, and critpsens predominate. I do not apply 
the word blue to the small lakes poetically, for they 
are of pxi Intense blue, finer in colour than the famed 
blue of the waters of some of the Swiss lakes. The heath 
is, in some patches, of a magenta colour, where a crimson 
clay patch forms the soil if we examine these cliffs and 
banks we find them composed of clays dark or white, or 
red and white mottled, of layers of coarse grey grit and of 
sands of every shade of and yellow, white, and varie- 
gated. Often the sands have angular lumps of clay im- i 
bedded in them. The quarrying is mostly done in open 
pits, the clay being dug out perpendicularly with a long 
;imd narrow spade. Some of the deeper seams are mined, 
find a considerable depth is reached in Mr. Pike's work^ 
logs, and at Branksea it is worked under the sea-level 
Tificse pipeclays ate exported to all parts of the world 
ymerevm' good pottery is made. 

Overlying the pipeclays we find another series of de- 
posits, which arc not here quarried for use, but looked 
upon as refuse ; but near Bdurnemouth thoy are dug into 
in many places for the brick earth contained in them. 
They are easily distinguished by the darker colour and 
more sandy nature of the clays. These drab clay basins 
are of smaller extent and are full of remains of decayed 
leaves, and have actual seams of coal in them, which is 
bumi by the villagers. We now cross Poole Harbour, at 
; high tide a magnificent sheet of water, the distant hills, 

J b^Snd which me sun sets, giving it the appearance of an 
, ilSllan lake, and glance ai Branksea Island as we pass— 
the owner of which, howeyet, will not allow us to land. In 
^ sheftered bay of Studland we can see but little of the 
as they are now mostly overgrown to the very beach. 

; ;We are struck, however, by the coloured sands which 
^fbrtibly remifid those of us who are familiar with them of 
: still more brilliant hues of the sands at Alum Bay. 

Being fiutied acibsa the inlet of Poole flarbour and 
^ walking along the Beach towards Boumemouth/we find 
; the coast for the first mile composed of hills of blown 
' ;:;iahd> which the cliffs we have been viewing frem 

’ ^distance ^ These clifis are themsefm of 


j isatber mdhotm^ous appearance, l>eing devoid of the brU- 



ndiste^to slate colour. We notice apparently 
days, 'sands^^and grits deposited at 
and, without any singk, bcd'>di5g' jb'ace^, 

’fliati/a'few yards., The 'diPs^-prosttyin^, 

lbr"a distance ^ extend. 

‘ to m ^notice^h^ellangn ■their 



coa^posed bf loose white sands and idiWgle a thick ■ ' 

further eastih^^ljedtcBsaiB^ 

’'the' '$m 'M 'Con'Sequence of ’the general dtp of ■thtf'Sbs'hta./,' 
The aahd Ws which follow, where, they cap the 
'.are' 'reco^ised irom a great 'distance; by , their ''’|teatar'''" 
slope from the cliff shorewards, for they are so ; lops w !; 
composed that every wind blows the sand away in 
and leaves the shingle to rattle down on to the beaCfcv ; 
So loose is this material that that part of the ebast fibe ; 
which had clifis composed of this sand has iibw but an ^ 
insignificant height ; all the sand has been blown awhy by ? 
wind and wastea by rain, until the shingle has been left 
dropping lower ana lower, and the stones which neither 
wind nor rain could affect, have come closer and closer 
t^ether. This is the cause of the land connecting Sen- 
gistbury Head being much lower than any other in the 
neighbourhood. The shingly beds are ancient sea 
beaches, and the slope of them to the ancient sea can 
still be seen in places. So long have they been exposed 
that the Hint pebbles in them are sometimes almost de- 
composed, the familiar white coating to the flints being 
an inch or moie thick. This shingle, which* is composed 
of rounded pebbles, that tell the tale of a long rmling 
on the old sea beach, is now the source of the pebbles on 
the present beach, and the round condition of the pebblpii? 
on the present beach on this part of the coast is not as 
the shore further towards Poole, or as at Brighton, 
result of present wave action, although the existing - 
sea has undoubtedly reduced the pebbles in riaje. They 
cannot be confounded with the later angular rivet gravels 
-which everywhere cover this area. 

At the peninsula of Hengistbury Head, about six miles 
beyond Bournemouth, the cliffs again rise, being at first 
composed of black, chocolatc-colourcd, and white sands 
with pebbles, and farther on of green clayey sands con- 
taining nodules of large irregularly-shaped concretions of 
sandy, argillaceous ironstone disposed in layers, until 
lately worked for iron and shipped to the smelting fur- 
naces of South Wales. Beyond Christchurch Harbour we 
have cliffs of white sand which, according to my views, 
close the series. 

Inland the country has a barren appearance except in 
the plantations, and the scattered bnck pits afford no 
additional information of use to u$ in our present re- 
searches. There is but little of interest to the tourist 
except on the very edges of the district where the iwchaso- 
logist will be interested in the Minsters of Christchurch, 
with its associated ruins, Wimborne, and the ruins of 
Corfe Castle* 

No order of arrangement h at first apparent in these 
beds, but by going backwards and forw^iJs over the 
ground attentively there is, it seems to me, a very well- 
marked and recognisable sequence. 1 will now tell you 
what I take to be this sequence. It has never been sub- 
mitted to geologists before, and it is possible, as is olb?n 
the case with new work, that there may be some objec- 
tions raised to it 
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Jif^cen Indole Marho14f^, 

|lSve a rttagt5ifur«!tti;4ecth^:^^ l^iig mX lop.-feet 

toiigrht BraiAfea ; I'^‘irj 4 ;''i« ^ise f 0723 aea of this 'seHes. 
tTh^iv eiitite. :lh(e%e^ yet be, acetJ,rAtdy' stated, 

bat omy>e put''doyii '4^ aoetiO' ^300 feel ■ They ate eha- 
thcterised % tJjte iati that the clays contaitted In them ate 
' tisoaUy ^ 

The setl0$ hWye is a marine series and is some 
40p; or 0tick* The base beds are dark sands and 

days, Shtiaecded by beds and sands, then more 

'fm 4 y^ c^ya with pebbles, and ending with a thick deposit 
df li^hite This marine portion of the scries occupies 

the: dilfs bd^h Boscombe and High Cliffy 
''./.'/‘Flain .as tlp.btder of depostlidh app«at% We have coh 
lateral proof lliat this interpretation is tight, for at Alum 
Bay therd is a complete section of the whole of these 
beds althotigh som^hai thinned otd^ upheaved verti> 
tally, that tutitea completely on end, so that we 
Can examine them in detail in the Space of a few 
hundred yards, like passing in review volumes on a 
book-shdit. We see in succession the lower pipe-clays, 
the brilliant sdflaly thd dutker clays, sands, pebble- 
beds, one after the other, so tilted up and so placed that 
those who know nothing of the depression and elevation 
of areas can with difficulty be brought to belieVe that 
they have nil been deposited horizontsdly. 

In giidng you the history of the deposition of these 
beds, I shdiS have to speak of a sinking area, and before 
doing so let fee remind you that in Lyell's Geology,” a 
book in every otie^s hands, many instances are recorded, 
of sinking areas in historic limes, from our knowledge of 
which we feel justified in supposing that there were sink- 
ing area^ in geologicai times* 

The thick pipeclays and quart^ose grits which we hud 
at, the bottom pf the series can without the slighttst hesi- 
tation b«i re^ed to the result of tho wearing away of 
granite rock, for wherever granite is worn away by water, 
mere we hhd while clays ahd similar quartz grits. We 
need not go funner than Cornwall to see still finer clays, 
which have been produced an <^ile reednt times from 
granite by the agency of water# The beds of this district 
included in the Tertiarieti first laid down over the chalk, 
were"^ those now culled Ifendon clay (a marine deposit), 
and when the strimms which brought down our Bagshot 
beds first spread out their deposits, they spread over ib^ 
Lpndon clay^ except, t^chaps, in those places whefe they 
fir^t cut Stway the Imiidon clay, so that some of these 
Bagsh<fei were possibly l^id dowh on the chalk# The 
ill title case came from the west, and as hCre we 
fere neai!^ the hills, which were thif source of the clay, 
wb find life grits coarser md tho eiays thicker* 

^ At Stfeifead the grits are not so coarse, and at Alum 
^yv ^ the Sands aim fine, so feat 

ifeyone feb district could tdtl Which of feese 

SpOClmfefejfe^ * 4 

Each ^represents a small lake, first scooped 

by the jhmkt dm of fee beds just previously 
deiK)sifedi ail)i then filled in by sediment TbO mode 
pf action J» fei$;— The WSather disinlSgtates the 
of the distant granite rooks, and fee 
lUifefeea particles ate oarikd by rain into streamlets^ 
them on M the riven The river, 
gripds the, f&ekM which 
i ifife round bouldefe, uhfefe fiood 
^ iy-fevided granite. This 
feisib is spread far and 
s stream its kaafey 
ttep fe>, while., fee -''finer 
1,00 a.felfenr 'pool 

is met ip 

tides a#' 

Thifd 




^anqfefe feafinel, and what was a'kke;lie^Jofefe’dry IfediW 
tlfe,rlWfefe.,fec next fiood spreads 'bvfevfee.vfeleyv^eovo^ 
indbmfebnWith the surrounding .gr'ouhdrWhatVwas, thi|i 
again with thick grits. Such iS''feo'-origlfi?^ 
ofTMlfege' basins containing , the clays wMch serve,' noWi!| 
to ipake: yoiir pipes and your crockery. Y^u have 
to recognise that the valley in which this takes place was J^ifi 
slowly sinking, and there is no limit to the tfeefeness of;f; 
sands and clays which might be thrown down on One JS 
spoti and in this way can be explained fee suddea)|l 
changes from grit to clay, which would else be a puzzle VI 
to us. The site of these old lakes is very well seen now il 
wherever a clay basin has been quarried away, for 
clay is quarried away for use whilst the sand is left./:;;; 
Some of them are represented by the beautiful blue pboU , 'j 
I told you about, and are seen, therefore, to have been 
about one-quarter to one-third of a mile round, whilst :/ 
their depths have varied from 30 to 60 feet. Mr, ' 
Lawrence Pike informs me that other clay basins arc of / 
larger extent, being | of a mile in diameter, Their 
greatest length is in the direction of the valley. These 
clays extend under the surface, eastward, for they 14*0 ^ 
worked at Branksea undu* the sca-kvel, at Paikstone, r 
and near Bourne. At Alum Bay they arc tilted up, .. 
and are full of beautiful fossil leaves, ,:J 

This next series of beds above, which I have told yoU ' 
are of a different character, mark a great change in the C, 
conditions of the land. The clay patches are of smaller j 
extent, being the filling in of mere ponds or puddles, 
which acted on a smaller scale, as the lakes of which we , ' 
have jitst spoken. The change indicated by these beds 
is one from the valley in which the previous contained beds ; 
were deposited, to a broad low-lying tract in proximity ! 
to the sea. We infer that we can trace how this tract ; 
hecauie gradually lowered and lowered down to the sea- 
level. 

The belief in the gradual lowering of the land in this 
area is borne out by the fact that in the cliffs near J^oole, 
which are slightly lower in position than those farther 
east, we get only leaves of evergreens and forest trees, 
whilst as wc w’ork our way east so as to meet with beds 
on a higher level or, which is the same thing, of jnore 
recent age, we get a mixture of ferns and other plants, I 
which re<(uire much moisture, whilst fiirther east still we 
get fi'iscmblages of plants that could only have lived in : 
absolute swamps. 

Low as the land appears to have become we have no 
evidence whatever, tnroughout the whole thicknes's of this 
part of the series, amounting to 300 feet at least, with an 
exception which I will tell you about directly, that it was i 
low enough to be inundated by the sea, as fee few shells 
feat have been found are of fresh^water kinds. The 
exception alluded to is the oecutrence of logs of wood 
bored by the ship-worm or teredo. Ah fee ship-worms 
gafierally known to us live only in salt water, and are so 
deiiCately organised that the slightest mixture of fresh 
water instantly kills them. This isolated fact for some 
tlttie brescntecl a grave difficulty, but hap^ning to read 
Mr, GWyn j^efireys^ interesting account of the habits of 
fei^ creature, I not 6hly found that he t^elates the occurs 
rence of similarly bored wood 300 miles up the River 
Gambia* but distinctly states feat feeie is h 
yyhich lives in fresh water. Therefore fel« Siife^bsed 
fearfee infecfeimi may be on his aufeorljy removed* and, 
suppe^fel this feeory fepuld be voiiflod h# unfeetsally 
n<?c«^^# ■ 1«^/afejr, fefer feat ’tyse' 'feidfe^' l»eds'' are ; 

seriea I, A, 
brought ewymm d#dhiioh." ' 
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I tn this series of marine bedf we have at the bottom 
5oon beds, as I caU them^whkhmay tcspresenta simikt 
Ue of things to what we see itt Chttstchnrch, or Poole, 
Weymouth, or any t^ace where we have nmd banks 
t dry or even shallow, between each returning tide, 
e still find here leaves of trees, many of them doubtless 
erbangiiig the lagoons* which have so slowly decayed, 
It they ate overgrown with zoophytes; crowds of 
sters are met with t we find the remains of shorc- 
tbs, which from our knowledge of existing species, 
infer, overran the muddy shore ; the callianassa, a 
iwndike creature, which bored through ibe mud ; 
ipets, areas, corbulas, and many other shell-bearing 
)llu$C5, passing their lives, dying, and becoming buried 
the sediments of the shelured lagoons. This lagmon 
ndition went on until the gradual sinking has permitted 
|the ever-encroaching surf to break over the lagoon hairier, 
jto rush in, and in time overwhelm them with rolled shingle 
iand sea-sand. We still trace the lagoon condition for a 
ainilc or so east, where it is represented by cigar-ash 
coloured sands, impregnated with salt, and coloured with 
.this dark tmt of cai bon eons matter. These sands 
contain very perfect runnms of branches of a comfeious 
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BRANCH OF CONIFER 

Fuj j -^Ttr hhAti/u. 

tree resembling the genus Dacridium and large pieces 
of cactus, it should be mtntioned that this is the 
earliest cactus known, and that the spines are found to 
])e still flexible. The sands are in other places crowded 
with fruits something like those met wuh at Sheppey. 
Unfortunately the salt ronlained in them efUorCbces and 
Splits all these specimens into fragments. 

1 may just tell you that at Hengistbury Head we have 
deeper sea deposits, with sharks^ teeth and bones* At 
Highcli^, Barton, we have relics of a sea swarming with 
life, myriads of fossil shells may be collected on the cliffs, 
whilst still further on at Hordwell, we have beds showing 
that the land arose again, affording suitable conditions 
for the growth of luxuriant palms, and was the haunt of 
the alligator, turtle, and other reptiles which are now con- 
fined to tropical cotrtitries. 

Fjg. 2 is a view of the Valley of the Bourne at the time 
referred to above ; a description will be given in the next 
article^ (y<7 continuetL) 


GEOGRAPHICAL CURIOSITIES 
T^ORlNCf the meeting of the International Geographi- 
cal Congress ?it Paris in 1875, the National Library 
opened an exhibition supplementary to that which was 
held in the Tuileries* Although very rich in documents 
and modern geographical works, the great national insti- 
tution did not wish to show simply a duplicate of the col- 
lections exhibited at the Tuileries, and it therefore brought 
out only ancient and rare objects which the rules of the 
establishment wisely forbid to leave the building. Thus 
it showed to the public neither its great topographical 
maps, such he those of Cassini, van dcr Maelen, nor 
hs recent atlases, its numerous geological maps, its hydr^ 
«tephj<s of the French, English, and other Admi- 
But,thax^ to M, Leopold DeMc, 




Admm«trator*General of the National 14brai^, and to 
M. K Cortamben, Librarian of the Section of Maps and 
Plans, there was exhibited in the magnificent Mazarin > 
Gallery a collection unique of its kind, and to 'sdiich the , 
Departments of Printed Books, Manuscripts, and Ea*- 
gravings contributed. The objects exhibited belonged 
generally to Group IV., devoted to Historical Geography 
and the History of Geography, and comprised, besms 
ancient and modem works and MSS. treating of g<?0* 
graphy and its history, ancient maps and globes, instru- 
ments used by ancient geographers, astrolabes, sun- 
dials, dec. 

The success of the exhibition in the Mazarln Gallery 
inspired the Administration of the Library with the happy 
idea of transforming this temporary exhibition into a per- 
manent institution. This has been established in the 
grouud-floor of what is known as the “ Salle des Globes/’ 
and in the two rooms which look out upon the great court 
ot the Kue Richelieu, has lieen recently opened to the 
public who arc admitted on Tuesdays irom 10 to 4. 

Although the limited space at disposal in these apart- 
ments h.\s not permitted the transference of all the objects 
exhibited in the Ma/<irin Ciallery, and although the De- 
partments of Manuscripts and Printed Books have kep^ 
possession of some of the valuable documents lent on tne 
occasion of the Geographical Congress, the exhibition is 
I nevertheless of the greatest interest on account of the 
raiity of the objects which it contains. Space forbids us 
to give a complete list of the many objects exhibited, 
though we are able, through the courtesy of the editor of 
La Nahire^ to give illustrations and descriptions of a few 
of the cunoaities. There are nearly 500 objects alto- 
gether, and those who desire a complete descriptive cata- 
logue of them should procure No. 178 of the French journal 
just referred to. 

On entering the first room of the exhibition the visitor 
is at once struck with the large dimensions of the two 
great globes of Coroneili, made, in 1683, by ordei of the 
Cardinal D'Kstrees, who presented them to King Louis 
X I One of the most curious objects shown in this 
room is a map of the world, probably of the ninth or 
tenth century. It is a copy of one which appeared in a 
Commentary on the Apocalypse written by Beatus, a 
bcncdictine of the monastery of Valcovado in Leon, who 
lived in the eighth century. The original of which the 
one exhibited (Fig. 1) is a copy, belongs to the Hbfary 
of Turin. It shows strikingly the wonderful notions 
which these old monks had of the universe, and especially 
of the earth in which they dreamed their uneventful lives 
away. Four winds, represented by the grotesque figures 
seated upon the skin or leathern bottles, and holding 
shells in their mouths, indicate not the four cardinal 
points, but the "collateral points, where the sun rises and 
sets at the summer and winter solstices. The orientation 
of the map, as was for long the custom in the middle 
ages, places the east at the top, the west below, the north 
on the left, and the south on the right. A circular ocean, 
the old river Oceanos of Homer, surrounds the world. It 
we examine the interior of this strange mappemmde^ 
Europe will be seen on the left, Africa on the right, ana 
Asia at the top. The Mediterranean is represented by a 
very regular parallelogram, extending from east to west 
A not less regular branch of this sea occupies the place of 
the Archipelago, the Black Sea and the Sea of Azov, and 
bounds Europe on the cast, the north-east point of the 
continent being indicated by the words Hie Caput 
Europe (Europae). Islands uniformly square are spread 
over the Mediterranean ; we may recognise under strange 
names, Corcyra, Cyprus, Samos, Sicily, Corsica; the 
name Taesis^ which may also be noticed, designa^s, 00 
doubt, the City of Tarsus, which the author evidently 
regards as an idand. 

I In the surrounding ocean appear other isl^mds not leas 
I fantastical On the east the island of Crisa and 


'■'i(Wij!j';4*^it)> in,atlliiiito.la tlbe'ii^'ojt'.^td mi silver of mt iowti a% th0‘ J^mnke''Ct>Mhh^)ib^^ 

,,;$M'»ncient^ in trm^^m^clmiA ; m &e noith-east cuiicHtl eoutae is given to It I |jeeo^4 iii' ^ehUs 
':':y' .'Island of Tul^, , nvlica 'JheOgtls;, 'tlie famous, Thnl^ ; Tagus, under the name of T^Pm^'wfi'chm 'Utltier ’co^utcmnt ’’^ 
; then th#Tslan)4;vfif ''Btsotia,' which* however, is of'geo^aphy, discharges itself' mto lh'e"l^'^ttei*rahean..'''' 
in!^ Scotland mmt he apt to think, but the Wihal hOMidetahle river is that which Eow$ tOw^ds the ; ! 

hr^ttal home of ^ SCo^ lieiand ; for it was not till east under the name of £usis, a name stBl appli^ k Asia i 
ah^t the twdfth cei^tify tha^ the name was fairly trans- to a large river situated almost opposite tp this hhel ; 
to Hoith, Britain* ^ ^ Fcrlmps it may be meant for the Pontus Euxinos itself* 

The tu^raphy of ij^nrope is shown, partly in enormous the Black Sea j for to mistake a sea for a river was not 
onhee, \pattly to elongated masses, five principal chains, an uncommon thing with these old geographers* 

\ one is named, the Mountains of Gaul The political geography is of a higher kind than the , 

C^llmrum)^ without doubt, the Pyrenees. The physical geography. To speak only of Gaul we find 
i^dti^raphy is wretchedly meagre. The largest river is xnention made of Aquitaine, Toulouse, Gallia hugdunensis, • 



Fio. of the worl<i eoutaiuod in Boatuii^ii Commentary on the Apocalypse (loth c.). 


i^ GalHa Belgia ; we also find Francta^ which, however, banks j and then the Eusis, that mysterious Eusia to 
lip^nbt stand for Prance but for Franconia. which we referred above. 

Aaia,on the spot, no doubt, where Paradise was The countries and the towns are more abunoAntly ; 
;ud|^»ed to have been placed, appear Adam and Eve, in treated, though scattered pretty much at hazard, jerU'* 

5 position, and near them the serpent, who, salem holds the first place, under the abbreviation, fhiim; 

about him. Ten conical Juttoa, Aacalon, Sidon, Antioch, Asia Minor, Phrygia, , 
^ this curiotts scene, without names Mesopotamia, &c,, are represented in sttuarions mofa or .:; 

Caucasus Xarmd, and \Stoau 'Only less inexact ' , ^ ^ 

in this vast space: first Ae Jordan, , ■ iU'^rica, ^hataWifces <me atfirst ,ts theNik, 

’whii& whdifiB^ases Moimt 'Leb^on to a very strange’ mous.fif'iie,, divided hear its,, sources mto,iwo;'b?ahdha 5 jf'/' 
wayilfe no name, 'each' 4 sstttog\fr 0 mp':toke ; it feUs mtoshe.s^'W^ 

may its' iar^''tha»-itott'bf.thaV^ itself; . A'nbto'th^;,; 
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is mixed 



The Only other river seen in iWrica 

which descends from the country Of the Garamantes and 
faUs into the Mfeditorranenn ; it w probably the Bagradas 
-the Medjerda of the present day. The mountams of 
Africa are but potaly shown. After Mount Atlas {Montes 
which is neither in its place nor very marke% 
brdttgiti out, ther^ may ha laoticed three moucitams which 
abut iti the Mediterranean, and two steep and sharp- 
pointed mountains designated by the scarcely legible 


emtiity s)^m a marked progress on tfeat wWch we haye; ^ 
fust'describedi '■ 




jbiG. 3.— Arab zodiac (oue*titth hizo of ori^iuiU). ' 

! The room in which this map is exhibited contains many 
I equally curious objects, some of them of great rarity and 


Fic, a»«^Copper coittnogtupluc appiuratus. . 

words, du& Aipts Contra Arasihij this should perhaps 
be read Contraria sitt\ two mountains opposite each 
Other, foirmiftgi'as it were, two walls between which is a 
marrow fWissJ^e, But where exactly are they ? 

A imte inserted in the south of the map tells us that, 
independently of the three points of the known world, 
j the^ 1$ beyimd the ocean a fourth part which is unknown 
: to us on account of the heat of the sun, and on the con- 
tines, of ydrfi*, i* 1» fS*ied, adds rite author, that there are 
I?; Ahtipcwles.* , 

thls^msq|> belonging to the lith 

' ''E,;CoifUu»b«n» 



Ki<i. 4.— -FrcJich astrolabe (oue- fifth bize of origmul). 

value. Among these we may mention a copper cosmO- 
graphic apparatus (Fig. 2) by Thuret, of date i 725. On 
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Fro. s^'—Manan Behahn*s map oi the woricl* 


one lace are wqpreaented the northm 

the signs of the sodiac, as well as the cortesponwnce of > 





; idth ktrnit • on tie oChcy side h 

movement of tHO |4e^ tep*md the sum It 


by means of f in the 


sHor» and w made . to days, moeiths, 
years* In other rdoa»hs are shown the curious 


? Arwbaodiac represented m Fig. 3 .' 'and a French 'astro- 
inhe (fig. 4 ) oiadehy Francois Clmsisignet, and of dite 


It6«. Another 
^ world, patn^ on par«anm«t liS order#:?; 

;p, ■(1547^1559). So^e :.«r«tici,‘h*St«#hisf*;’#.\t' 
U'ATiesac, date it as far biick a« the time of Fjr^n^Ois I; , 
(t5l5'r4y). In Ft|?. 6 we Have reproduced a 

South America after this curious document. ' 

Among other objects is a fa osimilp of the ^ell-khbwa;^: 



grilse Behaitn, of date 1492, the original of j braj^d maF die wrld of Sebastian Cabot, of date 1544. 

whim ihhis globe is extremely curious, A v^uable legend in Latin and Spnish informs ui»i 

aGOmint of 'the itouna in the region where among wtber /things, that, |ohn.^ana Sebastinh ^Ca^nt "] 
continent not having been dis- \landed';on„^II^e cbntinem in 14 ^ 4 *^ ' ' .. ' ^ 

was,,ma 4 c- , An idea of the con^'. ,’i- 

the lUuj^tion, 'intestine >«d&d 'inatlncrive^oi^ 4 cdd^/^^ 

'f tg- $* ' " ,'^;oxity fcnoirn 0XfV cf Hm ode^ ' ^of mar m mm • w its mditence) ^ i 









NATURE 


nr 


hM wbo take an intere^ ia life 
3 a Snubtlcsa think with «* tiwdt swA^ adds 

>iie iii0re to the many attractions of Fans ; now that the 
:qan Collection is closed, nothing at all approaching it 
mists in Londons : 

TEkmUATUBBS AND OCEAN CURRENTS IN 
SOUTH PACIFIC 

f H the Bydragraphie und maritimen Me- 

I teml0gi€ Oahrg. iv,, 1876, Heft 6, p, ^19), Herr von 
ichleinitXi a member of the recent expedition in the 
German corvette Gazelle^ states his views on ocean tern* 
laratitres and currents ; these are somewhat different from 
bose expressed by Sir C. Wyville Thomson (Proc. Roy, 
ioc., vol, xxlv.), which arc oased on the data obtained 
iuring the Ckailenger exjiedition. The Gazelle^ after 
saving Auckland (New Zealand), pursued a course 
Imost due north as far as the Fiji Islands ; thence 
he proceeded to the Samoan Islands, situated at a 
hort distance north-east of Fiji. After a brief excursion 
o the Tonga group and back, the Gazelle (from long. 
73^ i 8'"5 W., and lat. 14*^ 28'*! S.) sailed some 2,500 
lautical miles in a south- south-east direction (to long. 

j ^ ^ lat. 450 33'*6 S.), after which she took a 
lue easterly, and later on, a south-easterly course, to 
Magellan's Straits (long. 80® W., lat. 51® 4i'*6 S,). 

The observations of temperature on the long cruise be- 
ween the Samoan Islands and the Magellan's Straits 
.re of special interest, as the course taken by the Gazelle 
ies to the south of that pursued by the Challengen 

On the first part of the course described, which has a 
lirection nearly coinciding with the meridian, eight series 
>f observations of temperature were made. The bottom 
»roiile of this part shows a peculiar absence of elevations, 
irhich is all the more remarkable when compared with any 
imilar ptohle of the same length in the Atlantic. 

The conclusion arrived at by Herr von Schleinitz, and 
lased on the results of his observations is, that in the 
Pacific the arctic deep-sea current crosses the equator in 
, southerly direction and meets the antarctic current 
►nly between lat. 30** and 36*^ S, This is just the reverse 
►f what takes place in the Atlantic, as it seems highly pro- 
vable from the observations of both the Challenger and 
he Gazelle expeditions, that in the Atlantic the antarctic 
ieep*sea current passes the equator, running northward of 
he same to a considerable distance. 

Herr von Schleinitz concludes from these latter ob- 
ervations, that if the antarctic deep current enters the 
4 orth Atlantic, even as a current of limited breadth, it 
mU nevertheless carry enormous quantities of water from 
be South Atlantic to the North Atlantic, as it is certain 
hat the current has a depth of more than 1,000 fathoms on 
be average. He then asks the question, What becomes 
f thiis mass of water ? There is no strong surface current 
tt existence which canies it back to the South Atiahtic ; 
sven the current caused by the south-east trade winds 
ups taote towards the Gulf Stream than towards the Bra- 
ilism coast current. There seems only one hypothesis 
possible, via;, that a great part of the water flows through 
he Arctic Sea and Behring's Strait into the North Pacific, 
nd that may be the cause of the preponderance of the 
:rCtip current of this ocean over its antarctic one. 

The natural conclusion drawn from this is that the 
fOUth Pacific, In ^der to complete the whole circle, gives 
^^great part of its waters to the South Atlantic, and ^ a 
iropf 'Of thin it might be pointed out that the ice limit 
Ipea not approach the equator so much anywhere as it 
lues in the South Atlantic. 

The £b!toWing fact$ may also be mentioned as in favour 
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eiis of a ceitain regular circulation taking 
-j’manner described. A comparison of the ^ir- 

both of the Atl^tlc 
shows ^at (I) tiie South Atlantic is 


colder than the North Atlantic j (a) the North Adaatic i# 
warmer than the North Pacihe ; (3) the South Padic^ 
is warmer than the South Atlantic. 

The higher temperature of the North Atlantic Ocean 
has hitherto been generally explained by the influence of 
the Gulf Stream* But a similar current exists In the 
North Pacific, and yet this is colder. There is no doubjt 
that the Gulf Stream has a warming effect on some Eurp^ 
pean coasts, but it is very probable that considering to 
comparatively small breadth of about too nautical mito^ 
and shallow depth of only 100 fathoms, the stream is far 
too insignificant to be able to exercise a perceptible influ- 
ence upon the climate of the whole North Atlantic and of 
the coasts surrounding this ocean. 

On the other hand it does not seem to have been suffi- 
ciently appreciated hitherto, that a ve^ large part of the 
North Atlantic is filled by water, which has crossed the 
equator, even if at a considerable depth. However 
trifling the rise in the temperature of this water, as caused 
by the passage over the equator, may be, when compared 
to the general temperature of the South Atlantic, it k 
nevertheless a fact taat there is an important amount of 
heat, which the South Atlantic loses and the North 
Atlantic gains, on account of the very large extension of 
the current Nor can it be objected with regard to this^ 
that the mean temperature of that mass of watei is pro- 
bably below the mean temperature of air in the North 
Atlantic, because there is no question of absolute heat, 
but only of difference of temperatures between the North 
and South Atlantic. 

The excess of water in the North Atlantic, which is not 
carried back into the South Atlantic by the surface-cur- 
rents, and which passes through the Arctic Ocean (where 
it loses the heat it possessed) into the North Pacific, 
causes a decrease of temperature in the latter, and, pro- 
ceeding southward, i.e,j again crossing the equator and 
thus absorbing heaL produces an increase of temperature 
in the South Pacific. Finally, the South Pacific gives 
back to the South Atlantic a part of that water at a very 
low temperature, which originally flowed from the latter 
into the North Atlantic perceptibly heated, on account of 
its passage through the tropics. 

This circulation, however, is not to be understood a$ if 
the lowest strata of all the oceans took part in it ; on 
the contrary, there are doubtless only single currents in 
the lower strata which follow it, while others may flow in 
an opposite direction. Further observations will throw 
light on these hypotheses ; those made up to the present 
are yet insufficient and at times even contradictory. At 
the same time it must not be overlooked that a constant 
exchange of water between the lower and upper strata, 
i,e,y currents flowing in a vertical direction, are proved to 
exist beyond doubt, particularly in certain zones. 

In conclusion Herr von Schleinitz considers the oceanic 
system of currents to be evidently a very complicated and 
at present obscure one, upon which the observations nude 
on board the Challenger and the Gazelle throw buta veiy 
faint light. ^ 

The second part of the course pursued by the Gazelle^ 
as described above, did not differ sufficiently in latitude, 
and therefore could not furnish any data which would 
be useful or decisive on the subject in question. How- 
ever, the observations which were made give results in 
complete accordance with the hypothesis referred to 
above. 

ON THE MEANS OF PROTECTION IN 
FLOWERS AGAINST UNWELCOME VISITORS 
'PHE phenomena relating to this subject, which tove 
* important bearings on the doctrine of selecpopy 
have recently been discnissed by M. 
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[v^Wmical 'Tli« follQwiijg is a 

■Dudme, of this ' " ■ ' 


, Kerhet*, first of ^ialrs it ^tiwairsntabjc to divide 
htlwi characters foumd in ]^ahis into ph^mh^kai^ which 
Sli^i5tg th^iir possemrs <t certain advantage, and imrpho- 
Ythxch ate of no advantage. While, no doubt, 
prqMess and even disadvantageous formations occur in 
plaiit^ it is yet certain that such individuals are soon 
extinj^d^hed and suppressed by others which bear advan- 
tageous characters. Most of the so-called morphological 
cliarapteirs have rather a certain biological significance, 
and it is only from the lack of observiitions regarding 
that the material for their comprehension is so 

- ' Hitherto study has mostly been directed to the relations 
the forms of flowers and those of the animals 
*|rii^itiiig them. M. Kerner ^ves an account of those 
V ihUn^ld forms hitherto regarded as only of morphological 
alghificance, but the use of which is to guard flowers 
atgainst uninvited guests and against all injurious influ- 
ence, and attacks to which they may be exposed ; these 
forms therefore are of essential biological value. 

How numerous are these enemies and uninvited guests 
win appear from the following brief sketch .-—First, there 
are tne liirge gracing animals, such as the ruminants, 
sqlipedia, ^Sct» Then there are snails, especially the 
V^acious Helicidse, which, indeed, are seldom found 
in the fiowers, not because they despise them, but 
^h^ause tltey are kept from them by a group of stiff 
bristles and prickles undeniealh »he flowers. The same 
''^ohh for soft insects, espcxially many larvae of cater- 
' ^arsv The wingless aphides are, specially among soft 
fe&cts, to be noted as unwelcome guests of flowers. 
They are found extremely seldom in flowers, being warded 
oijr py suitable means, but if they are carried into the 
fipwar they immediately force their proboscis into the 
sappy tissue. The insects with a firm cbitinous skeleton, 
ligAln, easily pass over the bristles and pnckles ; only 
ihoiir posterior feelers are sensitive to contact with sharp 
points. Among animals of this class those are injurious 
to flowers which, in consequence of their too small vsize 
do not, in passing through to the nectar at the bottom of 
the flower, brush against cither the anthers or the stigma. 
They take away the nectar without eflectiug fertilisation. 
But even when the cbitinous insects are of the proper 
si?!C they are unwelcome to flowers if they are wingless, 
for in that case they are a comparatively long time in 
ir^ching the flower of another individual of the same 
igpmes, and the pollen with which tht 7 are laden is 
e)$pOsed to so many bastards, that fertilisation by these 
is extremely improbable. 

^ |Spw the means of protection against access of these 
^'«ihi!*^crous animals are very various, as we shall pre- 

We may first notice the protection afforded by the 
i^ves, which produce the building materials of the flowers 
hre necessary to their growth. They aftord protcc* 
tSon through certain alkaloids and other compounds con- 
taifted in the Cdhgaf>, and also through a hard leather-hke 
consistence and thorny processes by which a portion of 
the leaves are protected from injury by grazing animals. 

tneans of protection in the flowers consist, first of 
iiik in the production of matters which are repugnant to 
f IHtoe animals ; such ar© alcohols, resins, and ctheric oils, 
'tO'sAich a number of the unwelcome guests have such a 
that they will rather endure the sharpest hunger 
:''*|£i^'e4t these plants. ' ^ . 

A kind of protection consists in prevention of 

td thn flowers by isolation of these with water, as 
Is ^ <ia^ in the Bromeliace^. Generally the foliage 
leaves atmospheric 

preci^iaies; fltiih collect and sn ftfm an in* 

^ ^ the passage of oieepmg, vrihg- 

oif, ,the flying whioi 


':!surmounta^' 
teas insect^ 




aflfnct jf^lmtion is not |wwent<^, ‘ ansS 

also . ■ against unwekoine ’-.ghesta/i^hich''’ ^ 

ptheriB^^'rO^^p to them ; ap'd ' it is' ’vei^'i^arknMc that : ' 
in nratier plants with projecting flowers, other in«sans' of - 
protection against creeping animals are wanting j v , 
are only developed when the isolating layer of water, from 
some cause or other, disappears. Very mstructive in fhis 
relation is the behaviour of Polygon%im umphiHutn. To 
the flowers of the plants growing in water, crenfepin^ , 
insects cannot come, the flowers being surrounded with iv; 
water. When, however, the water has run off and the 
plant is on dry ground, there develop on the leaves and 
stalks gland-hairs, which secrete a sticky matter, render- 
ing the flower-bearing axis all sme^, so that access 
is equally, forbidden to the creeping insects. If, now, a 
plant of Polygonum bearing these gland^halrs be put in 
the water again, the trichome-tufts with their sticky mate- 
rial disappear, and the surface appears once more smooth 
and even. 

Such a formation of sticky matters is tleveloped in 
very many plants as a sure protection against unwelcome 
visitants. These sticky matters appear on the most dif- 
ferent parts of plants, under the flower, and ward off 
especially creeping, but also unwelcome flying animals 
from the flowers. The variety of the glandular forms 
yielding sticky matter is very great, and then* occurrence 
IS very widespread. 

While these sticky matters ate effccti\x against creep- 
ing animals which have a pretty firm chitinous coat, and 
especially against ants, they are ineffective, against the 
soft creeping animals, the snails, which secrete slime 
on the sticky parts of tfic plants, enabling them to pass 
over these. Against such enemies the plants are armed 
with the most various thorns, prickles, and sharp teeth, 
which mostly have their points directed downwards, but 
may have the most diverse positions and forms. Quite 
peculiarly interesting are those prickles and needles, 
which serve the purpose not so much of keeping off 
unwelcome visitants as of sh owning to the insects which 
visit the flowers the right way for effecting fertilisation ; 
whereas if the same insects visited the plants and re- 
moved the nectar by another way, fertilisation would not 
be accomplished. 

The means of protection thus far described arc all on the 
path which the unwelcome guest must traverse if he would 
reach the flower. There are other means of defence, how- 
ever, within the flower itself. These, indeed, cannot be re- 
garded as absolute, for they may be overcome by unwel- 
come visitors. Thc7 consist of hair-like formattorti, 
which are united in large numbers, into grating-liko 
groups, rendering access impossible to one animal, 
while to another, which is furnished with a longer, thin 
proboscis, or can drive with greater force against the 
grating, they yield the desired food. These soft luir 
formations, which have the most various modifications 
towards the end in question, also often serve to point the 
by which welcome visitors may reach the nectar. 

where all the formations that have been mentioned are 
wanting, protection is still afforded by bends, eiflatge^ i- 
ments, and collocations of particular parts of plants, ^hS:h : 
are so diverse that it is difficult to indicate them curscftly; 
In general they may be divided into two grpupSt ohb bf 
which comprises those formations by whiph the iMSCtar is 
completely covered, whereas in the other the entrance is 
merely narrowed so that na opening remains by which the 
auimms m^y introduce their sucking qrjjfana The most 
differeht parts of the flower sbare in these formations, prow 
ducitig a W great variety of forms. . ; 

A last means of protection of flowqre is represented m 
those cases in which the flowers open o% ini^e 

evening, and the^^ pmdtd 
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ptoita^ and laoitlsr in tbe fo&afie y CTeepmg 

mett% s^itisfy here thejr need ef trouble 

dwiiiiifeelves about reachinlf the dow^a mgher up, and thus 
these remain protected from their vietts. 

<*From the foregoing obermions.^ says M. Kerner, 

it will sufficientlv appear that the relations of plant-form 
to that of animals the expense of plants are far 

more manifold than has hitherto been supposed, and that 
esneciaily numerous formations in foliage^leaves and stem 
ate so far of biological significance that by them protection 
is afforded to the dowers against the prejudicial visits of 
certain animals. Where the attacking animals arc absent 
this defence is also, naturally, useless, and therefore all 
these formations are properly to be regarded as means 
»f protection only for those plant-stocks which occur in 
their original region-— in the region where the species to 
which they belong has arisen. In another place they are 
perhaps not means of defence ; indeed they may even 
be of disadvantage, or their formation there is at least 
something superfluous, not in the economy of the plant, 
and as a matter of course, these disadvantageous, because 
not econonncally organised plants, when they come under 
conditions which are not in harmony with their form, are 
driven out of the field by competitors that are more 
advantageously organised. 

** If, for example, a plant species comes, in course of its 
migrations, into a region in which it is exposed to other 
attacks, or if the external relations in the place where the 
species arose (and with which it was formerly in agree- 
ment) are altered, it may become more and more rare, 
and gradually quite die out. Among these changes of 
external relations, however, are to be understood not 
merely changes of climate ; a not less important part is 
played by the changes which occur in the animal world in 
a particular region* Apart altogether from changes m the 
extent of distribution of animals, the animals vary as well 
as the plants, and individual varieties, which occur with 
new characters that arc advantageous relatively to given 
external conditions, may become the starting point of 
new species. What is of advantage, however, to the 
animals which attack the plants, constitutes, as a rule, a 
disadvantage for the attacked plant, and it is therefore not 
only possible, but in course of time it has actually often 
happened that in consequence of the multiplication of an 
advantageously organised animal form in a certain region, 
$ome plants in this same region having their flowering 
function destroyed, and their formation of seeds hindered, 
have disappeared gradually from the scene. 

“While, on the one hand, the dying out of certain species 
ivith altered external relations, is at once explained by 
cdianges in the attacks of animals, the same relations, on 
the other hand, afford an explanation of the phenomenon, 
bat under similar external conditions, plant species, 
(vhtch, with reference to other characters, are classed under 
be most different genera and families, do yet in certain for- 
mations agree with each other. Only the advantageous 
fotibs can maintain themselves, and only those individual 
wieties which appear with characters that are advanta- 
^bus with reference to the conditions presented by the loca- 
aty and position become the starting-points of new species. 
Since^ however, the creation of new species in this way may 
>^ur in the most different plant-families, it is explicable 
:1m We And, in one floral region, very many species 
Df the most different stocks yarded with prickles, in 
^wther floral region such species furnished pre-eminently 
mk flowers very rich in nectar, and that often even the 
maracter of the whole vegetation is determined by the 
preponderance of plants with like formations. ^ Owing to 
he fact that the variety of the means of protection, as well 
of the means of attraction is very great, and that 
hmigh fbrmations of the most different kind the same 
fbsuit qm be reached, this conformity is again, of coui^e, 
peWy Indeed, predsdiy by thii? circumstance that, 

same pmjudidal attades^ very different forma- 


tions may serve as equally good means of defonce, is the 
phenomenon explained that frequently seteraJi species of 
a family occur beside one another, without entering feito 
competition in this relation, because the speClcS, each 
after its own fashion, possess equal advantages.** 


r/fJ? ^Cr/OAT OF THE WINDS JN DETER- 
MINING THE FORM OF THE EARTHS 

TN view of the mo*.t recent dwcoveries in the region of physics, 
especially with regard to the nature and properties of forces, 
it became necessary to ipso for dynamical geology 10 give up aa 
unsatisfactory the division of geological forces into “igneous*' 
and “aqueous,” and to substitute a division of them into 
“ primary " ami “ secondary ” ; of which the former explain all 
the motions which wc observe on .and in the earth, according to 
their ongin and nature ; while the others — one might call them 
“agencies” to distinguish them from the first— would teach us 
what and how great changes in the figure of the earth's surface 
are produced by the bodies so moved, through reciprocal action 
on each other. Sensible of this inevitable reform in dynamic 
geology, the author of an es*;ay entitled “ The Action of the 
winds on the Confipiratlon of the Karth,*' sought to call atten- 
tion to the gaps hnherto existing in physical geography, and 
especially to show what a mighty and yet hitherto very little 
observed agent the wind is, considered as one of these secondary 
geological forces. In the following paper the author offers to 
the readers of Natttre a rhuml his memoir. 

ft IS at once evident and conformable to nature that the winds 
are to he regarded, in the first instance, as a proof of the unefpial 
insolation at different points of the earth’s surface, but, In their 
direction and variation, they are immediately influenced now by 
the position of the sun, now by the earth's rotation and the dis- 
tribution o{ the solid and the liquid \ that the winds are, on the 
one hand, a product of these geophysical actions, and, on the 
other, become a special factor, of which not only the meteorolo- 
gist, but also, in front rank, the geologist, is called on to take 
account. Since, that is to say, it is purely the winds which 
determine the condition of moisture of the atmo‘!phere, and have 
to perform the nUe of distribution of rain over the entire sur- 
face of the earth, but at the same time, in their constant circu- 
lation from the equator to the poles and from the poles to the 
equator, leprcsent an imposing motive force, it is obvious that 
to be able to prove and establish more fully their geological 
fMCf one must consider them in this twofold relation ; on the 
one hand as a climatic-meteoric, on the other as a mechanical 
agent Accordingly the essay referred to treats iu it« part, 
of the cliiiiatic-meteonc, in the second, of the mechanical action 
of the winds j while the third part comprehends those actions 
of the winds which they perform indirectly either in meteoro- 
logical or in mechanical relation. 

More particularly the First Pari Is concerned with the charac* 
terislics of tlic two principal wind systems, tlie polar and equa- 
torial currents and with their reaction on those continents and 
mountain-chains, by which, in their typical course — as is mani- 
fest on oceans and neighbouring coasts, especially west coasts, 
of continents— they are variously disturbal. The equatorial 
currents here appear as properly the distributors of precipitation, 
and therefore as the principal factors by which the transportic^ 
power of flowing water, or generally the levelling action of water 
on the earth’s surface, is produced. The polar currents, on the 
other hand, discover a tendency to act contrary to the work of 
the equatorial currents, that is, to restore thi precipitated water 
in vapour form to the atmosphere, and generally to further eva- 
poration. In view, however, of the fact that not all the water, 
which by action of the winds is precipitated on the solid land, 
returns to the ocean or the atmosphere, these two air-currents 
together appear to be similarly empowered to empty entirely, 
some time, the immense water-basin of the earth from which 
they continually procure anew their freight of water, and mean- 
while to continuously lower the sea-level, through by a very 
small quantity, and therefore to take a prominent part in the 
so-called secular elevation of continents. 

These two air-currents, indeed, are not everywhere and 
true to the character just given. On the contrary, when wy 
have to accomplish a great work, and especially when a pomr 
current has to rise over a lofty mountain, or an equatorial currewi 

2 Abstract, by Dr. Frgnah of a wwaoir of his In dw 
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*0 Ti«e oveiv this maar7 >h«b iit 1m reached the other side, 
eren atream down a$ a ii0<;> withering wind, the fdhn of Conti- 
nental writer on ^ ihiisty tegiona If, then, we find in 
coaat iKstrteU a greater }>eariy rainiall than further inwards, 
or on the wind side of the hills, we find lower snow- 
Unea and ftmther-teaching terminal moraines of the glaciers 
tlm oii the lee <dd» ; or lastly, if we find succc^ivcly regions of 
Of atei^pes, and of wastes, we may easily recognise therein 
each time an exprea^jon of the power of the winds, which, ac- 
Ooeding ns they are abundantly or poorly laden with aqueous 
vii^iir, or even quite dry, call forth this variety of geophysical 
|dmbmena* 

The ever-moving atmosphere has therefore the most hetero- 
geneous Actions. Wlule it feeds the glaciers and rivers, it causes 
at the same time a backward prolongation of these to the common 
source of the water— to the ocean, so as, with its moist breatli, 
lo produce everywhere simultaneously a formation of humus, and 
awake ail into life; and again, where it is otherwise— where it 
appears as by nature a diy wind, or has been deprived of its 
freight of water, it brings with it drought and death. Jn the 
deserts the flora and fauna, tlicn, have an extremely poor exist- 
ence ; the rivers no longer flow in a regular course ; they have 
already been long in retreat, or aie still only intermittent in their 
flow ; the lakes also, when they are to be found in deserts, con-' 
rinu^y lose, through the constant evaporation, an abundance 
of water, although they may long have ceased to have an outlet 
to the neighbouring sea. In many deserts you do not meet with 
a single brook or pond ; instead of such, you find only dried-up 
wadis and depressions, while the extensive stretches of waste, 
covered with salt incrustations and efllorcsceTices, as also the 
scattered remains of dead animal ^ecies of past times, give 
evidence that these waste and withered regions formerly wore 
^uite a diflerent physiognomy ; indeed, as the fossils and 
((lepoiits of gypsum and salt testily, must even have been flooded 
with euomious inland seas. Now, probably (next to solar heat), 
It was above all, the winds, especially the dry winds, which, 
acting for a long period of time in the earth's history, dissolved 
these Stas into aqueous vapour, carrtetl them away, and so 
txansfomed the former lake bottom, now laid bare, into a waste. 

/W.— But the winds are not only an expression for the 
general circulatidn of the ait ami aqueous vapour of the ocean ; 
Uiey are also a movuig agent quand mhne not to be under- 
estimated, since, in their progre^ they coatmunicaie their own 
motion to all bodies which are not heavy enough to withstand 
them. Now, according as, in this way, solid or liquid bodies 
(especially the waters of the ocean) are pul in motion, the 
xnechanicid action of the winds is to be considered from two 
distinct standpoints; first, it.s action on the solid land, and 
second, on the water, and through this again upon the solid 
land. 

In the first case, it is the conditions of the strata that are con^ 
riimally altered under the action of the winds. It is at one time 
.the snow, at another the salt-dust, at another the vegetable and 
animal temains, the ashes thrown out in volcanic eruptions, 
imasses of dust and dSbru, or lastly, sand, that are whirled about, 
carried miles away, and ag^ deposited. The so-called 
wiM^beddiiig diaracterises in every case the formations so pro- 
duced, or in cotiiae of produdtion. We shall cite here only two 
of the most remarkable examples of this kind of power in winds. 
One IS the extensive Chinese Loess formation, which, according 
to von Eichtholen^s researches, ap^sears to be quite a wind^for- 
mation ; the other is the progressive dune-fomatton and dune*^ 
jriiMig on flat sandy coasts. Closer investigations (in this cqn- 
of the conditions under which dimes are generally 
f^jopa^ examinatioiis of their form, slope, and strike, and 
lariW, some material tenished in the narratives of travel of 
and Dr. TieUe, have enabled the author to form a new 
as to the origin of sandy wastes but especially to riiow 
as a ntl% they are rimpW dune-formations cm the shores of 
rife Inland lake whicn has disappeared through evapo- 

Some examples of sand scratches^ sand cuttings, and 
wroug^ by hurricanest mustrate the favtlier 
acMraiafefld acrion of toe winds on the diy bad. 

of winds, cm water, we have, 
above a)^ fe (wind-drifta) and the motion 

of former Mnlfest themselves as 



poweijFul factors of iranspott; ike wh^.;ivayes ar^ besides feiatao 
!«erised^% a not unimportant efifeet in ^ lotion of deirfl^ 

, by their how land*-lfc»rmttig, how. land-shattering 

surge. In this way the waters appear Ifeio ae the feosi 
poi^i^lui medium through whidh the actiou of the winds is 
exetted on the solid land. In fact it is the capricious vrind- wave 
that destroys and carries away whole stretches of coast in to 

raise somewhere else and lay dry whole areas out Of the ocekak 
depths (sand bars, sandbanks, flat coasts, delta formaddns, Ah.)* 
It is the wind-wave that ever renders active the piihcmlc til 
con$itant transformation in opposition to that of stability, and se^lcti 
to alter the contours of the dry land. Not without reason, then, 
does El. Keclus remark It is by the movement of theatmo 
sphere tlmt we have to explain U,e form of continents.*' 

/lar Iff nmnmnmts de ratms>sphen\ qdil jaut expliqtHr la fiimt 
da continmU.) 

mrd Fart , — The winds, finally, produce, in an indirect way, 
many geological phenomena. According as’ they influence and 
determine the air-pressure, they cause now a perceptible sweHinj* 
out, now a sinking of some large water surface, as has been observe<l 
on tlie oceans as well as on the North American and the Swiss lakes. 
Through this influence of air-pressure the winds fuitlier appear 
to affect volcanoes now favourably, now pteventively-'-since 
also the lava masses in the crater (according to P. Berope’s 
representation) must be sensitive to atmospheric pressure; in 
high pre«sui*e finding a greater resistance, and in low premre 
rusing and breaking out more easily. The firedamp explosions 
also appear to be favoured by barometric depression. Similarly 
a certain connection can be demonstrated betwt?en the air- 
pressure and earthquakes. 

Still more evidently are winds seen to exert an influence on 
earthquakes and volcanic phenomena, when regarded as rain- 
vrinds. With a large access of atmospheric water are connected 
both subterranean deluges and overturnings, and an abundant 
formation of steam in the heart of volcanoes ; these circum- 
stances immediately give rise to earthdiernblings, or violent 
volcanic outbursts and exhalations of steam. 

If the hypothesis of T. K. Mayer, that the trade-winds are the 
principal cause of terrestrial magnetism, lie correct, we toust also, 
finally, ascribe to the winds an important part in the production 
of electricity. Lyon, Duveyrier, and Rohifs have observed that 
the dry desert wind is uncommonly rich in electricity. 

The author, indeed, has, in the course of his researches, given 
attention especially to the action of the winds in the most recent 
geological jieriods, and must in the meantime leave to Spcculisu 
tiie more definite answering of the question how far the traces 
of action of winds also in the older periods of the earthed history 
can be followed. It is certain, however, that since in historical 
geology we have to do with a land flora and fauna, and with the 
(wrongly) so-called ocean precipitate, and so with the building 
up of gfeimentary layers, wc have so many undoubted pro’ifs ot 
the existence of rain and rivers, and accordingly of that of winds. 
Even when the earth was still a ball of glowing gas— :and con- 
sequently a sort of sun to the moon's inhabitants, we can conceive 
the wind already acting as a geological ageut— with the proviso,- 
indeed, that the iheory (of Paye and Kcye) which regards the 
sun-spots as cyclone* like phenomena, or Secchi's view; that the 
tcm|>erature of the sun at the sun’s equator is higher than l>eyond 
the 30th degree of latitu le, be verified. 


UNDERGROUND TEMPERATURE^ 

A REMARKABLE series of observations have recently been 
" taken in a boring at Sperenberg, near Ikrlm. The bore 
was carried to the depth of 4,053 Rhenish (or 4,172 
feet, and was entirely in rock salt with the exception of the first 
283 feet, which were in gypsum with some anhydrite. The 
observations were taken under the direction of liefr Eduard 
Dtmker, of lialle-^an-der-Saale, and are described by him in a 
paper occhpying thirty-two closely printed quarto pages (206* 
23S) of the ceUschri/t fUr BergUiUttm^und-Saiinm^Wam 
(xx. Band, 2 itnd 3 Lieferung, Beriin# 1872). 

, V Ninth Ranortof th« flriflrii As«(x:iAdoii CoaiauUea, consisting 

teverew, Sir W Thomson, KRS , J, Clirfc Maxwott O. J. 

F RiS.,, Pmf* 'AnaCftsd, F.RS., Prof. Prostwich;' .Br. .C 

Foster, Prof A 1 Herich^ Cn A LeVo^f , 
afeeibced. far 'tba.'parptm of hiyostiig^mf y «'f 
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*mrH H fw ^ .tewpowtures was 

fe,*(i^-)iJiemsoin«ter of MaimuSi 

W^iwjwrflowinjj <rf inwary, whlehlt 

SSis&f %-’f t^Tit^e’SSSS'iA earth 
of degws that are empty m the earth- 

RSA From toe date the maximum tempe- 

ih^wsAteh «>* iwdrtmeat has been exposed can be deduced, 

Set id a C0tf«ctioh lor pteiswe, which is not very large, 

ifittMiixe the same ptc$i^re acts upon the interior as upon the 

XSnlihe t|tcmometer. . , 

In the yi<)vrihg rdmmi (as m the original paper) temperatures 
•le expressed in the Reaumur scale, and depths In Rhenish feet, 
be Rhenish fdot lieing roigjiz English foot 

Ohdervatkmi were first taken at intervals not exceeding loo feet, 
rom the depth of ioo feet to that of 4042 feet, the temperature 
rbserv^ at the former depdi being ii’o, and at the latter 38*5 ; 
Wit all these observations, though forming in themselves a smooth 
erles, were afterwards rejected, on the ground that they were 
sltiated by circulation of water and consequent convection of 
leat. 

It has often been supposed that though this source of error 
nay affect the middle and upper parts of a bore, it cannot affect 
he bottom ; but the Sperenberg observations seem to prove that 
10 such exemption exists, W hen the bore h*ad attained a depth of 
learly 3,390 feet, with n diameter of 12 inches 2 lines at the 
)oUom, an advance bore of only 6 inches^ diameter was driven 
7^ feet further. A theimometer was then loa^emd half-way 
town this advance )>ore, and a plug was driven into the mouth 
>f this advance bore so as to isolate the water contained in it 
rom the test of the water above. After twenty-eight hours the 
>liig was drawn and the thermometer showed a temperature of 
^6*6. On the following day the temperature was observed at 
he same depth without a plug, and found to be 33*6. Another 
ib^ervation with the plug was then taken, the thermometer (a 
re«h instrument) being left twenty-four hours in Its position. It 
registered 36^5, and again, without plugging, it gave on the same 
lay 33 ’9. ft thus appears that the effect of convection w'as to 
“ender the temperature in the advance bore 3** R, too low. 

Apparatus w^as then employed for isolating any portion of a 
)orc*by means Of two plugs at a suituble distance apart with the 
hermometer between them, This operation was found much 
noxe difficult than that alwve described, but in several instances 
t gave results which were deemed quite satisfactory ; while in 
)ther instances the apparatus broke, or the plugging was found 
mperfect. The deei)cst ol the successful observations by this 
nethod was at 2, lOo feet, and tlie shallowest was at 700 feet. 
The first 444 feet of the bore was lined with iron tubes, between 
vhich the water had the opportunity of circulating even when 
he innermost tube was plugged, hence the observations taken m 
his part wore rejected. 

All the successful observations are given in the third column 
d the feilowing table, subject to a correction for pressure ; and, 
or- the sake of showing the error due to convection in the ordi* 
lojy mode of obsemng, the temperatures observed at the same 
(epths when no plugs were used, are given in the second 
olumn I— 


Depth in 
feet. 

Temperature Reaumur. 

Wkhowt 

hhiggiwg. 

With 

plugging. 

'’700 ■ 

16*08 

17*06 


I7'i8 

18*5 


x^-oS 

20*8 


ao‘38 

21*1 

'■ ' h 30 o 

22*08 

22*8 

1,700 

22*9 

24*1 


244 ■■ 

25*8 

■ '.,2; IOO' 

' a6’B' 

27*1 



36*15 

f 


temperature 36*15 h^ given and 36*55, whtdt f« the mean of 
the hbbi^emcntioned observations at the depth of 3,3j^ 

Xnotber proof of the injurious effect of convection wns ob<r 

in the ^st 400 the great bore, designated 

the temperatures observed at the same depths during the sinking 
of another bore, designated Bore II., near it j the observatipnt 
in this latter being always taken at the bottom. The following 
were the results 


Depth 

Temperatures. 

Feet. 

Bore I. 

Bore II. 

100 

11*0 

90 

200 

11*6 

, 10*4 

300 

12*3 

tr$ 

400 

i3'<> 

12*5 


The temperature at the depth of 100 feet in the great born 
thus appears to have been raised about a'* R. by convection. 

The following is a table of the successful observations, cor- 
rected for pressure : — 


Depth in Rhenish i 

feet. 

Tennperaturo 

1 K<5aumnr. 

i 

700 

17*275 

900 

1 IH 780 

1,100 

! 21-147 

1,300 

i 21*510 

1,500 

23-277 

1,700 

24*741 

1,900 

1 

2,100 

, 28*668 

3^390 

; 37*238 


Assuming, with Herr Danker, the mean temperature of the 
surface to be 7*18, which is the mean annu.aJ temperature of the 
air at Berlin, wc have the following increments of temperature 
with depth:— 


Depths in Rhenish I Increment Increment of Increase per 

feet. ! ofdeptb, 


0 to 700 i 

700 1 

10 -095 

i r *442 

3*24 

700 10 900 

200 

i *’S?5 

'752 

i 1*69 

900 to 1,100 1 

200 

1 

! 1*184 

1 2*66 

I, IOO to 1,300 ' 

200 

1 0363 

; *182 

! •4t 

1,300101,500 i 

; 200 

1 767 

*884 

. 1*99 

1,500101,700 

200 

i »'464 

*732 

j rOS 

1,700101,900 

1 200 : 

! 1 763 

•8«2 

r9» 

1,900 to 2,100 

1 200 

I 2 ’164 

I *082 

2*43 

2,100103,390 ; 

! / 

«-S70 I 

1 -664 , 

1*49 

0 to 3,390 1 

3,390 ; 

30-038 1 

,-S87 i 

1 

2*00 


. ' • *»a»e terepemtUT^s are bpt corrected for pressure, owt tocy 


The mean rate of increase found by comparing the tcn:ipera- 
tures at the surface and 3,390 feet is exactly r Fahr. for 50 
Rhenish or $i'S English feet. 

The numbers in the last two columns exhibit upon the whole 
a diminution with increase of depth ; in other words, the tempe- 
rature increases less rapidly a^s we go deeper down. As regards 
the first 700 feet, which exhibit a decidedly more rapid rate than 
die rest, it must be remembered th^t nearly half of this distance 
was in a diffei^ttt material from the rest of the bore, being in 
gypsum vrith some anhydrite, while all the rest was in rock salt 
IVof. Herschel has found, b recent experiments not 
Itshed, that the cpnducthrlty of rock salt is exceedingly mgh ; 
and theory shows that the rates of increase, in supenmpos^ 
strata, should be inversely as their conductivities. We Wy* 
libiy attribute the rapid increase in the first 700 fe<« 





i0 ^ immll ^ l^t fxM'tkm (2(83 ireet) 

#}iicli l« not rook seilt l%iO #qiir tm of increase observed in 
long interrid betww ^ as, too and 3*390 feet is 

not so easilf suseoimted for ; Me cm only conjecture that this 
and the other tneqiuditl^ y^kh the above table presents, for 
depths ^eeedii^ 700 feet, are due to fissures or other inequalities 
in the rook udiicii have itu>t been put in evidence. 

With the vie# of summing up his results in small compass, 
Hert J^iinker has assumed the empirical formula — 

/ SB 7‘iS -f flur + 

t denoting the temperature (Reaumur) at the depth x (Rhenish 
feet) ; and has computed the most probable values of a and by 
the method of least squares. He finds 

r? *01^9857 r= — *000000125791, 

the ne^tive sign of b indicating that the increase of temperature 
becomes slower as the dqith increases. 

A paper by Prof, Mohr, of Bonn, as represented by an abstract 
published in Katuru (voJ. xi*. p. S4S)» has attracted attention 
Irxmi the boldness of its reasoning in reference to the Sperenberg 
observations. Prof. Mohr, however, docs not quote the obser* 
vations tbcmselves, but only the temperatures calculated by the 
above formula, which be designates, in his original paper {iVmes 
yahrhuchjm Mineralogies Stc., 1875, Heft 4), ** the results deduced 
from the observations by the method of least squares.” In the 
abstract in Katitae they are simply termed " the results of the 
thertnometne investigation of the Sperenberg boring,” a dcsig- 
nation Which is still more misleading. 

Attention is called to the ciraimstance that the successive 
ineremoats of temperature for successive equal increments of 
depth, form an exact arithmetical progression, os if this were 
a remarkable fact of observation, whereas it is merely the result 
of the particular mode of reduction which was adopted, being a 
jmtthematical consequence of the assumed formula / 7’i8 4- 

ax 4 - The method of least squares is not responsible for 
this formula, but merely serves, after this formula has been 
fuunmied for convenience, to give the l>c5t values of a and A. 

Herr thinker, in his own paper, lays no stress upon the for- 
siinla, and gives a caution against extending it to depths much 
greater than those to which the [observations extend. Writing 

Prof. Everett under date April, 1876, he requests that in the 
summary of his results to be given in the present Report, the 
formula should either be suppressed or accompanied by the state- 
ment that iu author reserves a different deduction. 

The following arc the differences between the temperatures 
computed by the formula and the observed temperatures : — 


1 

Difference (computed 

Depth. 1 

minus observed). 

700 

- 1621 

900 

; - o' 93 i 

1,100 1 

1 - I *204 

1,300 

4 - 0-427 

l,W 

+ o '553 

i,7co 

+ 0882 

1,900 

1 4 O'Sif 

2, lOO 

1 4- 0*238 

3>390 

4 0*482 


The necessity of » adopting some means to prevent the circula- 
tion of water In bores, has ior some time been forcing itself upon 
the attention of your Committee. Many of the observations 
taken by their observers have contained such palpable evidence 
of convection as to render them manifestly useless for the 
purpose intended ; and in the light of the Sperenberg exjieri* 
: shents it is difBcuU to place much reliance on my observations 
, taken in deep bores without plugging. The selection of a suit- 
form of plug is now occupying me careful attention of your 

Ifedr l>unker*s paper gives a very full account of the dilferent 
Idei^ ^ pl^ employed at Sperenberg. 

Ifee aj^pfung the mouth of the advance-bore the plug had a 
tapmingl it^lk^ was of bard wood, strei^thened hy two iron 
pHt. at ench end* ^^tid covered with alayer of tow 5 lines 
k mme wf wStich WAS thick and strong linen, nailed above 
'and' through a leather It was lowered 

the inm toda used lor bormg a and| 

when in poiltiim, irai 


of the ubds. The plug carded the theiimmneter suspended 
Itsexitraction wasoowinenoed by'n!ieanS'Ola''atow 
beam 4 )f the boring machine, lii order to avoid a sudden 
wteeh might have broken the thermometer, Tha fbrceVhich Wais 
found necessary for thus .slartirg the plug, as wefl as the impr^- 
sibn observed upon it when withdrawn, showed fhaiykiiad m 
t%ht, To insure a good fit, the top of the advahee-Wb bbd 
been brought to a suitable shape, and its ineqhaljtke tempved; 
by meahs of a revolving cutting-tool, Herr Oimker rehiatke 
that this plan is adapted to a soft material like io<^-satt, bit 
that in ordinary hard rock it would be better to make the bot^ 
tom of the main bore flat, and to close the advance-bore by an 
elastic disc pressed over it. The method of observation by 
advance-bores can only be employed during the sinking of the 
bore, a time when it is diflicuU to avoid error arising from the 
heat generated in boring. The exfKsnse of making an advance- 
bore at each depth at which an observation is rcqidred is also an 
objection to its use. 

Another kind of plug devised by Herr Dunker, and largely 
used in the observations, consisted of a bag of very stout india- 
rubber (9 millimetres thick) filled with water, and capable ot 
being pressed between tw'o wooden discs, one above and the 
other below it, so as to make it bulge out in the middle and fit 
tightly against the sides of the bore. On the suggestion of 
bore-inspector Zobel, the pressure was applied and removed by 
means of screwing. Two steel springs fastened to the upper 
disc, and appearing, in Herr Dnnker’s diagram, very like the 
two halves of a circular hoop distorted into an oval by pressing 
against its walls, prevented the upper disc from turning, but 
offered Utile resisiance to its rising or falling. The lower disc, 
on the contrary, wsls permitted to turn. Both discs were carried 
by the iron bpring-rods. Rotation of these^ in one direciiou 
screwed the discs nearer together, and rotation in the other direc- 
tion brought them further apart. The india-rubber hag could 
thus be made to swell out and plug the bore when it was at the 
desired depth, and could be reduced to its original sire for rais- 
ing or lowering. In order to prevent the boring-rods from 
becoming unscrcw’ed one from another, when rotated backwards, 
it was necessary to fasten them together by clamps, a rather 
tedious operation in working at great depths. 

In taking observations at other points than the bottom, two pf 
these plugs were employed, one above and the other below the 
thermometer. 

In some of the experiments, the apparatus was modified by 
using linen bags filled with wet clay, iusteaxl of indian-ruV>ber 
bags filled with water ; and. Instead of screwing, direct pressure 
was employed, the lower disk being supported by rods extending 
to the bottom of the bor<^ while the upper disk could be made to 
bear the whole or a portion of the weight of the rc^s above it. 
Some successful observations were obtained with both kmda 01 
bag ; but the water-bags were preferred, as reluming more easily 
to their original sixe when the pressure was removed, and coitse- 
quently being less liable to injury in extraction. In some obser* 
vations since taken in another place (Sudenberg), Herr Dunkei 
states (in the private letter above referred to) that indian-rubbei 
bags, filled with water, and pressed, not by screwing, but by :th« 
wmght of the rods, were employed with much satisSetion. 

All the methods of plugiing employed by Herr Danker in- 
volved the use of the iron rods belonging to the boring appamtUSi 
and therefore would be inapplicable (except at great expense] 
after the operation of boring is finished and the apparatus re- 
moved. 

It seems desirable to contrive, if possible, some plug that cm 
be let down and raised by a wire. In the first report of yem 
-Committee, it was suggested that two bag» of sand, one 
and the other below the thermometer, should be Used ibr thi< 
purpose. Bags of sand, however, would be liable to rub Of 
pieces from the sides of the bore, and thuli to liecome iatumed h 
drawing up. Mr. Lebour has devised a ping which will be of emil 
diameter duruig the processes of lowering and xuidng, but c^ bi 
rendered Imge and made to fit the bom, when at the prope 
depth; leeting down upon it a ehdiug widght suspended m j 
second wire. Sir W. Thomson et^gestu that a series of indMui 
tubtar disks, at a considerable 4istati0e apart^ will prpimbly b 
fotiadi cfiectuai , ' , ■ ■/. V'' , 

Mr. Boot has continued his observadons 'Mi Ihe born which h 
Is makiug at SwWerby, near Sea4e (Diiitcoln). it has tmw ode 
imrrled 1^ the de|dh of 2 ^ i(dd hi ia eailbjr ihsiditodf d 

sealcaseoui'dhale, 'Of ,earbonifdecrtt|vite^ 

lowi^''‘^''hi/omf 31 'inches*. 
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2,000 fiirt j 

iiii4l8jttia?bftd for a m6iitb» ' SufiiaN^foS tc^Ub ©ot to bo 
ctmwtion, «Sl ««Sr tW 1M« at 

t|iO iitiifooo to be 50% w« bavf . ano iocaeaec ot fl>9 ,wi a>ooo foot, 

micii 1$ at the rate of 1" io a *1. j r 

Mr* Sifliiioiii has taken a Berie* of obeervations at the depth of 
X ood feet' in the >Cent»< 4 i Town well, with the view of detcr- 
mihinff whether the temperature changes. The instrument em- 
ployed i» a very lerge and delicate PbUlips’ moximuni thermo- 
meter* The following is a list of the observations :— 




' 1 
, 1 

Depth 

inai- 

Thermo- 

Date 

of 

Depth 

indi- 

Temperature. 

Of loiyenng*! 

' i 

■ 1. 

cated* 

Feet. 

meter 
set at. 

raising. 

cated. 

Feet. 

Fabr. 

1874 


1 

i 

! 

1000 

64-50 

May 

8 

1007 

66*82 

>» 

May 

8 :■ 

1000 

63-80 

July 

2 

1009 

1 ( 11 “*) 

♦» 

July 

2 

1000 

63*20 

July 

28 

1005 

67-40 

»> 

July 

28 ; 

1000 

65-10 

Sejit 

8 

1004 

67 51 

>» 

Sept. 

8 1 

1000 

65-80 

Sept. 

29 

1004 

67-43 

M 

iSejit. 

29 : 

1000 

65*81 

Oct. 

30 

1006 

67 68 

>1 

Oct. 

30 ' 

3 i 

1000 

63-40 

Dec. 

3 

1006 

67-52 

♦» 

Dec. 

1000 ! 

63 80 

Jan. 

7 

1009 

67-63 

*875 

Jan. 

7 

lOOO 

637s 

Feb. 

I 

1006 

67-56 

>9 

Feb. 

I 

1000 i 

63-90 

March 

3 

1005 

67-58 


March 3 

1000 

63-90 1 

May 

3 

1006 

67-62 


May 

3 

1000 i 

! 63-95 1 

June 

X 

1005 

67-49 


June 

1 

1000 

1 63-00 ' 

July 

7 

1005 

67-53 

»> 

July 

7 : 

lodo 

63-87 i 

Aug. 

3 

1004 

67-58 

It 

Aug. 

3 ‘ 

1000 

63-87 j 

Sept 

10 

1004 

67-58 

>1 

Sept* 

10 ; 

1000 

64*00 } 

Oct 

2 

1 1003 

67-58 

III 

Oct, 

2 : 

1000 1 

63*90 1 

Oct. 

19 

1004 

67-62 

II 

Oct. 

19 ' 

1000 1 

63*80 1 

; Nov, 

X 

1005 

i 67-62 

t* 

Nov, 

1 ! 

1000 I 

63*70 i 

Dec. 

I 

Wire broke. 


The “ depth indicated '' is shown by a measuring wheel or 
pulley, over which the wire runs by which the thermometer Is 
raised and lowered, as described, with a diagram, in the 
Report for 1869. The above table shows that there is 
always some stretching, real or apparent, in the interval be- 
tween lowering the thermometer and raising it again* Recent 
observations by means of a fixed mark on the wire, have shown 
that the change is not, in tJie main, a permanent elongation, but 
an alternation of length* It is probably due in part to the 
greater tension which the wire is under in raising than in lower- 
ing, a circumstance which will cause a temporary difference of 
length variable with the rapidity of winding up ; ^so in part to 
the circumstance that the wire is warmer when it has just left the 
water than when it is about to be let down. Some portion of 
^e irregularity observed maybe due to variations of temperature 
in that part of the well (210 feet) which contains air. The oh- 
Biwations taken as a whole, show that any variatioxks of tempe* 
fature which occur iit this well at the depth of 1,000 feet, are so 
email as to be comparable with the almost inevitable errors of 
observation. The observations will be continucil at intervals of 
Si«t months, with additional precautions, and with an excessively 
constructea) non-registering thermometer, in 
^‘ddmoa to the maximum thermometer hitherto employed. 

^ the eminent geologist, M. Delesse. 
^ Ecdle Normaie at Paris, obsemtioits have been obuined 
from the coal-mines of Anrin, in the north of France. They 
were taken under the direction of M. MarslUy, chief engineer of 
these mines. Maxinmm ihermometew of the protected Negietti 
inserted in hole« bored horizontally to the depth 
*0^ of a metre in the sides of shafts which were in process 
Sinking, and in ytrhieh there was but little circulation of air. 
A cmsrter pC ^0 boar allowed to elapse in each case, after 

TOjngpf ibe hole, before the thermaineter was inserted, and 
didbrent shalb were tried. Those 
;a%,Nos. I*,'' H., HIh were in the mine Chabaud I-a , 
imd b.' ,1 V. was 'in the mine' 'Kcnard. 

^ lw^td>serya^^ at eight difierent depths, 

temperatdre F* at the depth of 38*5 
'imdimulibg' .with F* at'aop'S metres. ' 
i ■ - 'nfiem - ‘.wee®' ■ obeervatfons • at > four depths, com* ■ 

and:diisdfog witif^i^at 185m 


in Shaft llX. them w^ observatfons at thiee depths, com« 
numoing i^ih ^ at 87*8 m., and ending with 6^4"* S» I44 
These three shafts, all belonging to the same miim, wme vmy 


(52* or 54^ F.). 

In Shaft IV., whidi was very dry and had an air temperature jof 
about 15® C. (59® F.), observations were taken at 6 depths, eomr; 
xnenctng with yof^ F. at 21*21x1., and ending with 84^#. at " 
134 '8 m. 

The mean rates of increase deduced from these observations 
are : — 

In Shaft I., 1° F. in 14*4 m., or in 47*2 feet 

„ III., ,, 8 'o 5*®‘» »» 28*4 „ 

M IV., ,y 8*57 9f 28*1 ,, 

The observer mentions that in Shaft XI. there was at the depth 
of 90 m. a seam of coal in which heat was generated by oxyda- 
tion ; but no such remark is made with respect to any of the 
other shafts, although it is obvious that some disturbing cause 
has rendered the temperatures in Shaft IV. abnormally high* 
Possibly the heat generated in boring the holes for the thermo- 
meters in this shaft (which was dry) has vitiated the observations, 
the instruments employed being maximum thermometers Two 
of the slow non-registering thermometers mentioned in last 
year’s Report have been sent to M. Delesse, to be used for 
verification. 

The slow-action thermometers are constructed on the following 
plan: — The bulb is cylindrical and very strong, and is sur- 
rounded by stearine or tallow, which fills up the space between 
it and a strong glass shield in which the thermometer is in- 
closed. The shield is not hermetically sealed (not being in- 
tended for protection against pressure), but is stopped at the 
bottom with a cork, so fiiat the thermometer can be taken out 
and put in again if desired. Stearine and tallow were selected, 
after trials of several substances, including paraffin- wax* bees*- 
wax, glue, plaster of Paris, pounded glis, and cotton >vool. 
The thermometers are inclo^ in copper cases lined with india- 
rubber. When placed, without these cases, in water differing 
10“ from their own temperature, they take nearly half a minute 
to alter by one-tenth of a degree. 

In concluding this Report, your Committee desire to express 
their r^ret at the losses which they have sustained by the dea^s 
of ProL Phillips, Sir Charles Lyell, and Col. Strange, of whose 
valuable services they have been deprived within the last three 
years. 

OUR ASTRONOMICAL COLUMN 

The Rotation of Saturn on his Axis.— On December 7 
Prof. Hall, of the Naval Observatory at Washington, observed a 
very white spot on the disc of Saturn, just below the ting. At 
6h. i8m., Washington mean time, the spot was cential, and it 
was watched from 22h. 40m. sidereal time, to oh. jom., as it 
moved across the disc. It was small, very well defined, and 
from 2 ' to 3" in diameter. A rough ephemeris of its motion 
was sent to various observers in the IJ.S., and the observations 
which have been received are as below. The second column 
gives the time when the spot was central. 

Wash- 

iimon. Place. Observer. o - c 


1876, Dec. 7 
10 


6 18 

Washington 

Hall 

... 

6 IX 

Cambridge 

A. G. Claik ... 

- 8* 

b 3 

Hartford 

D* W. Edgecottib 

0 

6 4 

Poughkeepsie M. Mitch^ 

- I 


Albany 

L. Boss 


5 47 

Washington 

Hall ... 

0 

5 SO 


Kastman ; 

3 

538 

Cambridge 

A G. Clark 

4* 9 


The column 0 - c gives the residuals when a rotation-time of 
X0h. 13m. is assumt^ At Albany, on December 10^ the spot 
was imeiii, but not unril after passing the centre, 

[It will be remarked that the time of rotation, supported hF 
tfo: abpve observations erf a very definite spot, is in clO!« agree- 
ment with foe result obtained by Sir W. Herschel from nofo^ 
.'lh«mocessivnA|^p«arBii0M;ofabeh: „ 




o*4s« oo^kt^^Uy )^ie«ied 

^01 xegmrd to Sif W; tlie uneet** 

Waty attadilj!^ to i^eh tfcc liJit«»tin|5[ <^fir. 

niatto ^ it jiiitt aiitfiid at by the African bbaetvers will 
ttoetott he the taore WIooiik^ 'Ibe {ierschelian rotation for the 
|»teet gMm of Satina W Ibeeh aometimea oonfonndcd with a ro-^ 
tattoii not de|>Mi%ttpOn ohaermtiona^ but calculated on iCepIer^s 
law for a satOlMte at an apparent mean distance equal to tite 
aetoi-diameter of thO middle of the ring ; thus, Baily, ih his 
“Astronoipiad Tables and Formulse” — which were widely 
finoted ior many years-^has loh* a9m« 17s* for time of rotation 
both of the globe and the ring.] 

Thie N»bula in tub FtEXADEsS. -Mr. Maxwell Hall, of 
.Jmnanica, some observations of this nebula made on 

fiotoher eo, XS76, with a 4'ioch Cooke equatorial, and power 
55* ‘^The nebula was ‘bright/ according to Sir John 
HerSchefs scale, and extended in a parabolical form at least 40^ 
from Metope, which was at the ibens, while the axis of tlie hgure 
was nearly 3. of that star/^ 

The difficulty of seeing with very large instruments a very faint 
nebuhisity in dose proximity to a bright star is strikingly illus- 
trated a remark wade by Mr. Brcyer, observing with Lord 
Kpsse 5 hb States--"** The Merope-nebuk is never perceived with 
Lord Rossers telescopes/’ So also H’Arrest sought for it in vain 
with the Copenhagen refractor, subsequently referring it to the 
date of whidi we are writing, which may be invisible in a great 
tfrleicope but seen without difficulty in the finder. Vols. Iviii* 
Of Astroncmhchc Nachrkhtm may be consulted for the 
eatfier discussions as to the variability oi this object. 

V^aiABXJK Stars.— I' rof* Schbnfcld has published in J 7it- 
der asiratmnmhm Qmilschaft^ xl Jabrgang, 
Heft 4» an ephemeris of the maxima and minima of mo.st of the 
variable stars for 1877, including Algol, A 'I'auri, S Caticri, 

K libras^ and U Coronse Borealis, which have short periods. 
The max. x Cygni is datdl February 6, and the min. on 
September 15 ; Mira Ccti, mm* bn July 23, max. on Novem- 
ber 10. 

Schmidt’s star in Cygnus was red on January 7, and about 
equal in brightness to the star -f 41** No. 4243 in the “ Durch- 
nuaterung,” but the difference of only 0*5 m, between the catalogue 
tnrightness of this star and that of + 42'^' No. 4204, certainly did 
fiot represent their relative intensity of light on this evening. 
The variable might be estimated at 7*2m. by reference to the 
tatter tear. 

MbTROXX oy January 7. — In Uie early part of this night a 
av^ber of meteors were remarked near London, with unosualiy 
siow motion, particularly in the cases of several winch e<iaalled 
fi^iter in brightness. One at loh. 331m G.M.T. starting from 
near a and p Ursse Majoris, appeared to receive a sudden check, 
and was stationary for two seconds 3*^ below o Cannm Venati- 
commi where it was nearly extinguislicd, but a faint portion left 
a train for several degrees further. It was not easy to judge of 
Ihe radiant point owing to continaal interruption from pa^si^ 
clonds, but it would probably be somewhere about the stars in 
Urte Majcff ab^e«iiamed. Mui^ lightning on this cvehit^. 
jtht. soffiacal light wcipl Men as 1^ as the principal stars of 

MubBouENE OBSEEVATDEy.— The Eleventh R^ort of 
^ Viiitoxs of the Metbonme Observatory^ with Mr^ ; 

Eepbrt the year ended 1S76, June 3o» has 
'Widirion to the^ Mrge 'tefteeWs, the Obsi^^ 
^ S4nbh oqitatoriatjf htf^menteffi ex**'' 
:eQted With respbet tb the former, Mr. 

ht the mirror* retain their 

''|wW 't ^W dWly wbUi it'te '»bt to 'be. overlooked 
m the time Witt teMphe to be 


p^ishi^ in anticipation of ti^s eweptual^, which m«| 
'Oetur'icfbner .than is now looked for, "he < intends db^te ' ii'iot 
during the ensuing year to praeritei Jm grindin^^ polkbihi 
large mtrihees. Oat of about %$& nights during the year U 
which the report applies which were more oi less 4t lor obserV* 
ing wdth the reflector, forty were solely occupied wl& ' visitors 
The astronomical work accomplished includes the examination^ 
measurem^t, and sketching of seventy of the nebulm and 
clusters of Sir John Herschers .southern work, of which the 
greater number have been drawn and described in a mannec 
suitable for publication. Mr. Kllery adds s— ** The muU of 
these observations indicates that several of the nebuke are con- 
siderably changed^ while others appear so completely altered as 
to be scarcely recognisable, save by their position with rcipect 
to adjacent stars. The nebula about tj Argus have been com- 
pared with a drawing made in March, 1S75, but no decided 
changes were detected. The weather was so far unfavourable 
at Melbourne for certain classes of oljservations that out of ninety 
conjunctions of Saturn’s satellites only ten could be pb-served. 
i No material change In the reguk** work of the Observatory is con- 
templated daring the year following the conclusion of the report. 
Observations with the transit-circle would be continued assidu* 
ously as in previous years, the Government Astronomer regard- 
ing this as the fundamental work of the establbhmettt, which 
has already given it a reputation in the world, and he quotes in 
proof of this the opinion expressed by Sir George Airy, that 
the Melbourne Observatory had produced ** the best catalogue of 
stars of the southern hemisphere ever published.” The revision 
of Sir John Herschel’s figured nebulae will also be continued, 
wuth occasional planetary work, as lira wings of Mars and Jupiter, 
observations of conjunctions of Saturn’s satellites, &c. 

The early publication of results obtained with the great re- 
flector is strongly itrged by Mt- Ellery, and all astronomers will 
concur in his representations upon this point. Difficultieis, no 
doubt, must exist in giving such results to the astronomical 
world in a perfectly satisfactory manner ; nevertheless, Mr. 
Ellery thinks if a plan he proposes is approved, these difficulties 
may be surmounted, and all the completed work with the re- 
flector may be forthwith published. We can only express the 
hope that work of such great interest, and which may so greatly 
add to the reputation of the Melbourne Observatory, will soon 
be in the hands of the public* The importance of eafly publt*» 
cations of astronomical work in these days can hardly be 
exaggerated. 


METEOROLOQtCAL NOTES 
New Daily Weather MAT.-*-We hail with the greafete 
satisfaction the appearance, on New Year’s Day, of the flrst 
number of a daily international weather-map issued by the Aus- 
trian Meteorological Institute. It embraces nearly the whole ol 
Europe, and supplies a want not met by any existing weather- 
maps, in representing the weather of Central and part of Southern 
Europe, with a satisfactory fulness such as the meteorology of 
this Important region demands in the development of tids bran^ 
of the sdenbe. In addition to the invaluable materkl 
lication wiH lay before us from day to day relating to thunder** 
storms, the summer rains, and the falls of hail axtd snow of Ceh- 
tfil Eurotm^ it will also furnish data absolutely indispensable In 
Investigafin^ the causes which detemiine the course and the rate 
df 'pi00w ^ the stbms of Nonh-westM Eutopic. Indted^ 
in mpoetf iui4 consequently In ^ pri^ndriii of Brhii^ 
stprmsp the Austrian empii^ % of all eouotri^ Be 4^ 
w^rdi of Crete; Britten, eteoud In imptetaxice oh^ to La|d«iad 

' Low Ti^REEATUEEs.— moetewteis, so^e remark* 
atdy low tte^perateres have been secorM in variote iteunttite. 

teonm'itedtet oecui^'Og'Sd^ber :i^ oyer 
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tlw north of the Uhlted States, and 
liiWlAttended with considenhla dame®*, the temperature fell at 
I Ottawta to - to-!-©. What makes tWa tewperatwe noteworthy 
til that at the same time the wind continued to blow with 
[ meat violence, the low ten^twe bong &us not confined to a 
few feet of the surtacc. but that of the aerial current passing 
[ over Ottawa at the time- O® 4 the temiwrature fell at 

f in Swedsm, and also in Lapland to -31 -2. An 

lanttcydone of Umitcd extent, with the characteristic calms 
t Mid tiglit overspread this region at the time, and it is to 

[ be noted that the space of excessively low temperature embraced 
^ an area virtually coincident with, and equally as limited as* that 
f’ of theaiiticytione. Still lower temperatures are reported from 


kclosiog stone has been with great care endtei^r tempved^ 
showing a strangely intertvdned mass, possibly as met by sudden 
death, but more probably a collection of dead bodies gathered 
together by the action of the waves. They cover a space of 
about two square yards, and the individual specimens possess an 
average length of thirty-two inches. These fossils can be dassed' 
with no existing species, but appear rather to possess a combina^. 
tion of diverse characteristics, which at a later stage of develop- 
ment became distinctive features of quite different types. Pro- 
minent among the peculiarities are the bones of the extremities, 
resembling those of existing lizards ; the head, which can almost 
be called a bird’s head, and the massive scaly armour, cemsistittg 
of sixty to seventy successive rings. 


the of Russia. The O&ios gives the following in- 

formation as to the unusually low temperatures which pre- 
vailed in Narthem Russia before Christmas. The thermo- 
meter of the Physical Observatory at St Petersburg (in town) 
showed OH' the 22nd, at 9 A.M., - 37'»’8 Cels., and in the 
Botanical Garden (in the suburbs), between 7 and 9 a.m., 
the fallowing temperatures were observed: — - 38* -i on the 
2Qtlx, -r 39^* *4 on the aisl, and - 41 "’9 on the 22nd (- 43° ’4 
Pahr, ) On the last-named day the mercury was frozen, 
and the readings were made from a spirit thermometer. So 
low a temperature as on the 22nd was never observed before at 
St. Petersburg in December, during the 123 years that regular 
meteorological observations have been made ; and even daring 
the coldest month, January, such low temperatures were observed 
before only four times, namely, 38^’ on January 26, 1S68 ; 
- 41“ in 1760; - 3«’’7 in 1772 ; and - 39‘’ o in 1814. The 
region of low temperatures occupied a very large tract of land, 
and the cold advanced from the north-east, as was also the case 
during .the unusual cold of 1868. On the 22nd there was ob- 
served in the morning, - 4cy^‘4 at Vologda, - 40^*5 at Kuo- 
pio, in Finland, - 39" *9 at Bielozerak, - 39*^ in Moscow ( - 40* 
in the higher parts of the town), &c. Very low temperatures 
might have been predicted for some days before, as already 
on the 20th the cold reached 44* Cels, ( 47* Fahr. ) in 
Vologda, and the barometer continued to rise in the whole of 
Korthetn Europe, whilst a minimum of pressure traversed the 
middle parts of Europe and Southern Russia, with compara- 
tively high temperatures and cyclonic winds, which in the north 
and on the shores of the Baltic blew from the east and the 


We notice with great pleasure that decided steps are about 
to be taken to reform the curriculum in Exeter Grammar Schooh 
It is intended, as soon as arrangements can be completed, that 
the younger boys shall be taught divinity, English, including 
history and geography, French, Latin, arithmetic^ and the other 
elements of mathematics, drawing, and some elementary natural 
science. At a certain point in the school Greek will be.added^ 
in accordance with the provisions of the Scheme and the resolu- 
tion of the Governors ; or in lieu of the study of Greek more time 
will be devoted to mathematics, English, modern languages, and 
natural science. German will be taught to any boys sufficiently 
advanced in other subjects to make it desirable. Thus, it is 
hoped, boys will be adequately prepared for the Universities, for 
the Public Service, for professional or commercial life. The 
principle of this new scheme is excellent, and should it be fi^h- 
fully carried out, Exeter Grammar School ought to becom^one 
of Ore most efficient aud complete schools in the country' We 
hope that the school will receive every encouragement in 
tins laudable effort to provide a complete coarse of instruction. 

The Vilna Observatory is reported to have been totally 
destroyed by a fire on December 28. The Vilm$ky Vtsinik 
says that the combined efforts of the town and railway fire 
brigades, of the troops, and of the students of a college in the 
neighbourhoood, did not succeed in overcoming the fire and 
rescuing the great refractor and photo-heliograph. Only books 
and iiistminents of smaller value were saved. This is a great 
loss to science, as the Observatory had done, daring the 
last few years, very valuable work, and some of the beautiful 


north. 


photographs of the sun was exhibited at the South Kensington 


™. I Loan Collection. 


NOTES 

A WEALTJiv Copenhagen brewer, J. C. Jacobsen, has given 
the sum of a million of crowns for the promotion of mathe- 
matics, naiural science, the science of language, history, and 
philosophy. 

As we intimated some time since, the Swedish University of 
founded September 21, 1477, will this year celebrate its 
40Dih anniversary. Great preparations are being made for the 
®*?*^^*, University is not only the oldest but the richest in 
Scandinavia ; besides many rich gifts from Gustavus Vasa, it 
received, among other things from Gustavus Adolphus, 360 
farn^ which now yield an annual rent of 200,000 crowns. The 
fun& for ihnhktenance and salaries amounted, in 1870, to 
the yearly Government grant to 300,000 
crb^lii ilte teaching staff consists oi‘ thirty-five professors, 
tw^^y-seven adjunptSy and fifty docents $ the number of inatri- 
sindefite amounts to about i,Soa 

T|an l^ysl Cato^ Natural History at Stuttgart has just 
1^^ ^iched with an exceedingly rare and valuable imla-onto- 
which is probably wflthmtt its like in the geo- 
tha world. It consists of a group of twenty- 
, torn the vsan4stmie.;8trata of -Stuben. The 


Mr, F. B. Meek, the eminent palaeontologist, and for several 
years a member of the United Stales Geological and Geograplu- 
cal Survey of the Territories, under Prof. F, V. Hayden, died 
at Washington, D.C., December 21, aged fifty -nine years. He 
had just completed the great work of his life, the Cretaceous and 
Tertiary Invertebrate Fossils of the Upi>cr Missouri Country, in 
one large quarto volume. 

In the last Session of the Berlin Anthr(fpolo^sche Casdheh^fi^ 
Prof. Virchow stated that the intrepid young traveller, Herr V. 
Horn voti der Horck, is at present in the camps of the war- 
like Sioux Indians, busily engaged in obtaining plaster casts for 
craniological studies. The printed record of v. d, Horck’s 
journey of last summer to the Polar Sea, has just appeared in 
Germany, and contains much of value written in a very sprightly 
style. During the first half of the journey zoological and geo- 
graphical ends were kept in view. On the return trip through 
Lapland to the Gulf of Bothnia, the expedition assumed an 
almost exclusively anthropdlogical character. Enormous collej> 
tlons of bones and more especially of skulls were made, and 
a large number of masks were obtained from the present inhaU* 
tants of lApland. So extensive and complete are these resaltSiJ 
that Prof, Virchow regards them as more valuable lor the 
of Scandinavian eranlology than the combihed cdUectiona O' 




mimixm outside «l tl^e itoiidlnAylim eou&ttiei them* 

of the filiet tt^ 4 yimter eommenic^ticm 

iadsts between the Pdia^ See eed the Gulf of Bothnia* On the 
aumottit of thei^tewditsd hestwe^ these bodies of water, the lake 
Waetolo iMipl lies at a hhlght of 800-900 feet above the level 
of the ^ tW rivers icnv ht»tn this, one to the north, empty 
ing IhtO the IvallOi and the other to the south, emptying into 
the Kilitui. Fre(|ueiit cascades and rapids render this water- 
way uiel^ for purposes of navigation. 

PAT-MrEar— the Tima correspondent at Kome tcle- 
4 :raphs on January 7 — writing from the Observatory on Mount 
Vimnvius, says that for the last two days the instriiments have 
fhoWn evident signs of agitation. The smoke from the rooiln- 
taitt is issuing with greater farce and increased volume. In tlie 
interior of the last mouth, opened on December 18, 1865, the 
jfe’le is no longer visible, in consequence of an immense amount 
of material having fallen into it, through the giving way of a 
portion of the crater of 187^. An extraonl'mary eruptive force 
will, therefore, be necessary either to make a way through the 
enormous accumulation of sand and scorite or to open some new 
xpohth, whether on the summit or the side of the volcano. In 
thii meantime, the cone is manifest, but it cannnot l>e stated 
lyhen it will reach a point sutheient to overcome the resistance. 

M. PAYf has been appointed president of the Burmu ties 
JjUnn^iiwies for 1S77, and Dr. Janssen vice-president. 

r , A sn^wscRumoN has been opened at Rouen fer the erection 
of a statue to M. Pouchet, the naturalist, who was the director of 
, tlm Bobmic Gardens of that city, and who died ten years ago. 
M, Pouchet, as a correspondent of the Academy of Sciences, pub- 
lished many papers in defence of spontaneous generation against 
M. Pasteur. His works are referred to by Haeckel and 
Biutian. 

An ^dmiralty Committee of Inquiry has l>ecn appointed 
in co^ctiosk with the outbreak of scurvy in the Arctic expe- 
d^n. 

At the meeting of the Oec^aphical Society on Monday, Mr. 
Robert Micbell read a paper on The Russian Expedition to 
the Alai and Pamir.” The expedition resulted in much interest- 
ing information, which was meritiemed in detail, as to the physical 
featuf ei of the country. The president, in winding up the discusnon, 

. observed that the regions virited by the expedition and described 
iii ^he paper were, perhaps, the least known in Central Asia. 

, 1[^key contai^^ vast and confused ranges of mountains, some of 
jpeaks of which were among the highest in the world. He ] 
th^ when further expeditions of the kind were organised, 
at^ W9hi<l ha taken by our government to secure riiat at least 
Vf/p Englishman of raquislta sdentihe attainment should be 
atlowad to accompany them. 

^ mECEKT thonmgh survey of the Kasbak-giader of tha Cau* 
ca^ has peeved rilht since 1863 it has increased, a/*, its lower 
extremity has advanced down the valley, by 826 feat* 

^ Tlit Mtdieinisek^mtiaUgisc^ Tisrdn of BMin dddded» Bt dit 
■'imikm of lanuSiy 4, to cdt together during the prdefit year kn 
s^Wglcal congresa The following four subjects are announced 
v ^ for the coining .cdnfeience Methods 

sdMc^lctd investigation. 2. Causes of epidemic disease da* : 
paidedt upon ntankii^. 3. The natural conditions 6f epidemic 
. '"4 Ihe C&Hiagmm vimm, , 

■ session of. the Vienna ZMlf^hieh*hkmscke 

‘ reiwl by finer J.* Mann ** On the l^epi- 

Dolomite Region,” and Prof* Jeitteks 

/, ;Dh. u at present . 


daliiMmdg in the principal German aUies^ a ebur^ pl ain 

on the read^ of his last tour throui^ Mithe^ 

FtovV ICtsuN, one of the most amObg the ymailger 

Gd^an mineralogists, has accepted a call to the 
of crystallography at the University of Haile. 

AtrstRiA follows Germany and other countries In UceeptiUg 
the ittvitatioh of the King of Belgium, md an 
GiieiisekaJK has been organised at Vienna,, 

The Gchxian Imperial Sanitaiy Department commences, 
with the beginning of the present year, the publication of a 
weekly periodical devoted to sanitary statistics and dll subjects 
connected with the preservation of the public health. Prompt 
official reports of the mortality in all cities numbering over 
150, OCX) iilhabitants, will form a leading feature, 

The Municipal Council of Paris, determined to spare no efforts 
in order to prevent fresh inundations, have voted the funds for 
boring a new sewer, or rather a tunnel, which will be utilised 
for discharging a portion of the Seine, below Paris. 

The plan for the rebuilding of the icple de Medicine is now 
ready to be presented to the Municipal Council of Paris. When 
all the works are completed the total surface covered wiU be 
8,000 square yards ; it does not now exceed 3,000. The expense 
will be 4,300,000 francs. 

An interesting article, by Mr. E, A. Barber, with some 
curious illustrations, on ** The Rock Inscriptions of the Ancient 
Pueblos of the Colorado, Utah, New Mexico, and Arizona,” will 
be found in the Amcrknn A\ituf 'aiist for December. 

In an article in the Tk^ue SetefUiJit/ue of January 6, M, H. 
Le Chatelicr shows that there is no geological evidence for the 
existence of a great inland sea in North Africa, though there 
was probably in the district of the Tunisian Chotts, at one time, 
a small isolated salt lake. All the phenomena of the region of 
the Chotts and of the Sahara may be explained by the action of 
existing forces, which might at Some future time cause a thin 
layer of salt water to reaccumulate over a small extent of surface. 

With reference to our note (Nature, vol. xv. p. ibyljon 
Mr. Alien*s work on the North American Bisons, which we 
stated was issued by the University Press, Cambridge, U.S., 
we are informed that this “ University Press ” has no relation 
with the Univer.sity. It is simply a name denoting its position 
near the University grounds to distinguish it from another large 
printing establishment known as the ** Riverside Press,” also at 
Cambridge. The memoir noticed formed a port of the ” Memoirs” 
issued by the “ Museum of Comparative Zoology,” which have 
taken the place of the former ” Illastrated Catalogues,” the title 
having been changed so as to enlarge the scope of the 4to« 
pi;bticatlons of the old numbers of the Catalogue coUeoted into 
volumes to form tire firu volumes of the Memoins. 

On December 30, the Bremen Verein fur die deutsche 
Nordpaljahri^ changed its name to that of Bremer ^ea^ra^ 
phisehe Gesellsckaft Tire question of Polar exploration has 
assumed such dimensions that a private society cannot hope to 
accomplish much unaided in this direction. The society will 
henceforth devote its energies to the solution of ^jgrapMoid 
problems in other parts of the world. Its occasional commuh^ 
cations are also to be replaced by a regular period W 
quarterly, under the editoritd supervision of Dr* Moria t 4 ndeinafu 
A spedai ^ feature of the new society will conslit Ih 
courses oir feohiM feom the most famous of recent explorers ; 
Brehm, Otissfeldt, and Baron von ScMelhits, are announced hs. 
£rst on the list 

X^Tk letters i&m Bydoky report the arrival of the Kev, 0* 
Biw% spending the last year to Folyntfida, pass^ 

mg lroto <toe feWid to another in the mMon brig Wtskp* 

'ntido in 'this islands of. .'h^esT'"' 
.The:|nhatotohU.Of''bO.!jt Mdods 
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cittltilibitk tmt i»4it}ge in ^ ^ow tiieir com^ 

piete mwteiy o»»r Aeir «i 4 ^ preference for 

flesH. "fitw Britova wa» aoeteted cntitely and crossed 
lemal times* the itAtM S» BBy, the loftiest point being 
ZAOO feet hi^h* It is well populated, aod the natives expressed 
the usoal surprise et seeing white men for the first time* Ihe 
tribe at Btoehi Bey informed the trav^ers of another tribe at 
some distance from the coosti^ wiio were provided with caudal 
ippendages of an exceedingly remarkable character, and pro- 
(iMseii to obtaih a specimen before the next vbit of the brig. 
A*t anotlier place, the wealthier families among the natives were 
uccustoincd to confine their daughters for several years before 
the attaimnent of puberty in tabooed houses, not allowing them 
:o put foot upon the ground during the whole period. A 
mperior tribe was encountered at Spacious Bay, with lighter 
somplexions and straighter hair than their neighbours. Both 
sexes wore partml dothing. Large collections were brought 
back illustrating most fully the geology, the fauna, and the 
rich tropical ftora of the islands 

M. CLEWtKNT GankEau, who has recently been in London to 
study the Semitic monuments in the Briibh Museum, writes to 
the Times mumadverting on the complete want of system in their 
arrangement. The Semitic remains are scattered among other 
collections in such a way as to make their examinalion a work 
of the greatest difficulty, whereas were they properly classified 
and arranged by themselves they would form a Semitic Room 
without a rival. 

The Geographical Society of St Petersburg has received a 
telegram from Prjevalsky announcing that he has crossed tlie 
1 ‘hiaii Shan, And* on October 14, was fifty versts from Korashar. 
The country he was then in is a desert. 

M. Wai>)[>ington, French Minister of Public Instruction, is 
busy fitting up a Urge pedagogical museum, which will be 
located in the hotel of the Ministry, and be open to the inspec- 
tion of any scientific men interested in the progress of l>edagogy. 

The first portion of the German Jitkreshirickt ilbtr die Fe>rU 
tchrkie der Chemte^ for 1875, containing 480 pages, about one- 
third of the complete work, has just been issued. General and 
physical chemistry receives 150 pages, inorganic chemistry, 
So pages, while the remainder of the number is devoted to 
organic chemistry, which will also occupy the greater portion of 
he second number. Prof. Fittico, of Marburg, assumes, with 
the volume for 1875, the chief editorial supervision, and is 
assisted by the following able corps : — K, Bimbaum, C. Bdt- 
tittger, C. Hell, H. Klinger, A. Lauberheimer, E, Ludwig, A. 
MichacHs, A. Naumann, F. Nies, H. Solkowski^ Z. H. Skraup, 
and K. Zbppritz. Complete sets of iAiti yaknsderichf are difficult 
to obtain now as seven years' numbers are out of print A perfect 
»et from 1847 to the present date, with the two registers, costs 
ftom 500 to 600 marks in Germany. The editor requests from 
the authors chemical articles separate copies of their com- 
munications in order to lighten the labour of dassificatioO and 
compilation. 

We have received vol. I of the of the Davenport 

(Iowa, 0 ,S.) Academy of Katund Sciatees. This Academy 
had a very s^nU be^nhlng in 1867, bat is now in a flourishing 
ooikdtthm. The vobine contains he ptoceedhQgn from 1867 to 
1S76, and Includes some papers of reall value, especially on 
mound explomrion. The number of aoienrifie societies in the 
tJ.S. Issuihg publications demtaining papers olf genuine scientific 
imporihnee is now laige, and constantly bun^ehsiog* 

, The artificial %hting ot rooms afifects the humaii system, on 
thi one habd, through the change produced in the composition 
tjf the ifr by ghsea of dambiistio% and on the other rise 

cf Wjpi^tUfe. These influMxcim have 

Sithammp /iir In a part of the labd- 

Ip oiqmdfy, ihclbaed hy wooden imd glass 


walls, various me^teriala were burnt eight houri»r steamie 
candles (siE at a time), rape oil, petrolmim, and sMcdin^ ga% 
and the afr was drawn off at different heists and 
The results do not pretend to absolute exaetitets, but mcoh^ 
parison of them is interesting. The tables first show that uhded 
all circumstances, and with all sorts of artifical lighting, libm afr' 
of an inclosed space contains more carbonic add and orgas^ 
carboo-cofttaining substances than in absence of such Uhnutnib- 
tion ; still, in these experiments the carbonic add was new 
greater than 0*6 or 07 per 1,000, while the proportion of other 
carbon compounds was very variable, so that the amount of car- 
bonic acid gives no exact criterion for the vitiation of the air. 
The COg actually found in the air was only a very small fraction 
of that produced by the combustion ; by lar the greatest ps^t 
must have been carried away by the natural ventilation. In 
comparmg the four materials, the proportion of CO| and other 
carl^n Compounds was reduced to a light stren^h of six normal 
candies. It appeared that the petroleum, with lamt> of good 
construction, communicates to the atmosphere, not only less CO^ 
but (what is much more important) fewer products of imperfir^ 
combustion than the other lighting materials ; and, further, th^ 
stearine candles, with the same light-strength, vitiate the air 
most As to temperature, that of the lower layers of air, up to 
a height of i *5 metres, rose very little during the eight hours, 
about to 3** on an average, while the upper layers increased 
considerably in temperature, espedally just under the ceiling ; 
this increase, in tlie case of ordinary gas, rape oil, and petro- 
leum, was 10*5® to 10*8®, in that of candles only 4®. If, 
however, we take into account the photometric light-effect of 
the flames during the experiment, it Is found that, with equal 
light-strength, rape oil and gas raise the temperature consider- 
ably more than petroleum, and the action of the latter, indeed, 
came to about that of the candles. 

The additions to the Zoological Gardens during the past week 
include an American Black Bear {l/rst*s amerkanus) from North 
America, presented by Mr. W. Stead; a Common Partridge 
[Perdix ciftetra)^ European, presented by Mr. H, Laver; a 
Razor-bill {Aka torda)^ European, presented by Mr. W. 
Thompson ; two Common Swans {Cygnus olor)^ a Comm^ 
Cross-bill {Loxm curvirastra)^ European, purchased. 

SOCIETIES AND ACADSMIES 

London 

Zoological Society, January a- — TfoL Kewtqn, F.tLS,, 
vice-president, in the chair. — ^Frof. Newton exhibited and made 
remarks on a specimen of a variety of the guillemot (Aka Mk) 
with yellow bill and legs, which had been lately shot by Mr, 
J. M- Pike on ^e south coast of England. — Prof, Garxodt 
F.R,S., pad a paper on the osteology and visceral anatonpy pi 
the Ruminantia, in which many facts concerning the anatom^ bt 
the Cervidee and the Cavioomia were brought forward, especially 
with reference to the shape of the liver anm the structure of the 
generative organs in these animals. Among the most importaUi; 
of these the ol^rvation that the uterine mucous membrane 
of the musk-deer {Mmehus masch^fifrus) presents no indications of 
the presence of cotyledons, the contrary &in«> the case in all othei 
rummants. Prof. Garrod likewise piade a sugges^(m as to a 
proposed method of expressing the relations of specW by meanit 
of formulav-— A paper by Messrs. Sdater and Salvfn iVas read 
containing the descriptions pf eight new species of j^pth Ami^rican 
birds, namely (1), Eu^hanid Efischi } (2), mss^ks ; 

(3), i (4), arm^cm ; {S)t CJkti^<ftterks 

digms ; (6), (y), CAamdpeUa 

Crax — Mr* K. Bowmer Sharpe ye^ a puner oh 

some new jbedes ^ wmblds ffom Madaga^r, which had 
recently nduea io w coUitPlion m the Bmish Museutti and 
proposed to be 

and the last-hatned being a hew gihlS 

from Madagiwtcar.r--A communication was read from Mr. G- S: 
Bradys notes qn fresh*: mites which had been 

obitiMiied from laxes and ponds in Ehglaiid and Irelanm 

Mc^id MicroiisoideAl Sduiety, Januaxy ^--rtChurles Bnshdini 
vice-presSd^ in the^diain-— Br. Wallich read a Imper 
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on <!<ive1opment, riepr0dttction» mi sotjGfece markmet^ of dia- 
, itoniisi» illustrating tke subfoct likydi^aiidiigs^-^An mterei^tTng pa|>er 
WS read by Mr. Stephenson desii^ptiye of some very curious 
diflSractiOtt experimeilby by Abbe, from which it appears 
that the use of ** d^fractiou gratiiifrs ** m comiectiou with stops 
various kinds placed above the back combination of the 
objective were competent to produce precisely the same appear* 
axxcea as were obs^ved in certain well-known test objects.'*- 
Some mercury ^obules mounted in baham v^ere exhibited under 
the mitro^polariscope, by Mr. Stephenson for Mr. Slack, pro- 
some very curious and interesting optical effects. 

Manchester 

literary and Philosophical Society, November sB, 1876.—* 
Edward Schunck, F.K.S., vice-president, in the chair. — The 
Kadiometer. Mr. Hatty Grimshaw, F.CS., communicated the 
jbllowing summary of an extract from the “Panorama of Science 
and Art,'" published by Nuttall, Fisher, and I>ixon, 1813, 
2 vok. : — “After alluding to Boerhaave’s experiment on the 
induenoe of the ‘ burning glass' on the motion of the ‘compass,* 
the extract goes on to describe a radiometer constructed by 
Mitchell, which seems to have been constructed as follows i— A 
thin plate of copper one inch square was attached to one end of a 
fine * harpsidhotd ' wire ten inches long. This was balanced on 
an afsaie suspension, and the little copper plate was counter- 
poiaaa by a gmiu of shot at the other extremity of the wire. As 
A resttk of experiments with the instrument, it was found that 
the infiuence pf the rays of the sun focussed by a concave mirror 
two feet in diameter, caused a revolution of one-miliionth of an 
indi in a second. The instrument was protected by some sort 
of gloss siiade. The same motion was produced in a vacuum. “ 
—Note on a manganese ore from New South Wales, and on a 
specimen of native silver from New Zealand, by M. M. Pattison 
Muir, F.R.S.E. 

iDecember 12, 1876.— E. W. Binney, F.K.S., president, in 
the chair. — The lowest amounts of atmospheric pressure during 
the last sixteen years as observctl by Thomas Mackeretb, 
F.K.A.S., F.M.S. — On a mineral water from Humphrey Head, 
near Grangeover-Sands, North Lancashire, by Joseph Barnes 
and Harry Grimshaw, P\C.S.— On ternary differential equations, 
by Sir James Cockle, F.ILS,, Corresponding Member of the 
Society. 

I>eccmber26, 1876. — E. W, Binney, F.R,$,, president, in 
the chair.— Notice of the “ Almanacke for XII Yere," printed 
by Wynkyu de Worde in 1508, by William E. A. Axon, 
M.R.S.L. — A notice of some organic remains from the Manx 
Bchtsu, by' E. W. Binney, F. R. S., president. —On changes in 
the rates uf mortality fi-om different diseases during the twenty 
year# ibS4-73» by Joseph Baxendell, F.K.A.S. 

PaEis 

Acndemy of Sciences, December 27, 1876.— Vice-Admiral 
Paris in the chair.— The following papers wisre read On the 
analysis of pyrogenic gases, by M. Berthclot.— -On some deriva- 
tives of dlaldol, by M. “Wunz. — Note by M.. Chevreul on his 
more recent works. One is a r^sumi^ of the history of matter 
from Ibe atomists and Greek Academicians down to .Lavoisier. 
Another relates to experiments meant to show the difi'erence or 
4hs0luU black from viaterial black.— On the secular dkplace- 
ments of the orbit of the eighth satellite of Saturn (Japhet), by 
M. Tisserand.— Researches on the velocity of the wind, made 
at the observatory of the Roman College, by P. Secchi He 
gives a table of oliervations from 1862 to 1876, with Robinson's 
smemometer and a aomteorograph. The general daily mean for 
the whole year is 197 '5 

mouth, but the horary distribution is very different in the 
summer and the winter months. The velocity w greatajt m 
March, least in September. But P. Secchi docs not l^c 
Ms figures as representing the absolute velocity of wind m 
the country, as the College is in a low part of the city ; obser- 
vations on Monte Cavo will be better. He adds tables of mean 
hodtiy velocity in the different months.— On the project of 
|m irrigation csiml from the Rhone, by M. dc Lesseps. Ihe 
by M. Dumont) is estimated to cost 110 million 
SSW ’j 1^4'irtigable surface (in five departments) might produce 
tons of hay and support at least 100,000 i^di- 
ricmid heud of krge cattle. The sememe would also permit of 
ftco^tewmpletsdittfottr^^ 
M Faye pyeifftl fd tlw Anmtatre 4 u Bureau 4 es lor 

xBW anodoko^ in it----Newintatttremeiitof the 
meridian of !fWw«h W Fmtfer, The opemtUms dow m- 
tend, in a the feomier of tU Wpmm 


to the Department of Loiretj; them are thiriy^^nine statiohs.— 
On the absorbent power of wood charcoal fbr sulphide of car- 
bon, and on the employment of sulphocarbonic charcoal 
for the destruction of phylloxera, by M, Inuteau, M, 
Kvassery announcecl that the vines of Hungary are greatly 
threatened by Phylloxera, — Study on the reduction of a sys- 
tem of forces, of constant amount and direction, acting on 
determinate points of a solid body, when this body changed its 
orientation in space, by M. Darboux. — New theorems in higher 
arithmetic, by M. Lucas. — Enumeration of various theorems on 
numbers, by M. Proth.— Third note on the theory of the radio- 
meter, by Mr. Crookes. — Researches on the coefficient of capil- 
mry now, by M. Guerout This coefficient is found to be smalie^, 
in the same series, the more of carbon Uie substances contain. 
The author proved this before for monoatomic alcohols and 
homologous derivatives of benzine ; it is here extende<l to fatty 
acids and ethers from the same alcohol, and ethers formed by 
union of the same orginic acid with different alcohols of the 
fatty scries. The coemdent for ethers is much higher than that 
of the alcohols or acids producing them ; the introduction of an 
organic radical into the molecule of an alcohol raises its ffuidity 
considerably. The determination of this coefficient establishes a 
sort of classification among isomerous bodies.— Practical study on 
gluten and on its determination in the dry state, by M. Lailler. — 
Researches on the physiological properties and the mode of elimi- 
nation of bromhydric ether, by M. Rabuteau. This agent has pro- 
perties intermediate between those of chloroform, bromoform, and 
ether. — Formation of the heart in the chicken, by M. Daresie. — 
On n,JMrn<}/>Ura doreahs caught at Biarriiz in 1874, by M. Fischer, 
This is the rarest of European species ; only five examples have 
be^ known. — On a new globular state of quartz entirely ciys- 
tallised in only one crystallographic direction, by M. Michel 
Levy. It is probable tliat the silica of this globular quartz was 
isokted in the paste l>efore the end of the movement of effusion 
which produced the ffuidality. I'he example furnishes anew 
combination of the colloid and crystalline states of silica, — Note 
on organic powders of the air, by M. Maric-Davy. The meteor- 
ological ob^rvatory of Montsouris has been charged by the 
Municipal Council of Paris to make a regular study of the dost 
of the air, the ^ound, and the water in various quarters of Paris, 
commencing with tl\c new ymr. The author describes some 
preliminary observations relating to a recent epidemic. — On a ' 
maximum of falling stars, already indicated, in the month of 
December, by M. Chapclas. 
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iei;mentailpn:? ' Sucfe. is the important 
'.’V'tA^iW ^'H^ich w have now to seek •' the 
It i« necedsaii^y impossible ivithin the scope 
at i , brief Wtiefe to cutdr into m examination of *e 
#eoi!ie« proponx4e4, yot a feivwor 4 s of ex- 
pl;S:hatiOn are needed in order that we may the more 
understand what has done^and 

(That is the real bearing of hie answer to the question 
(w{a «^y on lamentation, but on many a disease which 
9 osh is h?dr to* 

According to Willis and Stahl, to whom we are in- 
tteteod to the first phUosophic 4 attempt at explanation, 
fermentation was due to a peculiar motion communicated 
froin a decaying body to another substance, by which a 
dmilar degrading action was set up, so that complex mole- 
cules became less complex. This idea was subsequently 
taken up and developed by Gay-Lussac, L!ebig,and others, 
srho mamtained that the decomposition of albuminous 
bodies ptoduced the mdecular disturbance by which sugar 
sras broken up into alcohol and carbonic acid. Thus the 
molecular disturbance produced by decay of nitrogenous 
matter in a fitting liquid gave rise to lactic .^and butyric 
leads as4 other products. 

The contact t^ry of Bmelius and Mitscherlich be- 
longed to a period in the history of chemistry when cata- 
lysis was constantly employed to explain the unknown, 
and need not here be further alluded to* 

Cagnwd 4 « Latour, in 1S37, first proved that yeast is 
composed of living cells ; this was confirmed by the almost 
contemporaneous observations of Schwann and Kutrlng, 
and subsequently by Turpin and others. The subject, how- 
ever, remained in much obscurity until Pasteur commenced 
his inyestigattons on the nature of ferments ; these have 
been airried on for a period of twenty years, the results ob- 
taintd French Academy in 

iSfia amd subsequent years and ar« in so far as they 
concern the brewer, summed up ip the important work 
before us^ The theory of mbleoidar disturbance produced 
by putrefacfkm, so energetically maintained by Liebig, 
ih^y considered ym^mhod on ah points. M. Pas- 
feuri from his i^searches, has proved incontestably the 
two tofewing propositions 

I, in th 0/ bur coin- 

or^amsms 

forsi^ ikf mturc 0/ bur^ pro^iy so oaikd 

%^^,T^;' 0 buncje' 0/ 4 UcrMm ^ beer wori and # bur 

'piop0sitfen,M. Paffej^i^as^am^ .proved tom 
Itndergoing' diseased 
dldM'-fM' the sediment of, such ^ 
or ovoid alcoh,cHc,' 

‘tos jinfermixture' 'the,. 

A £hn ' V 




1) ^, * . yf “ “ y " " Tn^-lfV 

’''■Hatok' ' .iwM*.' ! . ,y\,‘ . ,'f 


' foUow' W 

these'pro^'siticm®* ^ Pasteur, by boiling;^ 

v^getable*ittfusiohs'r--it is'not necessary in 

so jMgh'a 'fempemtoe---an 4 then, by cooling 

rigid precautions against the introduction of gtoia 

the has shown that they ate then unacted npbh ^ 

oxygen, at least that no putrefaction or fermentati<m ! 

ensues. 

Tlie temperai^c to which a liquid tnust be heated in 
order to ensure against subsequent decomposition varies 
with its nature. Thus while 50° C is sufficient to destroy 
the germs in vihegar,^ malt infusion, must be heated to 
9o« C., and milk to 1x0° C, and others re<iuire even; 
higher temperatures. Blood and urine heated in Pasteur’s 
flasks and cooled under conditions precluding the entrance 
of germs from the air undergo no alteration even wlictji 
kept for weeks at a temperature of 20® C. in contact wilb 
pure air. Mere oxidation therefore is not the ca^. of . 
fermentation and putrescence. It is unnecessary to refer : 
to the exceptions taken by many cxperimentalisftf to 
Pasteur’s conclusions, the great experimental skill required 
and the rigid precautions to be taken to secure success 
amply explain why others less habile than Pasteur have 
obtained conflicting evidence. Two of the ablest of his 
opponents. Doctors Brefeld and Traube, have recently 
retracted their previous objections to Pasteur’s results, 
and now unhesitatingly adopt his views on Fermentation. 
Allusion has already been made to the fact that the 
btewer occasionally, and the wine grower iavariably, 
leaves the saccharine liquid to spontaneous fermentation ; 
it is many years since Pasteur first demonstrated that the 
dust on the skin of the grape contained the small organisms 
necessary for yinous fermentation, and that when theae 
were destroyed or removed no fermentation took place^ 
Thus the juice heated in a Pasteur fiask with the usual 
precautions against the admission of gertn-jfeden air ii^ 
not undergo fermentation when freely exposed to germ- 
free air, but did so readily when a portion of the dust 
the skin was addod. If this dust, however, was removed 
by a few drops of water and then boiled previously to 
being added to the must no fermentation took place 
Hence the dust on the skin contained the ferments, 
and M. Pasteur has demonstrated their nature .^md their 
distinguishing features. 

In the case of boiling beer wort there are necessarily 
no living organisms, and therefore, as Pasteur has shown, 
there is no change when the woil is allowed to cool ip,, a 
vessel to which only pure air has access. If, howeto, 
the copied wort be exposed to air, ferments of various 
kinds, Se^cbarom/ces ccrcvisim {tkongh 
SaccAoromyus fiastonanus, and a;^culaiusls(n<^ o^t 
alcoholic ferm^**^®> ^^9 the liquid j at the aame timOj 
however, attended by xpore or less of the lactic add 
butyric ferments and other Ojtgabisihs pi disease. In 4 
brewery where other fermentations are proceeding, dou% 
less the number ofalc^hdto fermtmtswifi be greater end . 
'tto’fejutfeuk thaa'm other loc^itiesx;'^^':/’ 

inany ;case'the'beer when finished. must be yeiy 
'owiwto’dfe feto quahritfes nf' acetic^ lactic, «ud\^y^';> 

' 





%»ig:;<fc»<| r^iMiodtreing tev^t ,th« ’cj^ttes- 
^l»';krase wh^tiiet ^fau^s: lAtid 

into. the 

t 3 ^ alcoholic letxBflfhts ttf of and the still 

wider question of the dooversion of One fcnnent into 
another i a t^nestion vital importance to the brewer, 
itince^ if this thedry of the conversion of one kind of 
fcm^ intd W proved to be true, the hope 

Of greater power over the results of his pro* 

ee^ WouM^^b^ dashed to the ground, or at any rate such 
power woOM only be obtained in the distant future. In 
^ upon this question, M, Pasteur availed 

-tea the liquid proposed by his pupil, M* Raulin 
^.B9)>vS:- 

Water 1,500 parte. 

Cane sugar 70 „ 

Tartaric add 4 „ 

Nitrate of ammonia 4 „ 

Phosphate of ammonia 4.. 0*6 ,, 

Vvt must refer the reader to M. Pasteur's book for the 
lul} directions of procedure and the precautions to be 
tak^ in order to avoid the introduction of mixed or* 
gaiiisOis. No one can read this portion of his work with- 
out bdtng greatly impressed by the author's wonderful 
a^tity in detecting and overcoming difficulties and thereby 
sources of error which have led so many to 
emneous conclusions. We may briefly sum up this part 
dl Ids work by stating that in no case where such neces- 
were taken did he ever find that the 
pd^ciilHum changed to alcoholic yeast or to a mycoderma, 
or that yeast gave rise to vibrios, or that mycoderma aceti 
beeaime yeast M. Pasteur himself at one time thought 
had detected the conversion of the mycoderma vini 
a true alcoholic ferment ; in this, however, he now 
finds he was in error, and that more rigorous precautions 
fail to support his original supposition. 

In his experiments with mycoderma aceti and myco- 
derma vini carried out with his usual marvellous ingenuity 
and attention to details, he has shown that these organ- 
isms in contact with the air burn up the sugar of the 
liquid upon which they rest ; and so far from alcohol 
h^^pg produced in quantities that may be detected, the 
mycoderma vini completely burns up any alcohol pre- 
viodsly existing in the liquid. When submerged in the 
fhough Hfe is far less active, they continue to exist 
a time, undergoing structural changes, obtaining the 
iiecejR^ry oxygen from the sugar, and producing alcohol* 
as in the case of the p^tdlltum glaucus and aspergillus 
glaucus under similar conditions of submersion. We 
must aitoit, with Pasteur, that the production of alcohol 
;and carbonic add firotn sugar, in other words, alcoholic 
Is a dhemical act attending the Ufp of cells 
moment they are removed from the infllaence of 
and are submerged in a saccharine liquid 
cljj^ikie of yielding oxygen and heat by its decom^ 
This hicohol-producing character becomes, 
the isolated .property of this or ‘that 
O' general function of a living celt, when ' 
yeM^ & 'air and' compelled to obtain ''.the 
decomipdsltbtt bf 4 ts ifeod. ' The 
production of M^hol'^will 

with "the reproduce'; its kind, under 


,tlfeMprodu<$iiott of alcohd .and 'Oarhdiiic addwhehigrowing 
m'ah;li;’fbuied in an air*tightve$sA''' .tlnd^-Suchdrqami 
's^cdi/'ideoholand a large ■ainom^'’.df‘:carl;^ acid''i^p 
,,l0ng.'tlm produced, 'ultimately the '^oist; ;masjl 
beedmes bc^'easingly acid, the pmduptiem^^ # 
ceasipg and acetic and other acids being formed attended 
with a strong ethcrial odour. When first noticed by tiie 
writer b the year 1873 he was unaware qf M. PastCurV 
previous conclusions as to the action of vegetable celta. 
Messrs. Lechartier and Bellamy in 1874 published their 
valuable researches, upon which they had been eng^ed 
for some time, and they proved incontestably that the 
cells of fruits possessed the power, when removed from 
free oxygen, of obtaining this gas by the , decomposition 
of sugar ; alcohol and carbonic acid gas bebg produced, 

I though not in the ratio found in true alcoholic fetmenta- 
t tion. We thus learn from our author's researches, amply 
; confirmed by those of Lechartier and Bellamy, that active 
living cells, when removed from the influence of free 
oxygen, and when placed under conditions where they 
must obtain it from saccharine materials, for a time con- 
tinue to exist, producing alcohol (,and carbonic acid. 
Those, such as the cells of fruits and grain, which cannot 
reproduce under these conditions, soon die, and the 
amount of alcohol produced is but small ; on the other 
hand those cells which can reproduce by germination 
become true ferments, and their action only ceases \yhen 
the original reproductive energy due to their previous 
aCrial condition also ceases. Thus when the 
mcemosus was submerged in a saccharine liquid it was 
found that the alcoholic fermentation was at first active 
and then finally ceased, the cells being deformed in 
contour, full of granulations, and to all appearance dead. 
The introduction of a little pure air, however, rein- 
vigorated the apparently dead organism, and again-^fqr 
a time-- alcoholic fermentation was produced. Free 
oxygen therefore endows these simple cell-plants with an 
energy which enables them for a time, longer or shorter, 
to exist without it b>' obtaining the necessary oxygen 
from their food. I have said for a tmt\ because the 
mucor racemosus, or the mycoderma submerged b a 
liquid soon lose their activity and cease to act, the trae 
yeast ferments under the same conditions being enabled 
for a much longer period to reproduce and carry on theii 
vital functions; even with these, however, Pasteur his 
proved the necessity of periodical atiration so as agab to 
place them under their normal aerial condition, a fact 
long known to those English brewers who employ 
the method of rousing to stimulate the activity of the 
yeast. Pasteur's investigations on fermentation have 
convincingly proved— at least to most minds— tfie interna^ 
oi ^ peculiar motion and also ol :^ntmem4 
gemmtim as being the true cause of the^e mtericisting 
phenomena. 

In addition to a continued life without free ox^rgen 
#hich the yeast cell manifests, there is another feature 
— excepdonOl in character— which itrpoiaosses* and that 
is, that iU growth is not commenat^e vdb the ought 
decomposed. For a given weight of yeast fornfed qnifi 
may'ihave^en^' twenty, or onehuiidiPeA'ilatttWi'te^ 
auger ''doiifemposecL'.: It may be'of1nteresitto.^U0te';l^ 
two .tUcp^im^tafrout , of 

infiqmme. 
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liquid* M/PaatUat tubk tw ^ks partially 
mtd with a HquM contaming in aach case 150 grammes 
k sag^j the en« (^i) was almost: completely deprived of 
air;the other {it) contained air. A tneie trace of yeast 
jSat^harom^^ Jt^sioridnu^) was added to each. 
The fermentation in a was sluggish, and after nineteen 
when the experimimt was dosed, there was still a 
dight evolution of carbonic acid gas ; in d the fermen- 
mtlon was aclive, and ceased entirely on the ninth day. 1 
The weight of yeast formed was determined in both ! 
cases* as also that of the sugar left undecoinposed ; these 
' Were 4 ^ results 

/», Weight of yeast formed ... 1*368 grammes. 

Sugar undecomposeA 4*600 „ 

k Weight of yeast foimed ... I'pyo „ 

Sugar undecomposed mk 

In d, therefore, though the liquid was far from being 
saturated with air, the decomposition of the sugar was 
completed in eight days, whereas in even at the end of 
nineteen days, there w^as still some sugar left. The weight 
of yeast formed was as i to 76 of sugar decomposed in 
and only as i to 89 in a. In another experiment on a 
sugar solution completely deprived of air, the whole of the 
sugar was not decomposed even at the end of three 
months, the yeast produced was deformed in appearance, 
and the ratio of yeast to alcohol produced was as i to 
176. Keversing the experiment so as to obtain a thorough 
and constant saturation of the liquid with air, the ratio of 
yeast formed to the alcohol was as high as i to 4. In 
this latter case the yeast acted more as a mycoderm or as 
a mould than as a true ferment. We may sum up the 
bearing of the facts elucidated by Pasteur, by the state- 
ment that, within given limits defined in Pasteuris experi- 
ments, production of yeast is directly^ and that of 
aicohol inversely, as the consumption of free oxygen. 

M. Pasteur having demonstrated that the alterations 
in the yeast, in the wort, and in the beer, are due to the 
action of microscopic organisms other than the true yeast 
cells, and that these ferments of disease are killed at a 
high temperature, it follows that if a boiling wort be 
cooled under conditions which preclude the entrance of 
thes^ germs, and if fermented with pure yeast, a beer will 
be obtained which, so long as not exposed to germdaden 
air, must remain unchanged for an indefinite time. M, 
/Pasteur has conferred an additional favour on the prac- 
tical man by designing an apparatus by which these con- 
ditions may be secured, and has carried on his process of 
fetmentaiion ona large experimental scale in several French 
breweries with much success so far as fiavour and soundness 
of product are concerned. The general adoption of new 
^d costly appUaneCs must necessarily be slow. Nor is 
it essential i^at his suggestions should be in all cases 
carried out in their entirety. The intelligent brewer who 
thoroughly toasters the key to sound and unsound fermen- 
tation will be enabled to secure the one and avoid the 
; withwt costly appliances by others vastly 

; S04 To do ihls^ ^wiever, the microscope must be in 

; d#y ueo in drdiar to cultivates purer and purer yeast crop, 

of skimming and cleansing 
ind.mofO directed by this invaluable 'instru- 
''i'ThdvfOlbciion, «»d preservation of yeast, the cul-'/ 

of diseased ^ 


efbrts^ and not of mere chance, as heretofore The! 
techidcal reader wiU do well to read and re-read the work , 
before ti$ ; a$ he becomes master of its method of* : 
tlgatlon and of the results obtained, so will he master . 
many of the difficulties of his art. 

Some suggestions are given (p. 224, et cm the 
fication of yeast of interest to the brewer as well a^s 
the experimentalist. It would lengthen this notice tpd / 
much to give the details of the process ; it will suffice 
here to state that the author recommends the use of a 
weak solution of sugar rendered slightly acid with tar- 
taric acid. In some cases he employs in addition a trace 
of carbolic acid. Such a liquid destroys some true yeast ; 
it is/ however, far more injurious to the ferments of 
disease. It should not be forgotten that aeration, while 
injurious to most ferments of disease (mycoderma vini. 
and aceti, of course, excepted), is a great stimulant to the 
Saccharomyces ; hence this method may be adopted 
either alone or in conjunction with others suggested by 
him. Those interested in this matter, and especially the 
brewer, will do well to study carefully the work itself, they 
will find on this subject, as well as on many others, nqt 
alluded to here, much invaluable and suggestive informa- 
tion. 

In concluding our brief examination of Pasteur^s bio- 
logical researches on fermentation, a few words on the 
products formed will not be out of place. 

Numerous attempts have from time to time been made 
to express by a chemical equation the decomposition of 
glucose sugar by the yeast cell. Until the discovery of 
succinic acid by Schmidt, and of glycerine by Pasteur, 
the attempts made were far from being satisfactory, 
According to Pasteur loo parts of cane-sugar correspond- 
ing to 105*26 parts of grape-sugar give when fermented— 

Alcohol $t^st 

Carbonic acid ... * 49 '4* 

Succinic acid ... ... ... ... ... o’67, 

Glycerin ... ... ... ... ... ... 3 ’^ 

Matters united with ferments i *06 

105*26 

Therefore ninety-five parts of cane-sugar are broken up 
into carbonic acid and alcohol, one part is assimilated by 
the yeast, and four parts are converted into succinic acii 
and glycerin* 

Monoyer has proposed the following equation to repit* 
sent the decomposition of these four parts of sugar, e,g*, 

4(C, .Us/hs) i2<C:,HaO*) 

Hydrated catte-sugur, Water. Succinic acttl. Glycerm. 

+ ■*** Ujj, 

Carbonic acid. ^ 

the liberated oxygen supporting the life of the plant ll 
is impossible at present, however, to formulate the rcac* 
tions which occur, because they vary according to th( 
temperature, pressure, species of yeast employed, and tc 
the nature of the saccharine liquid. M* Pasteur himsel] 
has pointed out that the proportions of succinic acid and 
glycerin vary in different experiments, 

Mr. Horace Brown in some admirable and soggestivt 
experiments on the infiucnce of pressure on the produttg 
of fermentation (7 wrt. Soc., 1872, p, 570), bias 

shown that in alcohoHc fermentation in addhion to 
. 5:arbonk add there is always formed a small quan^ty 
of njtiiqgim, apd a hydrocarbon of rife . ^ 



' j albu-* 

.iteiSi^ wdni.:.v,ijB^'-iii'W the pres- 

an^imt of ajid 

:'l^thtWs' an iiwrea^hfr of acetic acid and; 

aldehyde, ITIieee prodactei tliough very estiall compared 
vdth the alcohol If aetd^ Ihe chief resultants of 
fertsOMt ac^n yet suf&aent to account for the 
ethcrlal odoer of 4 fermenting tun. Bastear had pre- 
vioesly Wticed production of minute quantities of 
vdbtiie aads* On dectrolysing a weak aqueous solution 
of Iftvtrt sugar, ilrown obtained carbonic acid, hydrogen, 
and at the same time an appreciate quan- 
tij^ bf and acetic acid, together with a small 

.quaurtty of formic acid. It may be that water is decom- 
posed in fermentation in sm«dl quantities precisely as 
in ordinary vegetation 5 though highly probable, 
we have, however, no definite facts in support of the 
assumption. Owr present knowledge of the chemistry of 
jfermentation is smnewhai; vague and general, and much 
remains to be done before we shall be enabled by 
ptirely physical means to decompose sugar so as to 
produioe Ihe results brought about by the yeast cell 

progress in knowledge, so does our power to 
iintlate panels of life-action increase, and assuredly 
tiie time will arrive when alcohol will be produced by 
chemical means. For many a year to 
ho we must continue to depend upon the 
known as yeast. Their life history 
Idt# ^tidnon liquids have been elucidated by the genius 
and ;phi^t Ml of Pasteur, and he has enabled us to 
aeieot such ferments as am required to produce the result 
doshtd, and hotce we are ho longer the sport of chance. 

brewer and wine-maker are not alone in the debt 
dUt id the iflustrious Frenchman whose work we have 
bfiedy examined ; we are ail interested in the far wider 
field of germ action opened out by him,* whereby many 
a disease of man hitherto as dark and unexplained 
as was fermentation, will be brought under the illumin- 
ating light of his teaching. 

He who has thus shown us the key whereby we may 
open the locked-up secrets of nature may rest assured of 
the gratitude of his fellow-men, given with the greater 
eatnentnesB and respectful sympathy from the knowledge 
pur guide has impaired health and sight in his labours 
, ' ' 

has given many a great name to the roU of 
fpjpti but none more noWe or mor^ wparthily inscribed 
thereon that of Pasteur. CHAaLXs Graham 

CA VZBF^S* £££/PT/C FUNCTIONS 

Treixtm m BUipik Functims, By uirthur ; 
;:'.;;:’V:;C?ayley. (Cambridge;: peighton, Bdl, ami Co.^ > 

is a bimk thorbqghly worthy pf the great natpe 
'• :pf .author.' it Is difficult to /know whkh' to ; 
mos^ the ;gr 9 sp ^ ihe subject^ the extreme $im> 
|i^|y/;«if>its.exp 06 it^ or the 'neatness its notation' ' 
fi'Vl^^;^we 'onpe '^take its .^pmper .'place' 4s. the. ^ 

' ' In 'nbliMloh, 'it apehiS'to ns to be thoroughly - 

re^ffcect-nf the '-adoption .of,' 
.pf .'the . ahpxt ' .forms sn, -th, i 
.»dp, 


tudp.'pfr'lhp-f^^ of the-;^fefit''‘k|n^'' 'but'ffirotighbut 
Ip; 'we 'note an ;i«i,^oitant 

pliicptk^ 'ip. the' suppression^'Of the 'common denomihatm 
in i.seiies' 'of fractional formula, 'the .'den^Jnatox 
beihg#i^en ohee for all» and itsexistcnce in each'separpte 
formula merely indicated by the sign oft^diviaidn (-^5 
This is a simplification, some eqttlv^ent of u^ch we 
ourselves, and probably most of those who have worked 
at elliptic functions, have used in our private papers ^ bht 
it is a new thing,, and a very good things to see it lotto- 
duci^ in a systematic form in a printed book. 

Another very useful feature belonging to mechanical 
arrangement is, that the first chapter contains a geneya] 
outline of the whole theory, so that its perusal enables the 
reader to see at a glance the plan and intention of the 
work. He is thus enabled at once to bring intelhgent kt- 
tention to bear upon his reading, instead of being dls-^ 
I tracted by the wonder as to what it is all driving at 

The intention of the work is, firstly, the« direct dis- 
cussion and comparison of the three forms of elliptic 
integral, and of the doubly periodic functions which are 
regarded as the direct quantities of which these integrals 
are inverse functions. Then the auxiliary functions 
Z, H, and H are taken up in an elementary form, and 
after this the transformation of the elliptic functions, 
by division or multiplication of the primary integral, with 
the corresponding change of modulus and amplitude. 
These are very fully and clearly discussed. In patticulAr, 
the connection between the transformation of the radical 
in the elliptic integrals, and the formuli^gf of multiplication, 
is dearly brought out Tegendre had left this as a very 
puzzling, although necessary, Inference, which he scarcely 
stoj^d to discuss. After this comes a discussion of the 
q functions, with a further discussion of the functions H 
and H, and then some miscellaneous developments. 

The work is strictly confined to elliptic functions and 
their auriUaries. The more general theories of Abel and 
Boole find no place in it, nor is there any general dis- 
cussion of single and double periodicity sucii as forms the 
foundation of the work of Messrs. Briet and Bouquet. 
There are but few examples of the computation of par- 
ticular values of the elliptic functions, and no account of 
general methods of coniputarion, either of isetoed: values, 
or of tables, or of the arithmetic connected with them;) 
nor are ultra-elliptic functions touched upon* The geo- 
metrical applications or illustrations of the elliptic inte- 
grals and ftmerions are but meagre, and no mechahicai 
applications are given. 

The arithmetical work is quite rightly omitted. Thai: 
will find a much better place in the hand-book or introt. 
duction which wiU doubtless accompany or follow the 
^eat tables of dili|dic functions now behig prmtwd for 
the British Association. There is, however, one ppidt. 
which;, we think it /an omission to ni]iriije^"4nd'''that k 
the eelotlqn';Of;the addition equation 'by o 
I^ndre, 

p. ax i or Verhulst, ^ It no 

deiectf the mechaaicia «ppliee^s are 

itA* \ studied as 

^an of analysis.;' '/. 
metryi^;wb'iSi^K'^ 'been 

we Mvf 

^SO ' 4 WS' of tim dmiiia .0^1' 





Ijyytitow'fwtctioMi, aad d 'teRgf' dis^iflitten 09.. 

Is sonttotitm : 

of t^e late John RW^k^s di»c#v»ay,^^t^^^ the arcs of the 
curves by etoch circto.oe the inhere s** represented in 
Mcrcatb* prefectiott are directly fiebn by, and abso- 
lutely ce-extensTire with, the eHiptiCittt<[«rals of the drst 
kittdfibe ampKfade iM^ »ln»ply die longitude on the 
jsiihews. We thiiUc this quite sa simple and as important 
as tl^ dlscbss^ion of the lemniscata. If we are to go into 
gccimeW^t 44 might be as well also to make some 
alluiioii to Dr. Boothes discussion of the spherical conics, 
an 4 to Jrtr* Rpberts^s integration of the Cartesians. 

ifibeiii^ again, we have an account of Jacobies geo- 
tneifical ^eorem in its original form, depending upon a 
family of circles having the same radical a>ti 5 , while the 
corresponding theorem, depending upon circles having 
two inverse points in common, given by Chasles (see his 
‘^Gdometrle Sup^rieure/* cap. xxxl., p. 533), which much 
more directly represents both amplitudes and moduli, is 
not mentioned explicitly, although it is involved in the ! 
geometrical exposition given of Landen’s theorem. 

We have also been unable to find any account of 
Jacobi’s reduction of the integral of the third kind to the 

K(/-> : A<p 

The transformations of the functions are worked out 
with great completeness, the results being tabulated in 
some rather formidable-looking, but really very con* 
venient, schedules. This part of the work is carried 
almost to an extreme. 

On the Whole the book is one of the most important 
contributions to mathematical literature which Ixas ap- 
peared for a long time. It is well done, and covers 
ground that was previously but ill occupied. It is clearly 
printed, and the fact that the proof-sheets have been 
revised by Mr. J. W, Glaishcr is a guarantee for the 
cowetness of detail. G. W. Merrifiklb 

Om BOOK SHELF 

Imimctilon in Photography^ By Capt. Abney, K.E., 
F.R.%, 5 £C., Instructor in Chemistry and Photography 
at the School of Militaiy Enginwring, Chatham. Third 
Edition; (London : Piper and Carter, Gough Square, 
Fleet Street, E.C, 1876.) 

>Wi$ are V 4 ry glad to find that Caph Abney did hot carry 
put 'the mtehtion which he mentions in the preface of not 
producing anpilmr edition of his well-known Instruction 
, in f^boipiraphy.’^^ t*hat the little volume i? widely known 
■apd ippi^oiatod is shown by thb fact of its having reached 
a thhid edition, and we cap only say that it well desews 
'ith suoceaa; A phbtpgrai^er pf the author’s well-known 
and repute could not fail to be able to instruct others 
V%;hi$ wliott, in, addition!/ he has .gained large cx^ 

, periepbd by tpn^ued praeiwl teaching in such a school 
Vi?as'Wt;;^d Cbnihaid' ;his ''tessbns 'Wome additionally 
'■/ > ,V^ , 

enter -mu'eh into theory, 'though ’ 
titele accounts, illustrated % 
'df< the ‘ principal .'changes occurring ^ 


detoifod* We, observe that he 
of a'^’PhotOv 
of Science,- 
fully with thej:heomi^; 
fat^ ,to. .tbls-, 


fvi& bonsi4eiabl« intemt ; oKaawlMl&fw, Rcab^al in^ 
.,,trqe^toa in the art this little bbok £11 eoiit-’ 


ZSTTSItS TO TffE EDTTOH 

[Th^ EdU^r (shfes not hold hdmdf responsible for opinims exprdiM 
by hit correspondents* NeUkir can He undertake to re^rk^' 
or to correspond with the writers of rejected manitsef^sf!, 
HonoUceUtakenof anonymous communications \ 

Just Intonation 

T«e errors and oversights— in my paper in Naruaa, (vobav, 
p. 159)— with which Mr. Chappell charges me, are Ima^nary. 
To make the matter clearer, the vibration numbers of a diatonic 

scale started from i as a tonic are— 

2 

3 a? 15 2 9 5 45 - 

%’ 16 ’ r *’5’ 5’ i6’ . 

In order to keep to the same part of the keyboa^, let the last 
five notes be depressed one octave, and we get this series 
1 9 5 45 .3 27 15 2 

' r 4* 32’ a’ i 6 ’ 8 ’ 

where ^ is the tonic, and i or 2 the subdominant A similar 
2 

explanation applies to the scale startii^ from i a.s tonic, Widi 

respect to the comma of Pythagoras/* I am not aware of any 
** generally adopted miscalculation,” PP%o was the real dis* 
covprer of that interval is a matter of no consequence j but in a 
system such as the Pythagorean, which was tuned by true fifths, 
it would have been not only a vtry natural but an e^ential in- 
quiry, What definite number of fifths corresponds with anotthei 
number of octaves?” This, without at all necessitating the 
supposition of the existence among the Greeks of instruments of 
an immense range in octavei^, would be but an easy arithmetical 
calculation resulting necessarily in the conclusion that there was 
no exact coincidence between fifths and octaves, but that tw«l^ 
fifths diftered by a very small quantity from seven octaves. This 
small difference is therefore very aptly termed the Pythagorean 
comma. Now in the equal temperament system twelve dfthfi 
just coincide with seven octaves, so that the despised comma of 
r5rthagoras is really a measure of the error of the equal tempera- 
ment fifth. In fact, putting P for the comma in question — 


so that if 2 N be the vibration numb^ of the lower tone of an 
E T fifth, that of the upper tone will be 3 N P which is in 


error by 3N(i ' 


vibwitions, giving rise to a number of 


Beat8=x6N{i 


per Second In theE T fifth. Not, however, that it is necessary 
to allude to PytUagofras or seven octaves to get those beats. 

The grounds wpon which Mr. Chappell declines to accept 24, 
32, 36, 40, 45, 48, as representing the vibration numbera 
of the diatonic scale are not very clear, certaiuly ; and repudiate 
Jng these, he can of course have no sympathy with Colin Brown's 
keiyt)oard. 

To revart shortly to this, the subject of >my jprevwws eoimna^ 
nicatipn,— In his new and very interesting work on ‘^Tempetra* 
meht,” Mr. Bosanquet has given a description of ColM Browa’T 
keyboarcl, but in so peculiar a manner that U is really dt^cult to 
recognise the insttumeht at all, and neither its elegance nor , ales- 
piicity are brought out as I thihk they should be. 

€lakx:8 ' 

Ordnance Sumy, Southampton, January -9 ^ 

Bouth Polar C^pretnion of . the Barometer 

t THUNK it probable lhat on ^is subjecit Mr* Muip^^sy^o^ 
and hiy owii might have appeared more in harmony if we 
neither of us expressed them with »o iwuch brevity. hi# 


Otk rmmd' 



aS 4 


mrum 


;#v 




this supurmUy m sc^iiat imj^^ctr^bn m 

it did ttol occur to jooe thut I 
be mtftoudeyutood to meuit Ihut ibo okccssi ve depression in 
: sbutb latitudes is due to esmsbre evaporation taking place 

imAfu iaiitades^ an idea wbtish, 4«dtb Mr. Murphy, 1 regard 
as absurd. 

The laigc areas of depres^bn Which the Araerican meteoro- 
logists have termed the ^*^olar Cyclones^* appear, on exami- 
iiati<on> to be diemselv^ ajggregates of those local depressions, or 
cydones, ivhieh have penetrated either into the Arctic or Antarctic 
regions, and have there, either partially or wholly, coalesced. 
lE^eaToepras^bns start ieg from the edges of the great areas of 
excessive evaporation seem to be govenied in their course by the 
disti^ibution of relative humidity, and to be determined towards 
those d which precipitation is most in excess of evapo* 

mikm. Consequently their forward development is, as a general 
yult^*-a]mle to which there are in the northern hemisphere many 
/ hppotUnt exceptions-— somewhat towards the poles. As they 
advance between converging longitudes they commonly expand, 
and therefore become united, while the influence of the earth’s 
portion deflects their circulating currents further away from the 
points of lowest pressure. Mr. Murphy’s view that the imper- 
lection of the Arctic as compared with the Antarctic depression, 
is due to the amount of land in the northern hemisphere, and the 
local air-currents produced thereby, ;is not in opposition to my 
ar^ment UtidOuhtedly over Greeniand the amicyclonic circu- 
laiioiis predonednate (except in the summer quarter) over the 
It is not improbable that somewhat analogous irregu- 
buitles of pressure dependent on the distrilmtion of land and 
sea may exist In high south latitudes. But X still think that it is 
t<s middle latitudes of the two hemispheies that we must 
looV In order to find the chief cause of the contrast between the 
Ahtarctic and Arctic depressions, for it h in the middle latitudes 
the majority of the local depressions originate. In the 
laotebevn hcmisphCTc those latitudes are almost entirely occupied 
1 ^ smiaces in which evaporation is excessive. In the northern 
y , ai« represented to a large extent by areas of relatively 
m evaporation and predominant precipitation, 
rhe cemrdarian of wind and pressure-distribution is of a kind 
which caai hardly be stated at the same time briefiy and cor- 
iwcfly* But if it is neces«ary to be concise, it seems more 
inattifal id every case to regard the distribution of pressure as the 
primary cause of the wind than to «ay the cause of the <lepres- 
alon round the Foie is the centrifugal force of the west winds.” 
Lwlterwonh, Januaiy 9 W. CtEMHNT Ley 


Senae of Hearing, Ac., in Birds and Insects 

Ma. Komanes (Natuee, vol, xv., p. 177) is not quite correct 
in sup|.>osing that the Death’s Head is the only Si>ecies of Le/t* 
depart known to “stridulate.” Possibly the phenomenon it 
W more general than is commonly believed, although only few 
inataticea of its occurrence have l>t«n observed. In tlje current 
Wushber of the MntQfhahgUJts^ Monthly Mr. Swinton 

detl^ the method in wmch a sound is bel ieved to be produced by 
V 4 mssa^ to and V. urtkte^ viz., by friction of a ncrvwre of the 
|iind«mngs against a ** filed nervuTe in the fore- wings. Chilo- 
one of the tiger-moths, has long been known to 
^h 4 u 0 e a sound icf. Sober, Anmlos Soc. Snfomol 

In 1864, Guencfe Soc. /r., pp. 398 -' 4 P 0 notices 
that the genus $etim possesses a tympamform organ on each side 
of the breast, anaiogous to that found in tiht Chehnia^ and in 
the same volame he is followetl by Laboulbene, who gives an 
elaborate anatomical eJescription of the org 4 n in with 

figures (pL f 0). .Anothm tiger-moth {EHprcpn mckronuh) ts 
«md io slridulate {</*. Czerny, (^erhand* %ool**hoi* 

1859) i and the existence of the pbenomenpn is (at least) 
ab^packd in iimmbOT of other gironps of JUpddopkr^ ^ y 
being able t© proVe tt, I suspect that birds obmin n 
whenenb&ts of worms and snbtefrancjan larvae 
abd not by sounds In tfie case of the thnUih, I 
fife rejected to the surface guides the bird to the 

imtot/ !nte iW Imeeding-rime fefeds almost exau* 

larvafe of Tipuia. , Here, again, I think it ‘is sight, 
that aids the bird. True, this casetherdls 
the surface^, bat there 'is something 
thid may sigidficaiit to the eye of the bird, viz., the 

, plants of gra^^ teBing a tale of 
on below. F 4 titl^ore,is it 

Its, of the : latvm. below the 

atmve tH ^ 


l^hk that 
‘jpause su^dtel'' 


thmia oi" the bird should aCt as a warnin^j, and cause the larva 
to cease feeding? The withered plant tells its own tale ; if onb 
llagfife bht yet with some amount of vitality k Ity tho clumcej 
are mat k larva is still at work at its roots * if 


^ ,, a larva is still at work at tts roots ; if cntiiely dead, th^ 
the larva has departed for another plant. 

Confessedly in the case of the cuflew and allied blrd% thi 
matter becomes very diflicult of explanation, owing tb the deptX 
below the surface at which the food is found. But do tm»|< 
murine and other worms always keep at the depth to which 
bird is obliged to penetrate in order to obtalii them? JTa/eir b 
believed to remain near the surface until warned that, an enemy 
is near, wheh it descends with rapidity. The worm might also 
be ordmariiy near the surface, and the slight movement thei%on 
caused by its endeavours to bury itself deet)er might result in 
its destruction. 1 throw this out as a suggestion, because it is 
hard to believe that sound produced by the movements of an 
annelid could be transmitted through qesrly a foot of saad. 
There is yet another difficulty. In the case of the curlew the 
sound would have to travel nearly a foot the surface before 
it reached the auditory organs of the bird. , 

Lewisham Robert MXachi-an 


COLLECTIONS 
to a list of observing 


THE CHALLENGER ” 

^HE following Preamble” 

^ stations, printed for the use of the naturalists en- 
gaged in preparing the account of the voyage, contains 
so much likely to interest naturalists generally that wc 
think it useful to publish it in Natxtek : — 

The special object of the ChiUenger Exploring Expe- 
dition was to investigate the physical and biological con- 
ditions of the great ocean basins ; and with this object 
in view, during an absence from England of three years 
and a half, and at intervals as nearly uniform as circutn- 
stances would permit, throughout a course of 68,890 miles, 
362 observing stations were established. 

The following list of these stations has been conipilcd 
for the use of those naturalists who have consented to 
assist in the working out of the scientific results of the 
expedition, with a view to their being published in an 
official account of the voyage, fnterci^ting observations 
were made on land as oppoitunity occurred during the 
short periods of the ChitEcffget'*s stay in port, qnd during 
her short visits to remote islands ; but these observations 
were necessarily desultory and incomplete, and it has 
been decided to omit their consideration from the present 
work, and to publish such as may appear of sufficient 
value in the irahsaclions of learned societies. The Official 
Report will thus consist strictly of an account of the ad- 
ditions which have been made to the knowledge of the 
physical and biological conditions of the ocean by the 
exj^dition. 

At each station the following observations were made, 
so far as circumstances would permit. The position Of 
the station having been ascertained--: 

I, The exact depth was determined^ ' 

A sample of the bottom averaging from x osi; to % lb, 
in weight was recovered by means of the sounding instru- 
ment, which was provided with a tube nnd dtsengagiog 
weights. 

3. A sample of the bottom water was procured for 
physical and chemical examination. 

, . The bottom temperature was detetmined >y a rogb- 
/tWng thermometer.' 

5; At stations a fair sample of the bottom fiatmk' 
was procuiieid by means of the dredge or traxvli 1 

&\ 'iSX most ' Stations the fauna m the' 'surfapb and ;Of 
interinetfi#o depths ws examined by tho of the tow-^ 

stations a series of tempOna^fe obserya-; 
ttos^werem^ 'At 'different depths from-' the surface 


'apd ';dther 





NAmMS 


^55 


1877J 


10, Th^ surface current was determined as far as 
pdsfilbie. , ^ 

n* At a few station? an attempt was made to aswtam 
the ditcction and rate of movemtnt of water at ditierent 

*^*^^**juimerictd results of observations yielding such are 
now available in the logs, in thevanous reports of the 
Admiralty, and in the note-books and otficxal journals of 
the naval imd civiHan scientific officers attached to the 
expeditiptis 

samples of the bottom procured by the sounding- 
instrument were carcfiiUy preserved m tubes or in stop- 
pered bottles, either dry j or wet, with the addition of 
aloohtd. 

Tim samples of bottom and intermediate waters were 
det^irmined as to their specific weight ; in some samples 
the amount of carbonic acid, and in others the amount of 
chlorine, was detennined ; in others the contained gases 
were boiled out and scaled in lubes for future examma- 
tion ; and a large number of samples were reserved in 
stoppered bottles for analysis 
The mud and minerals and inorganic concretions 
brought up by the dredge or trawl were preserved in 
large quantity m boxes 01 jars for examination and 
analysis* 

The collection of invertebrate animals is of great ex- 
tent ; and from most of the species being undesrribed, 
and from the great peculiarity of the distribution of the 
fauna of the deep sea, it will perhaps yield the most gene- 


ral^ interesting results. 
The invertebrate 


animals from the deep-sea stations 
were, with few exceptions, placed in jars of rectified spirit, 
closed with stoppers smeared with a mixture of tallow and 
wax, covered over with bladder, and the tops painted with 
a buck varnish. The animals of different |[roups were 
in many cases roughly selected at each dredging^ and put 
into different jars ; but frequently, m order to save jars 
and spirit^ it was necessary to put the whole result of one 
dredgmg mto one or two jars, the animals of all groups 
mixed, Each jar was marked outside with the locality 
and the number of the station ; and the station number, 
written with a black pencil on a slip of parchment, was 
placed wMin each jai. I'hc collection on its arrival in 
this country was thus arranged geogiaphically. It came 
home in most excellent order. 

To insure accuracy so far as possible, the observing 
SUtjioixs have been numbered from i to 354, and a num- 
ber cowsponding to the station is on every sample of 
every description, and on every record of the result of 
observatiDns for every station ; and the same number 
is qarri^d through the whole series of journals and other 
bom Wpt by the members of the Civilian Scientific 

It is »ow our object* in prepSiring a scientific account 
p( the voyage* to describe these investigations, and to 
give^ tbeir results an detail ; and to developi as far as 
f OMable* the bearings of these results upon one another, 
^d upon ^ broad problems of physicai geography and 


, -V or ihi? pmToim it is neotssary that the various nume- 
should be reduced and tabulattrd ; that the 
of aqundings ahould beexamined chenucally and 
mAm^ppicmly ; tfnt the saisKmles of water and of ah* 
imoiiM be anmysed ; and thi^ the animais prwem ed by 
the drediO fee mosl; carefully catalogued as to 

and the forms new to science described. 

Tne detam the physical and chemical work are in few 
and mueie chtefly at head^quarters. It is espedally 
lor ^ assfetanoe of the nattwallsts dealing with the dceyp- 
»aa feMka that; these are rkawn up. 

I have now gone over 
fta mm of the ooJkcthm of mayhmjtevertebrafe animals 
^ fpp and w» have the «ooiogfepi groups 

fer mm and ijo^arianged the 


coUectien in zoological order. Each jar, therefore, now eon-* 
tains animals of one gioup only Oj^l^iunds or A iryia- 

nttrimf)y to be described by one person. Bach jar has 
within it a station number, which refers to the ?pedmons 
which arc loose in the jar ; but in many casCS^ to save 
space, and to lessen the number of large jars, there are in 
the same jar several packets done up in musUu, each 
packet containing aninials of the same zoologies group 
from another station, and each packet having within it It? 
own station number. 

The jars will he placed in the hands of the naturalists 
who undertake the description of the different groups in 
their present condition ; and in order to secure uniformity 
and the safety of the collection, they are requested- - 

1. To go carefully over the whole collection intrusted to 
them, and to select a first series, including all unique 
specimens and a sufficient number of specimens of those 
of which there are several duplicates, to illustrate their 
geographical distribution ; and to associate with each 
Sf ecics a particular number, by which number that species 
may be always referred to afterwards — at all events, until 
it has been desert l>ed and named. This is the collection 
which is to be dc'^cribed and figured, and it is ultimately 
to be placed as a collection of types in the British 
Museum. It will usually be desirable, for the purposes of 
desciiption and illustration, to put the specimens of the 
first series into rectified spirit in clear glass bottles ; and 
I will arrange in each case how the bottles are to be pro- 
vided and the expense defrayed. This collection must be 
retained by the describer until the description of the 
whole is finished, 

2. To select at the same time a second Set, consisting 
of a complete senes of duplicates, numbered to corre- 
spond with the numbers attached to the first scries 
species for species, and to pack them either in separate 
bottles or in packets in muslin, a number of packets 
together in one store bottle. This set to be returned to 
me for reference. 

3. To pack up again all the duplicates from the differ- 
ent stations, each species from each locality either in a 
separate bottle or in a muslin packet, with the station 
number and the number corresponding with the type 
specimen of the species along with it. It will greaUy 
facilitate matters if this general duplicate collection is 
returned to me along with the first series of duplicates,^ 
whenever the collection has been gone over, and the first 
series for description selected out. 

4. For easy reference, each naturalist who undertakes 
the working out of a group will be provide with a large 
number of small vellum labels, marked thus 


Ast 


St 


(Asteridea.) 

(Station.) 


and he need simply enter, a dark penal y the number 

which he has associated with the particular species, and 
the number of the station where the s])ecimcns were 
found ; and put the label into tlie bottle or the ipuslin bag, 
as the case may be. 

Special arrangem^ints must be made in every individual 
case as to pubucarion, out it is the general inteniion 
that fhe account of the voyage shall be in a series of 
volumes quarto, of the size of the PhihsopMcat Tramac- 
(ions of the Royal Society. It will probably consist of— 

t. Two volumes, cpptainmg— *(1} such a geneml account 
of the voy&gejt nna fuch hyorogr^phic details, illustrated 
by charts and sections, as tnay dc necessary for the clear , 
comprehension of t,he scientific observations ; and (zjf a 
full discussion of the general results of the voyage, ^y^cai 


dming thf voyage. 


;,\4f^i€ja oJasmatif^nsjund^ ' a apedal ' 

^ ; 4 Si®ctt$istion thcreois^' ■ 13 d„ .-^j;': :virUj ' 'be' ''i^ppe^ed 

a?ta))fslsi» tabl^ 'i>JiP''aj^cific -gmvkifts, rep«!i!t$ on ' 
,.,;^l»e mlcro»copicaI';e?tnittii»ntfen.,o^^ &<:. ■ 

3* A of V^aIn^<^, probably n less tban six in 
ni^ben cnttainibiT'a a^miled apeoimc^ tfee-feunn, and ? 
plall!^ wust^ting ws undescnbed or intperfeetly known 

! in ease of ^atcs bein^ required, the space available for 
fig»ireS;bn e^ch plate is not more than n by Clinches 
,{«=» a8 by J2’J centimetres). It is intended that iSe plates 
shall be, j^enerally speakinjr, in lithograph ; but if any I 
fpM of engraving seem preferable in any case, a special | 
mrratig^ment may be made. Woodcuts will be given 
‘ where requited. , 

I undertake the editing of the work, and allmA^titscnpts 
and proofs of plates are to be sent to me. 

All packages abd letters to be addressed— . 

]f^rofe$s&r Sir Wy%nUe Thomson^ 

University^ 

; Edhtlfur^h, 

Theilii^tion .at^l^^^^ is that the prepamtion of ail 
the vblv^jJs^visb^ simultaneously, and it is e^estly 

desired the dWerent parts may be dope , as speedily 
as jc with the utmost care and accuracy. 

Autbqrs .are invited 10 enter into any anatomical or other 
det^ls wbieh may be desirable for the full illustration of 
tbevg:rou|is in their hands ; and their full consideration 
if ;|iait&ulfur}y re^ of all questions bearing upon 
d^ upon the relation of the 

.•4«p^h'/f^tu»a to. ‘the of. the later geological 


;v;.;Aulbpics be at full liberty^ to publish abstracts of 

progrei^i in the pro- 
but sudh cqthhmnica* 
.iSphis;$nould 'he 'made 'throu^'me or with' my knowledge. 


.|^phis;$hould 'he'made 'throu^'me or with' my knowledge, 
^hy germisSflion ,of the^ Lords Comims^ipnets of the 

, rani tlirecird to report to Govemmetrt and to furnish 
my a^iottimts at certam inteivab ; and in ondef that I may 
be able to do ap, authors are requested tp jcoport progress 
and to, render accounts and vouchers' for any e^fcpcnseis 
which they may have incurred, to me quarterly ; on or 
before the Jst of March, of June, .of September, and of 
'ij^cemher, \ 

L f he number is given by which each pMcular stalton 
1$ referred to throughout. The first eight statiouj^ 46 
which Roman numerals are attiNihed, are to be considered ; 
dlt h certain sense preliminary ; the regullir scries cpui* 
mences with Station 1 Ws) on tfee isth of February, 1873, 
and is iiidicated by Aiabic nwbcm up 
The date is , given. ■ . , 

, j. ' 'Iheexact position of the ship at':h#h,bf the 4 ay hh ; 
■which the pbsefvatjpnswem'ii^^^ 

[ ,^',The 4 epth in |athbmst^''®'®hglw,,'.fb^ -I-V; 

5. An 'abbreviation, "as 'it is 
'/eating the nature of the b^tom^/v;: 

"ri; ■ Trpek)^ ' ihdim'S'S"' hard 

up by, the , sounding Iht^b W^wWi 

•Ume/''cyjidCtice, that ' ll^ ' ;hda ttlael ^ ^ 

fii'udh'a materi^ varying ip .edteiir, hul,';dcfii’edi 
"■'"‘'■‘'''■‘lliif Asihleg^^ v' - 'V 

igeijha; doicL m white' ar,j(^i 4 h 'd^ii;|;| , 
^'ipieasbjre' sh^ij'hnilnfe/.orjbr^^ri, ' 

' “td 'the genera 


the' 'surface. ' '' , ‘ ■■ 

rad*b2i (rjuilolanan ooze) indicates a deposit 
'Pa&Uy'^df ^eletons ,of Polycystina, and' 
lariapa;-', ■■ /‘-"V'. 

^(red clay) indicates a deposit weiy\wlie 
teiidfcd in deep water, of red, .reddish, orgrey iduiip*^ 
mud, such as would be produced by tbedecompba^tieii'ol 
a felspathlc mineral. This deposit varies conside^ly lU 
character ; it seems to be derived fi^hm several sourees, 
but ond of the most important of these appears to be the 
decomposition of pumice and other vofeauie; p^iicts. 
The /‘red clay” often contains concretionary aoditles, 
consisting chiefly of the oxides of manganese and tfon* / 
gr, oz. {grey ooze), and gr^ m. (grey mud), usually indL 
cate an intennediate condition betweejn Globigerina ooze 
and red clay, or in some cases a fine-grained grey depo- 
sit, formed in deep water, cluefiy of land Mrh, 

The positions of the stations are shown on the accotn- 
panyingchart. C. Wvvnx^ Thomsoj^t 

Edinburgh, January 2 


PROF, AGASSIZ ON THE CHALLENGERS 
COLLECTIONS 

T>P.OF. AGASSIZ, who has come to this country for 
-*■ the express purpose of examining the Challenger 
Collection, has kindly sent us the following notes on what 
he has already seen . 

I have seen a great many alcoholic collections of marine 
animals made by direction of different government ex- 
peditions, and in no case have I seen ode in a better state 
of preservation, or where greater care had been taken to 
insure the accuracy of the locality. . Those who work up 
the material will have the double advantage of wbrldnj^ bn 
admirably-preserved collections, and of being absolutely 
certain of the exact locality of their specimens. Sir 
Wyvillc Thomson has already called attention, in bis 
Preliminaty Reports to the Royal Society and his Lec- 
ture before the British Association at Glasgow, to many Of 
the most Interesting things collected, and he has also 
alluded the amount of the material brought together. 
t may perhaps give a better idea of the magnitude of the 
colleaions by stating that il a single individual, having 
the knowledge of the eighteen Or twenty speclaHsts into 
whose hands the collections are to be piabea, wefeto vrork 
them up, be Would most certainly roquire ^fr^om seven^ to 
seventy-five years of hiird wOtk to bring the tewslts 
Which the cardful stody o( the difleremt departments oulfbt 
tbyield. ' ^ 'S/*-;;" ■' 

' ' ;Wo may 'assume ' that' the 'work , Of. the :£iJtaWi^j^' 3 i^ 
prdbabiy'aciexanplisbed''for tbd'dOptbs''Of'the' 'doeimf& 
general what the American and EngUidi oxpeditimsl^ 
did for the North Atlantic^ for it 
rerOarkable hoiv much thefe expeditions, wmliittg ,#ar i 
conmamttvely liimtod area, contributed tO the knowledgi 
of me deep-SOa fauna, and how Iftde of ttovdty has bt^ 
/adddd by . the snbsequent and more extended Wmk of tbp 
over the same ground. Judging fromtheiie 
we ' 'inay fairly say that here^er> 'W&ilb ainy'.'^weW 
und^ up rhany'^itf ''ibe'^p^^s 

'isff^tGhal/engeir, and" 

'-of‘ ■■teiwdgdtibh' ''Only" partly 
m#00t,'4hein to d& mbrt 

the greai''-Rn^i^l‘*i^n:^^'^V'; ; 
possible" 












'•mmm 


rmfAm : 

'FJISOM. ,N£W 

A ' FEW*e»to iwoTwe^^^*^^ *® *5® 

A rmart«btei^ «rf ^ “f he”So^ ^ 

thcotder MOBOt»BM|itti .»® New Gjunea. The rec«pt of 
« <tf tlie deecsfiption of this amraaJ, just 

.. SK^glvt » few raofe pwitculaw of what must be 

rigopded *« o?« of “o** ‘*«- 

p^WBit wlo&tl dtocoTCTje* of the pcnod. 

■ Sit. Brojjn; of Tewwte, to whom science ts 
iiiMte4 for our first acquainunce with this 
jjovetsr, gives the following details of its dis- 
<so»tery in a letter to the Italian naturalist, Ur. 

B^arii— . • II . 

*'^Twii years running my native collectors 

have brought me word that, according to the 
Papuan mountaineers, there are a good many 
xnammals in New Guinea, but that they are 
only hunted there when they are required for 
food. At first 1 did not place much confidence 
in these stories, because I know the litik value 
of the reports of the hunters and the natives in 
general Nevertheless, 1 have always told them 
to look carefully for mammals* The last time 
they set out t told them, in order to stimulate 
their teal, that I knew that a certain animal 
' existed in ,New Guinea of which I showed 
them a figure, and that I wished to have it 
at any price, hoping that in searching for ft 
they would, perh^s, find other new or little* 
known species. The figme which I showed 
to Joseph and the other hunters was that ot 

This yea? (1876) my men ascended a peak 
of the Arfa^ called Mickirbo, and halted at a 
spot about the same height above the seadevel 
as Fjbbieda. Here Saleh entered a hut where 
a piece of a skull of a mammal was offered to 
him, which he at once thought belonged to the 
animal nAich I required. He accepted it and 
forthwith commenced interrogating the Papuan 
who had given it to him. The latter told him 
that skull belonged to an animal with four 
legs, with a tad, as large as a dog, and with long 
hwsh fur ; he added that these animals were 
not uncommon on Mount Arfak, and concealed 
l;hemselve$ in small caves, and that the Papuans 
hunted them with dogs, being very fond of their 
flesh. The skull in question belonged to an 
atunial that had been killed about a month 
! heimu Acting upon this information^ Slaleb 
:$cft to to hunt for this anim^, but without 
success. U was mtly after he had descended 
from fhe mountains that a . second skull was 
fht to htih, which was still stinking from 
Iragments of rotten muscles attached 10 


the 

One of these two ctjmia reached the Museo 
Civico of Genoa, in November last, and con- 
Stitutai the material upon which Messrs, 
Fetets imd Boria, whq are engaged on a joint 
membiir upon die Mammals and Reptiles pf 
; New Guinea, have founded 


poition, and Map the lower jaw^ . Set It ia quite peefite* 
enough to enable one to see at a glance that the species 
must be quite distinct from the 

Aysi^^ md T. In the first place dbe Site w the 

skull Is mubh greater, and the rostrum of the nw ^ 
is longer by one hal^ measuring in total len^ nhbut 
6'4 inches, instead of 4^2 inches, as in the Austin^hh 
animal,^ of which a skull is represented (Fig. i) for 
parison. Again, in the Papuan species, the rosirutn .is 



;It lidll be blwerved t^ thit akulLof which a figure is 
(Fig* i), copied from that of Messrs. 
die> greater part of its posterior 


Ann. Mits* Civ. 



Skull of Tachyglossus of Ntw Otimea. FiO. a.— SkuU of Tatthyglcsjjus ol Auatralii 

curved downwards throughout Us length, which is not th 
case in the Australian forms. Other minor dinerence 
are pointed out by Messrs* Peters and 
excelleht description, which we need not J 

a quite sufiicient to compare the ou times 
together to convince oneself that the newly- discoveret 


i of Ul« tW0 AustraH«ii 







100^, '<if which Me ItmiHt it ^ 

y i^]aifi09tticeof ;t%q ct a s|>ecles 

la Htw ‘Guikc^'^iUhc a'p^t^ciataa.when -we con- 
laap ^biai bHilsmo tliq Omithodelphi?, 

acipoi^ag most recoat authorities^ constitute 
jimt 4^iderg but evca, a separate sub«clas» 

of wave aupliiosed to be at present ex- 

cjuaiyeljr mtrlcted to Australia* The two only known 
gOpe^Oi JM'^otremes are Te^chyglmsm (sive Echidm) 
a^ prHtik^yn^s. Of the latter the single known 
Sj^e^s Is; pe^iar to South-Eastern Australia^ of the 
fOmier. the two species are found, one in South-Eastern 
Australia, and the other in Tasmaniau The whole of the 
mttb and west of the Australian continent is, so far as 
we ore at present informed, without any representative of 
mis remarkable group. Looking at these facts, the dis- 
covery of a species of Mbnotreme in New Guinea becomes 
stOl more sigtiihcant, and leads us to expect that when 
the mountain-ranges of Qaeendand have been further 
explored, some of the order may still be 

Cound linges^ng in this district, and uniting the newly, 
discovered atea of distribution with that previously 
knowii^ 

yinady wn may rmark that the fundamental unity of 
the yapuam and Australian fauna was already sufficiently 
ob^pus, by ihe existence amongst mammals of Mncrt>pus 
and Amongst birds of such peculiar genera as Qrthmyx 
abdH Climdcieris in New Guinea. The discovery of 
Tip^^giei^ssHS bruijmi is another confirmation of the 
bfh^ectnesa of this view, as regards zoologf, though, as 
mg^s the Bora of New Guinea, facts, we believe, point 
rnd^r in another direciiom P. L. S. 



ON rm TROPICAL FORESTS OF 
NAMPSmRE^ 

' It. ' 


I T hat been mentioned that In some of the clays remains 
^ of leaves, fruits, and dowers are met with, and 1 will 
iOw proceed to tell you something about them. There are 
lome enlarged drawings here on the wall which 1 should 
^dil you are not all enlarged fo equal scale, and there are 
urays of specimens on the table. 

These leaves are found in various conditions of preset- 
ration. In most cases the impression only of the leaves 
n the clay is met with, but in some cases they are so well 
iiirtMierved that the actual substance has been retained 
d^d%h chemical changes have altered its composition, 
nil It Will peel off and blow away* In some of the clays 
^ leaves are so decayed that they cannot be 
^ei^bghfsed, and are not worth pur collecting. 

Whwthep is good we can readily dtstin- 

inguish the various original textures of the leaves by 
:bmpanng their general aspect and eolour both athong 
:^mse]ves and wTtk existing forms. For instance, those 
vhich arc thick, such as evergretms, thin, aS cPnvoivhlus, 
iard, such as oak, or soft, such as iliac, at even velyety, 
^eh as die common phlox, can ail be rec<^nised^ Thdir 
ji^^prs, in most of the beds, vary fre^ buCto brown, but 
ine^ hardly tell you that in no Case have we any of the 
prdJitt Colouring of the leaves preserved. Whilst these 
shades of dark Vmffs and browns are in xhao^ 
af chenucal change that has taken place 
rlMt <iie ^eaf was covered up, yet I believe that in ihany 
ebange had occurred, at least partially, before 
y ’'toitortnf/wp,, just" as we saw a few wedts ago the ' 
banged the fallen leaves of autumn, i 

in' the 'da^eTv clays the rematns areb}|tdt md;.'co^- l 

,< 'im lk« of SclentiS^ 

pooflskr J. AlWkit; 


:|4^9lyi'parbtintsed'*, 

nndithe remains d^Chlt;!tb.«avciJso..thte^^^ 
discs# thpm nnless the outliiieof the leaf is PI 
fprjii^ ; browns, I take in^fte h^ 

eveigreen leaves; for instanci^ the taureldlkn;l#ves^a^ 
alw^yi of a deep colour, whilst both the 
sucoileiit leaves are always of light colour^ w 
leaves li^hfch wc suppose tp be fig, Some sj^^aSssdf 
smilax,',dcc. ^ 

other colours have been met with with one rOfnark’*^ 
able meption ; fragments of a reed-like aspect are foOnd 
of a deep violet, stainmg the surrounding dtey mapve for 
a considerable distance. 



Fm 4 — Leavrs or Dicotvlxooks. from rm U>wrii Haorhot hfto*. 

^ atid 9, FiigttK ; ^ i 4 * Ac«r ; AY«li« (?) * ; 

7, Bryandra j 8, Qufti^cus. 


I next call attention to the shapes of these leaves ; the 
most cursory examination shows that the difreretices in 
shape arc very great. Here are drawings of palthate 
leaves, leaves resembling in general shape the beech, the 
sub-tropical Dryandra, which, though Unfamiliar^ have 
been probably seen by most ol you in the warmed houses 
at Kew ; laureMike leaves, a tropical kind of oak, maple, 
smiiax, aralla* yew, palms, and a fern. These have been 
selected to show the gieat diversity in the shapes which 
existed; 

Most people are familiar with the process of skdi^OT- 
ising leaves-that is, the removal of the green pan, iind 
the preservation of what is called the Skeleton, I hive 
herb a large case of leaves so prepared by Mra F Er 
Gamner, and which may be examined at the closo eSf the 
lecture. ' , , ■ ^ ^ '* 

I Whuld heif draw attention to somis leases m trees which 
are wdlfcnown as now growing in England.* In theiie a 
condttd'e^iohof'tlic leaf-stalk can' dearly/'ba distinguish# 
rhoninf thtbugh the leaf^ which is cxmimonly called thb 
mid-^iibs 'm* two/4mi^ams^ware''c6’bt)^ 
redj.'.' ' Those from ‘.the „pr*m,airy * ribs 'are,' balled' 

blue),; " There, ate,'''againi 'irunifing' ' 
from'iht#-' 'Ihddy pprdons/wbich' a#\’jcbljed.',aie::j 





fm i«77] 


NATWJRM 


^I. I . ■ ■ — - ■■- ! ■- - i -r 


aif^e la some; are very 

ftfotigf iihd form piiemiiiaiit fcatareft ; m as m the 

eeo¥S^i9lui6,^they are but S^me of these secondary 

dbs tm straight to the margSS, and m other eases they arc 
curved. Again, in some they tm right out to the extremity 
of the margin, as in the elin ; and in othem they are curved 
bade as in the ig. These are things to be noticed, which 
H will be seen are of consequence. 

I wish now to refer to the character of the margins of 
theleavea Here is a drai)ving of a fig leaf in which a per- 
l^ly smooth margin wfU be observed ; whilst the elm is 
Saw4ikei or s^rafin^ as botanists call it. In the dryandra 
the margin is deeply notched, whilst in a strange-looking 
form <Stenocarpus) the edge is markedly lobed j in the 
case m some palmate leaves the edge is smooth, as in the 
passion*6ower^ or serrated, as in the fossil aralia. Those 
who have paid any attention to leaf form, have no I 
doubt observed that leaves, even from the same plant, | 
dif^ in some of these characters. This constitutes one 
of the greatest difficulties which presents itself to the 
botanist, in the endeavour to decide by comparisons to 
what plants the fossil remains probably belonged. Still, 
there arc numbers of specimens with which we have to 
deal presenting forms so unmistakably alike thit we are 
able to group them together ; and even putting on one 
side many fossil forms about which we must feel consider- 
able hesitation, there still remain a vast number about 
which we can feel little hesitation as to the value of the 
comparisons. 

It is worth while to point out that when we compare 
these leaves with the existing flora and contrast in like 
manner the plants of the coal period with the existing 
vegetation, we see that there is a much closer resem- 
blance between these plants and the present plants than 
there is In the case of coal plants. That is, that in these 
forms we have a nearer approach to the existing state of 
thiii|8 than there was in the coal period, a matter which, 
in viewing the evolution of plant life, cannot be over- 
looked, whatever may be the value to be set on such 
evidence. Those who know anything of the plants of the 
coal period are aware that we find there gigantic forms of 
which we have only dwarf representatives at the present 
time. The principal of these forms are gigantic horse- 
tails or Equisitaccac, great lycopods, as the Lepido- 
dendron and Sigillaria, and tree-ferns, all very unlike the 
representatives of these groups now living* Here, how- 
ever, the resemblances to the existing vegetation is close, 
not only in the arrangement of the ribs, but the size of the 
leaves, and also in those cases where we have groups of 
leaves joined by twigs, the method of attachment is 
similar. 

To determine to what kind of plants each of these 
leaves belongs is a matter of consiaerable diihculty and 
requires an extensive knowledge of the plants now living 
on the eartk Although we have collections of growing 
plants from different parts of the world in various con- 
servatories, such as at Kew, it Is on the dried specimens 
brought home by travellers, or sent from abroad, that we 
maimv have to depend. How frequently leaves closely 
resmbung each other but belonging to plants of widely 
different kinds are met with, the careful student of botany 
Imows well It requires a comparison by a skilled eye of 
the most minute details to arrive at comdusions on which 
any reliance may be placed 

The work of comparison of this immense number of 
leaves n necessarily a wrk of oonsiderable time, and is 
Jn progiess, but some condusiona have already been 
aoiv^ at. I call your attention to a large group of 
gmwmg plants* from the conservatory of Mrs. J[. K. 
Oar^er, which illustrate the kind of foliage existing 
m £ng}an 4 in the Eocene time. Those who have 
iWd attention to this subject will not doub^ that these 
ya are tmmistakaWe ferns ; botanists art 

ihaf: this' form is ui^idotibtedly referable to the 


gfbwp to which Ms drjandra belongs ; this may with 
almost certainty be referred to the beech tribe ; this 
doubtless belongs to the same tribe as the pea ; this 
is an aralia $ this an acer or maple ; this a kureh snd 
this a yew. Specimens of elm, acacia, chestnut, great 
aroids, as well as hundreds of other forms, have been 
tained,some of the comparisons of which have already been 
determined, and some few are of forms which appear to 
have no living analogies whatever. There are also count- 
less fruits, many of which can be recognised as like those 
now existing ^ a few flowers too have been met with. 
These fruits are of great assistance in telling us what 
plants were living at the time, as they are compared with 
greater certainty than the leaves can be. 

I have mentioned the cabinets in the Loan Collec- 
tion ; dose by is a cabinet which contains the collection 
made by Baron von Ettingsbausei:^ amd although time 
does not permit me to do more than allude to them, 1 
would just mention that collections of an approximately 
similar geological age have been made from Switzerland, 
Italy, Greenland, and Austria, so that taking together all 
these localities we get a fair notion of what was the vege- 
tation of the period which geologists call Eocene. Yoti 
must remember geology is a study only of this century. 
Interest, at 6rst small, spreads now over all Europe, and 
gradually records of past vegetations of different ages arc 
being brought to light and compared* 

I would say a word or two by way of explanation of 
the origin of the different colours of the sands and clays 
which have been mentioned. The yellows, buffs, and reds, 
which form the prevailing colours of the lower series, owe 
their origpn to iron in various chemical conditions. The 
granite from which they were derived contains sufficient 
iron to account for iron being in solution in the streams 
by which they were deposited* The different colours of 
the different oxides of iron are here shown. The anhydrous 
sesquioxide is of a deep tinge ; the hydrous sesquloxide 
gives a yellow colour. [A successful experiment was 
then made with a large glass jar of rain-water with dis- 
solved grey granite iielj in suspension. To show the 
amount of iron present 7 » the granite, a little ammohia 
was added, which changed it to a dark colour. The 
green oxide thus obtained would, on evaporation of the 
water, take another degree of oxygen and change to a 
bright red sesquioxide. This red oxide was produx^ed in 
a second jar, and shown to be the same as the colouring 
matter of the red claya J De la Beclie, in his researches in 
theoretical geology, alludes to the fact that pipe-clays of 
similar colours are now being deposited in some of the 
lakes of North America. 

Whilst some of the dark colouring of the darker clays is 
due to iron, that of some of the middle clays may be due 
to the fact that, whilst these beds were being deposited, 
the source of the stream was coming from a district 
farther north, cutting perhaps across the Somersetshire 
and Gloucestershire coal-field. 

The question may perhaps have presented itself to your 
minds— how is it possible that ihe tropical forms of which 
we have spoken, such as the armds^ cactus^ dtc., 

could have grown alongside of the apparently temperate 
forms, such as the beech^ and others. Time 

does not allow that I should go at any length into the 
explanation of this ; but 1 may just remind you that in 
the long geological record of the beds found in England, 
there are to the geologist unmistakable indications of 
many changes in climate. Further, afetronomei*s, having 
calculated the path of the revolmion of tne earth in ages 
past, tell us that ip successive periods, each consisting 
about a6,oco years, each hemisphere, northern and soath- 
ern, has been successively subject to repeated cyclical 
changes in temperature. There have been for the area 
which is now England many alternations of iortg periods 
ol heat and cold. Whenever the area became warmer, 
the descendants of stmi-troplcal forms would graOtthUy 


a.^ 




lutther ilie..'d^t$oeiixla;^t» 

M iPC^M4oyi% |^aiit»;woid4^;'^ advanc^iig 

a aratare. Vice t^e avea b^caaie gra* 
^ ^colder, t^e heiit-bviiig plaub would, front oite 
genoratioa to anotitor, it^traat anid funlier south, 
aHblbt dte eold 4 i»^iBg^^ plaitts wouM ittum to the area (rom 
w)^ th^r iiad 1>eeti driven out l a each otse 

there weald he aonte Imgering lenmants of the retreating 
vegetadcm (though perh^ aiistittg with dimimsheS 
vlgoarkgrowbg alongside of the eaihest arrivals of the 
Such is a possilde explanation of 
e^^Khdihgtl^&e plant remains comingled together. It 
too^ be home in mind that it la not so much the 
thean temperature of a whole year which affects the posst* 
hiUty of plants growing in any locality, as the fact of what 
are the extremes of summer and winter temperature. For 
example, one place may have a mean winter temperature 
of $0"^, and a summer one of 70° \ while another place 
inight have a mean winter temperature of 20% and a 
summer one of 100*^, and yet both have a mean annual 
temperature of 6 o\ In Cornwall the maiden^hair fern 
grows in sheltered bcahtles, because the winter tempera- 



MOWO..<)TVtelX)^^A> FROM THU LoWFK BaUSUOT B|£ 0 ^ 
ti Fau ; a, Feather P*Im, 

tbre never sinks to the point that would cause its de- 
ite-ttcticm. Again, at that most chatmibg spot in the west 
of Ireland, Gl^gm-ia; the arbutus still forpss an aidant 
underwood ; ana tha Irish fdmy fcm, Nourished in iimiiy 
favoni?^ Spots Uniil quite recently^ when the modem, too 
comibrubk Ecdes Hotel has detained tourists in the 
district, who have tutblessly carried off, as reminiscences 
Ol a pleasant holiday, this which was one of Ihp most 
iiatitmctive features to the botanists, 

These facts, which seem io simple when MA om in 

S ams, arc the results of long-ctmtihued and careful 
j bat you may take my word for it, having enjoyed the 
during my holidays for many summers, thnt 
fosses is a hne, healthy and active exercise, 
this particular district, let me tell you some of 
^es. Fossils are not to be obtained here 
wiuii«Hb ;^oric ; the steep mid crumbling cliffs have 

search 4 as;, to be 'inade 

timejs'-'perhsps,'’ the 'Cliff' 

may be ibcaw^ 

. ‘beach '^of -^blay, tO' 


teiul^ m disaifmntmentf^^^e^^ 4ay jtumis wm 

Ip tosh^fkndy^ and theim{^sbni^^m <w it cbri^ 
tmpSV#^ or it is found, “ ' ' " ' 

acceSSiMi^'' But supposing wel^ 
leimril aemrch. a secure footing has first ip ;be cm with 
a lyhi liipfcaxe $ then the sands or clays ihh 

baHbd' have, to be removed by epade,aihd vpick^r-awi®'':'' 
navvy’s work this--^then to get out blb^ l^e eObui^ 
to mmtainthe palmdeaf shown in this draadei;, which is 
only enlarged twice, the leaf-bed has to be undermtUed 
to a depdi of five or six feet, a difficult pperatiba requiriini 
patience, and the then hanging mass of clay has Io be out 
off with the pick, being too plastic to break away by lit 
own weight When nearly cut llirough, it gradually breaks , 
away, and falls gently on to the platform prepared Ipr it 
underneath^ The blacks thus obtained are sometimes too 
large for three or four men to, tilt over* The method is 
then tp leave them to dry, as when wet the clay will pot 
split to disclose tlie leaves. It is then, I can assure you, 
itnat I esteem myself fortunate if some too Curtons excur- 
sioniti, or enthusiastic townsman, docs pot arrive during 
my absence with a hammer to break the blocks up. So 
great has been the curiosity excited, that fossiiisers have 
so far forgotten their sense of justice as to get up at day*^ 
break to appropriate the result of my work had not the 
faithful coast-guardsmen, with a keener sense of justice^ 
been near. 

Wet weather of course puts a stop to operations, and 
buries the working in mud and sand, sometimes two or three 
feet deep even in a single night* When the workings are 
as far off from your headquarters as at Poole Harbour, and 
the specimens heavy, a boat is necessary to convey them 
home. The most enjoyable moments are, perhaps, those 
occupied in splitting the blocks, as one ^then shares what 
I should suppose to be the excitement of gbld-workens, 
except that gold-finding must be more monotonous, as in 
this case no one can say what sort of treasure may reward 
us next* Anyhow, it »s a recreation strongly to be reccun*' 
mended to those who like healthy exercise, freedom, and 
the sea. 

[A large and heavy block of matrix was then split, in 
illustration of this part of the lecture, and a layer showing 
hundreds of leaves, exposed for the first time to view.] 

1 have now endeavoured to give you as accurately 
as I can, the absolute facts as far as we can learn 
them, respecting the conditions under which these beds 
were deposited, the sources from which the material 
was derived, and so far as we can tdl, by comjparilson 
with existing vegetation, what were the trees m .which 
these leaves are the records, and also the climatal con*^ 
ditions under which they grew. We may now, in con- 
elusion, allow our imagination to come into play, a acien- 
tific use of the imagination, 1 hope it is, while we picture 
to ourselves the appearance of this area during the time 
these beds were being foeiiied. The changing force of the 
streams and their directions var>ing from twne to 
would, as we have already said, frequentJly undo th 
of accumulation which had been previously donei 

We have reason to believe that there was here a vrklth 
of vioBey dosed in to the north by the chalk hBlh whhshi 
use sti^ rimresented by the chalk range o( j^drth 
shine and Wiltshire, and on the south and bast by 
mtslations fonhing the lagoon barrier rf which 
spolo^ The course of the stream was ffmm west loepat* 
To 'the east was the sea, to the west was the volley of the 
stream, abbot some of die conditions of which f,'” T ,'’TT'"-r . 
itt coiwitmMaice «t tJk 

4iiAe«it|w''iii4' dmidii^ony wbicn -lutve extenstveijr infMlM'' 
,t&t • Wwa sttwuns ■vete shorn 

;iB«l 'bloiidiejt' 


'iWttxe ' ifcore, ■■ 










Jr In tfils id€al pictutt 1 to depiot 

Hat t OonsMer to havo bOoO ^ 

Ilia^vetfeevaileyWtho seven m^a 

TbO ftreiiOn rednO^ to streamlets meandering 
Sferongh dried ntsd l>'iite» sand-batiks* Among them arc 
W® elOvated i>atche«r**isii^^ *«ay use the term- 
Stahdmg ^xm tho general expanse of sand, and 

JKsdma ®aae$ acta «®»se that they were 

;s»*^banded by watei** fterte and there pools ol water, 
;»ptnd^mcJ5t mgttmu others fed by minute streamlets* 

Looking at too aofene from a southern standpoint we 
should see to the north the distant chalk range. Whilst 
alpiig the shore of the opposite bankof the valley we could 
Wth some di^ detect the various forms of vegeta- 
tihh, wbicm We should see with greater clearness in the 
more tem®diate foreground; In this valley a singular 
sdllhcss mdst have prevailed, as no trace of animal life 
whatisver has been found, except a feather and a few insect 
wingi Mown in from the southern bank. 

Of the fMiowing at least we are pretty sure, and of 
numerous others we can be almost sure, but there are 
indications of very many besides, the relationships of 
which are at present but imperfectly defined. 

Here wc should see the graceful fan*palm and the feather 
paiins, adding softness to tlie view by their elegantly-curved 
and drooping leaves, laurel and dwarfed oak, stately 
beeches, clumps of feathery acacia, treilised and festooned 
with Smilaxv the trailing aroid, w'ith its large and glossy 
foliage and an undergrowth of Mimosa and of cypress m the 
swampier ground, and variations in colour caused by the 
foliage Of cinnamon and hg, and the ground clothed with 
ferns and sedges. ^ On the barren sands of the distant 
valley art growing clumps of giant and weird-looking 
cactus. It IS not difficult to picture to ourselves the view. 
(Ste Figf. 2.) 

All this beauty i« gone. Wc have nothing but these 
recenrdi of what must have been a view of great loveli- 
ness, which only the toil of the geologist can even faintly 
reproduce. 

•* Tile hills arc shadows, and th^ "flow 

From form to form, and: nothing stands ; 

They melt like the solid lands, 

Like clouds they shape themselves and go. 

“ There rolls the deep w»hcre grew the tree. 

’ O Earth, what changes ha^t thou seen ! 

There where the long street roars, hath been 
The stillness of the central sta.** 


ON THE A VSTBIAN « NO VAE 4 ” 

: .'.v.; - , expedition ■ 

^ 'FBjVif idAys Jgo Admiral v. Wiillerstorff Utbair, late 
^ Comment of the Austrian Nomra Ex^]^^ 

^«*siBdltSon, hud ain audience of the Emperor to present 
.ni^esty thb final report 6n the scientilic results of 
^ cruise rbUnd the world. It has 
* ^^SyS®!teen years^ seHous labour, and 1 ms 
stdding to complete this important 
embrneteg i8 vols; 410, and 3 vols, Svo., 
-T ^ »btnrpp 61 p|fical; botanical, geological, 
'.s^istico-commercial, modi- 

t,y Dr, KJarl 
England, and 

in-. 

iuphi/. a- . success 

ad than , 29,^; copies 'sold» 
thdphreiy |identi&c|iubli®^i^<>^®'' 

' ' BimOtecter,' which 'gives 

>ra|Hn^ df the 'jpebloi^ of Ne#,; 


carnally examined and described Hs gold 

poslti|. ' The statistico-commercial part, by tie ICuri vo 

SchersOr, has become quite a standard book bh tbd 

Continent 

The price of the complete series being very higih ' 
florins^ or nearly 40/. sterling), the Emperor has mven \ 
permission that a considerable number of copies of fhW 
mo^t valuable publication should be given away to public 
institutions and libraries in the empire, as well as in 
foreign countries, and as the Novara hzs met with a 
particularly kind reception in the British colonies, thp 
libraries of these have been considered first in the 
list of recipients of this great national work, which is a 
monument of scientific investigation. 

THE CYCLONE WAVE IN PEN 0 AL 

A n interesting correspondence on this subject has ap- 
peared in the Times during the last few dayj^ evihclng 
generally on the part of the correspondents an earnest effort 
to arouse the public mind to a sense of the necessity or 
something being done towards mitigating the calamitous 
results of such occurrences in the future. The subject 
being one that must sooner or later be faced, it is beside 
the question to point to the destructive flooding of the 
Thames as a proof that the Government of India does 
not differ greatly in such matters from similar authorities 
at home. 

As regards the meteorology of this Important question, 
three lines of inquiry stand prominently out as calling for 
special and extended investigation. The first of these is 
a thorough^iscuesion of the storms of the Bay of Bengal, 
or a continuation of the work under this head which has 
been ably begun by Mr, Blanford and Mr. Willson. The 
second line of Inquiry is the cause or causes which 
originate the cyclone wave and determine the course it 
takes — a subject on which we cannot be said to have any 
infonnation at present, all that is or can be said being 
little more than unsatisfactory conjectures. To carry out 
these inquiries with the fulness and with the detail re- 
quired to ensure a successful handling of the subject 
additional stations must be established and the taking of 
meteorological observations must be more extensively and 
frequently done than is now the practice on board the 
ships which navigate the Bay. 

The thirdline of inquiry is the systematic inauguration 
of a meteorological survey of the Bay of Bengal and its 
shores, with amore strict reference to its storms, by having 
first-class meteorological stations established at Trinco- 
malce, Madras, Viragapatam, False Point, Saugor Island, 
Chittagong, Akyab, Cape Negrais, the Andaman and the 
Nicobar Islands, these stations having a full equipment of 
instruments, including in each case a continuously regis- 
tering barometer and anemometer. With these instru- 
ments the law of the diurnal oscillation of the barometer 
and of the changes in the direction and velocity tk the 
wind, including tne variations with season, would become 
known, and any deviation therefrom which may happen 
to occur, could be telegraphed at once to the head omce 
at Calcutta. It may be regarded as absolutely certain, 
that no long time would elapse before the nature of the 
disturbing force, cyclonic or otherwise, revealed by the 
anomalous readings of the barometer and anemometer 
would come to be correctly interpreted ; and with the aid 
of frequent teiegrains frotn the whole circuit of stations, 
so well interpreted that the superintendent at Calcutta 
would have no diificuity in localising the cyclone, its 
track and rato of progress would be so certainly known 
that warning Could be sent to the coasts threatened by it. 

Thi$ system of storm warnings must not be confounded 
with that paractised in Great Britain, in which no refined 
k eeled into play, and in which 
bf mean, periodic changes ■, 
i Wtod & requi^ in this couptry is h 


. ,, 

ifknmt :0ttfloc^ ,iia«?d 'tiie'^grossW] 

dl^^Dige^ of ^ wiittd, »nd » j 

'':imf i»o4e*ate fer their iii- i 

'itorpretatioii* ' So 'etei^,‘|^.,; ’(his the .case that aotwith*' ' ^ 

hy itieteoroteg^ in 

re^em yea^ ^ made in this tmntty H 

imdi^ npptoach of -sto'rms, since the < 

nsohhar m ^ (8 ^ Beanfoit-scale) of which 

, ws^itofiings still sotnewhat under the 

isje^en^e of sneoc#® attained by Fiuroy in 1864, 

^ Btn in Ihdia it is different Any system of storm- 
therOf to be successful/ must be based on a 
system of oheervatlon carried on at a considerable 
.ixwnber of stations in such positions as we have pointed 
t^^vthose positions being selected with special reference 
to this inquiry. 


am AsmoNOMfCAL column 

AJ^ OasERVAtoKY ON ETNA*--Prof. tscchisi »tiid« US a 
note read before the Accadenua Gioetiia on Scptci»l>er aa, 
entitkdi ** Peila conVcnleniia ed ntiUt^ di crigere suir Etna 
nliia l^aidkme Astronomico-Meteorologica/' in which after describ- 
% his eapi&riences daring a brief ascent m September 15 -16, 
he expresses his views with regard to establishment and most 
desirable htting of an ol>servatory on the mountain to be mainly 
devoted to sj^ectroscopic and meteorological observations. 

prof. Tacchini ascended on the morning of Siptember 15 
frbm Catania to the station occupied by a party of the 
Engliiih and Amerl^ expeditions on the occasion of the 
totid eedar eclipse of December, tSyo^ and found there a 
diminution of ^^}>eifdure of 33"* Centigrade, He had takent 
with him a Boliond^ekscope of 35 inches aperture, A spec- 
troscope of strong dispersion by Tauber^ a small spectroscope 
cf Jaimsen, an aneroid barometer, thermometers, and a pola* 
rWcope. At foh. 30m. AM,, m the ibth, a few detached clouds 
only b^g present, he remarked that the blue of the sky was 
mu^ deq>er than at Palermo or Catania. The solar light 
had a special character, it teemed whiter and more tranqnii, aS 
^oiigh due to artificial iUtisnination by magnesium. Viewing the 
«an mpidly with the naked eye, it was seen as a black disc sur- 
rounded by an aureola of limited attent, projected on the blue 
ground of the sky. On interposing an opaque body before the 
disc die aureola was seen better but always IMted, and the pure 
Hue sky terminated the same, which extended to rather more than 
half the solar radius ; with the naked eye it was difiRcult to judge 
If the aureola was of equal breadth all round the disc, and the 
cully thH£ weE marked was the diifhreiice from the view obtained 
it the level of the sea 1 while tlie sky is ordifiarily whitish about 
Ihe «isn, bn Ehm it remained Htue, and the aureola ^acquired a 
h^er-defined contour. With a helioscope fht aureola was much 
better 'mm, 'hnd '.its border appeared as though 

it weHt'athm moreextemM whieh, at noon, cor- 

responded fo the dktremltiet of the vOrUoid^ diame^ 

tters of the disc. At 3 after Htmtupacm 

jnpaadng rapkily at shortHtcrvakptodncedaetr^ 

^ fonxiathm of m stupendous series of oolmmed round th^ 
son containing ell the gradations of colour : in spechMii a 

ybenoxneitcm new to Fcofi TacchH ihe Tahber*^^rp^^ 
allied to the telescbpe f<w .''eiiM 

'and .the .bbserver eiK.pteS 0 es his suiiptlse'mt' 

i'of''the,'linc8 and /the eatraoHtoiT 

> ib^,cbtomosphere was bright ‘ ; : 

■: rob., 'the specstacle 

biriu» appeared to rival, Vetti^'^hb 
„ , t'analto|P^*nr S|M5cial'i«^i^ 



j- : 

;^d beit^ 'were seen to igewstw: ’«b<^',,at 'Meiimoi 

.«l^ly;befi>re 'kaving, ' Vemus aftorded'xtmasi^^ ptpof 'of ;the 
,raH)qikHty of thesky of Etna. The:|)^^it,4!t3^ 

_ cast shadows’ dttdng thd aa(k»|'bf the 

, h eeftatiiaied' 'frequently like a sta*; ,The 
'”meh03rthew|’parl: of the phase, on pbtimgsjia'eei/l^^'^iljuek?^ 
'fha^tbe rejit of the disc, which Prof. Ta^lH 
HenWuba'pmcchia del pianeta.’^ ^ 

Speefroaeppic observations were , on the fbIHwHg: 

momixi 8 » the son had attained an idUtude of 
chwmospbere was ‘^magnificent;*' inversion of.ijiemaijjnif* 
fium add of <474 was immediately evident, whi<di wai xkot e^a 
at Faieimo wl^ the srmie tek^^ 

With regard tq the proposed observatory which i*K»f. 'taecidni 
is desirous should be an acooinplish^ fact before the meeting of 
the scientific bodies at Home, in September next, he proposes 
that it should be erected at the Casim and s^uld 

be named after Bellini, and that it should belong tq the ^nlyc^- 
sity of Catania. He suggests that it ought to be provided With 
a refractor of first-rate quality and of at least rfi centim* (about 
6*3 Inches) aperture, and he advises that while the meteorology- 
cai instruments, which should be adapted to the requlremetits oi 
the day, as indicated by the London Congress, would remain 
constantly at the Bellini Observatory, a duplicate mounting 
might be provided for the refractor at some spot within pie ip[ni* 
versity of Catania, with its proper dome, the other beiiig fixed 
cm Etna, so that while from June to the end Of September astro- 
nomical observations could be carried on upon the mountain, 
during the winter they might be made at Catania, where the sky 
is a very good one ; the astronomer would thus have only the 
object-glass with Us tube to transport to and fra Frof. Taofhitii 
further suggests that accommodation for visitors should be pro- 
vided, with the view to increasing their numbers, and that 0 
certain payment should be made by them, to go towards the 
maintenance of the ObsefYUtory and its custody. 

We wish every success lo the scheme thus energetically 
brought before the Italian \|,|^(fitics by Prof, Tacchini, and 
have no hesitation in predicting ^Iportnnt gains to science fir^k 
its adoption. 


The New Stan of r604. — ^TKe vidnity of this vtafs place 
deserves to be closely uvatched, as it appears by no means im- 
probable that the object may be Hendfkd amongst the telesoopu 
Stars actually visible, by small fluctuations of brightness, 
there are grounds for supposing to have been the ease ,with fh< 
so-called new stars of Tycho Brahe and Anthekh, 

The best position of Kova 1604, is no doubt that deteoed b| 
Prof. Schiinfeld from the observations of David EiibidcHs^ 
in the ii^mv mutwx in Edt«ch*a edidnn of ICi^lfirfa Wtwlts 
Fabrieks measuted the distance of the new star totn ^ Ut < 
OHduchi, a Aquilw, and a Scorpii, and the dtSOO^siOn of tfes< 
measures leads to the following plaeefor rfiOS ’o, ^.A. 
or tik, ?m. 2‘9s., in® 4^42", vidth proBafek «ff» qj 


_ ^ g observed in Aigekj^erV 

',|!ro. rfifiya of Oeltscn's reductions; ■ ICsplct*!: 
cording 'to Schbnfeld's calculation, 

There is a iftar la* 13 mag. prcced.«^A«fifl^^ 
'1^ td''tlie.Squftk sus|dciou4y 


ChSeq^ 'uh .€kwt ^0. 5a, 






■' qf', bur ; 
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l''; ' ' MEmOROlOGKSL NOt^S ’ 

[''iSitOliiitf's FLCK)t>8 OF 'TK«: Fast^,S^ix Wkeks.— A n 

kaittinatinn of the Daily paMtshed in different 

ItaxiiMei of F:urope for thii period > vety insftmctWe. The 
faost common course taiccn by the wintpc storms of north-ivestem 
tentbpe ift ak f^terly or hordi-caiJterly one, and the tracks of 
pieir centres lie Sonietrhere between Faro and Iceland. Hence 
Ihe rvinter climlatc of the British Isles is characterised by south. 
Westbrly winds, and the relatively high temperature and humidity 
^ch tlM^ bring with them from the Atlantic. This state of 
^Mngs 5a occaaibnally varied by the centre of the storm passing 
in its east^ly course across England, along the Channel, or over 
a tiach even still ftirther south, resulting in easterly and northerly 
grinds at places rituated to the north of the centre track, with 
the probable accompaniments of sleet, snow, or hail, low tern* 
{matures, chill drizzling rains, and heavy seas. Since, how- 
ever, the storm-centres usually soon pass on to eastward, the 
easterly winds accompanying tliem are generally not of long 
cohrinuencc. But during these past six weeks, notably from 
December s to 7, 16 to 24, and 31 to January 7, the cyclonic 
centres have bad their course in the south, or to the south, of 
the British Islands, end consequently easterly and northerly 
winds have prevailed, particularly in the north of Great Britain. 
The cyclonic centres, instead of advancing, as ordinarily happens, 
to eastward, oscillated backvrards and forwards — to eastward 
and then to westward, to north-westward, and then to south- 
castward^beiiJg thus continually for days together in the south 
of the British Islands, and hence the persistency of the easterly 
winds for several days in succession in the north. Finally, since 
steep gradients prevailed frequently and for considerable periods 
from North Britain to Norway, the easterly winds acquired a 
violence, ai well as a persistency, almost unprecedented, strewing 
the coasts with wrecks, and raising high tempestuous seas, 
which, parficularly when conjoined with the high tides in the 
beginning of jfannary^ damaged harbours and other property to 
an extent fortunately of rare occurrence in these islands. As 
frequently happens, gradients were also steep and winds violent 
oyer the Channel and the south of England. The snow and 
rainfalls were also excessive, and blocking up of railways and 
river floodings, with the inconveniences and disasters attending 
them^ weris experienced in all parts except the north-west of 
Great Britain. At many places the rainfall of December was 
the heaviest ever recorded. The intimate bearing of the weather 
of Scandinavia and Lapland on that of Great Britain, and its 
great scientific importance in forecasting British weather-^ a 
point we have on various occasions insisted on in this journal — 
were several times conspicuously illustrated during the singular 
weather of these six weeks. 

Fmvsics of the Atlaj^tic Ocean.— -D r. Buys Ballot has 
madb a vAluable contribution to the physics of the Atlantic 
Oc^W in a paper just published on its mean monthly atmo- 
i^berin pressure. Ibe author wisely groups the observations for 
cadi degree uflatitude along the outward and homeward bound 
jCJ*«tch ships on board whii^h the observations were 
extent and liboriousness of the work will be under- 
irm the fact that for the North Atlantic alone^ 1 7^,003 
haW outward, and 163, 41^ 

f^^:W''bbn^cyIi^d,bOI^^ xoute.^ ;We take an early oppor- ,, 
tunity\oC to the subject of th^ pilfer • in the meantiine 

'Cmriclves/whh hewrity 'tdeon^ the paper 

from its great udlUy in navigation, 
baroimctric pressure each 
highly, of commerce,, 

of^ information,. , 


WEATli|«t Maps of Germany.— ' 1 ?N Weather Maps (Crf the ;;; 
i^j)fA<?^rr«/a#^imtheuttmbcrsfor Ja«^ aiiiadyrw 
on a large scale the barometric curve and the hourly' direction and 
force of die wind for the twenty-four hours previous^ is repprdi^ 
by the self-registertiig instmmentsat Hamburg. The vidue of imih 
data in the study of the daily changes of the weather it is nn* . 
neeemry to point out This. Odtee has also begun to publish 
moxithly tSsumSs of the weather of the Continent, of which thosd 
for January and February, 1876, have appeared, coutaxnixig ; 
short papers by various well-known meteorologists, referring tb 
the weather of the month ; arid the averages and extremes for , 
the month are briefly but lucidly discussed for all the stations in 
Germany, and for many other stations in the countries adjoiriing. 

A valuable chart is given showing the tracks from day to day of 
all the European storms of the month. 

Thunderstorms in Central Europe,— It was recently 
shown by M. von Bczold that there is a double maximum 
in the frequency of summer thuufJerstorms in particular re- 
gions of central Europe. The results of further researches 
by others seem to point in many cases to a similar be- 
haviour in hydrometeors generally. Thus a double periodicity 
in bailfall has been demonstrated by M, Prettner for Kamthen 
and M. Fournet for the Rhone Valley. And more recently 
still Dr. Heilman, having studied the rainfall 

in North Germany, is led to the following conclusions r. 
There is a double maximum in both the frequency and quantity 
of rain in the summer months in North Germany, 2. The 
first maximum falls, in the case of quantity of rain, in the begin- 
ning of the second half of June ; that for frequency of rain in the 
beginning of June ; the second maximum for both cases in the 
middle of August. 3. The first maximum is more intense in 
the case of frequency of rain, and weaker in the case of quar dtj. 
Dr. Hellmann offers an explanation of these phenomena, for 
which, however, we must refer to the original. 

Sunspots and Weather. — Prof. Fritz, of Zurich, has shown 
from a comparison of annual meteorological statistics, that the 
year* distinguished by a maximum of .solar spots coincide very 
closely with those years marked by exceptionally severe hail- 
storms, and an unusual average height of the great rivers. This 
law is shown to be in accordance with observations made dtlrin^ 
the past century in all latitudes, the special periods occurring at 
intervals of eleven years. 

BIOLOGTCAL NOTES 

Chemical Chanors Observed durino Progress of the 
Potato Disease. — The Rev. J. H. Jellett details the results 01 
a series of experiments made to ascertain (i) whether there be 
any development of sugar during the progresss of the disease, 
and if so of what kind ? {2} whether there be any perceptible 
change in the quantity of nitrogen ? It would appear that the 
first stage of the disease in the tuber is marked by an increase in 
the quantity of the nitrogen, which .seems to j attain its greatest 
Value before the stage of discoloration of the , tuber. The same 
stage of the disease is also marked by the development of sugar, 
both glucose and sucrose. In the second stage of the disease, 
marked by, a great increase in the discoloured part of the tuber, 
the part which temains apparently sound shows no increase of 
nitrogen, but a very considerable increase in the quantify of 
sugar, while in the discoloured part there is a dimlriution 
both in the percentage of nitrogen and of sugar. It will 
be remarked that the development of the sugar continues 
for a considerable time after the mtrogen has attained its 
maximum value. Mr, Jellett has no dcwibt that the whole of 
this sugar is formed by the couversion of the potato starch, 
tkOui^ he hi not aware that there Is any known method by which 

fK>ssihly.thia|ffji|cti^^ 






' by to i/Vw; MsJi ^^<* 4 /^ ^ 

itbi i'i* Seto ii; i^j%h ’" 

/;;,€dMM|:NSAtilSM fdlortfe tk- 

tract from,' a 'letter iNi^, :^r!^ '>iulkr^ Ikjalif, ' 

Oi^tab<?r 2Zf lias hiik brother, Br, Herm«bh'' 

on iritoeiitii^ ease in two, caUrpilloj^ of whick 

I ittdoie a |ihcft<i^ph taken by my frtendl, iScheidemanidt 
ibe ehter^ with red head, protected by long 

hri|icliiy to^^hairs Or thdras, lives on mulberry and other 
Xik^ other caieipitlars protected from enemies by odour, 
or otherwise, it sh« on the upper side of to 
l^veisii and is light-coloured, the head red, to haha white. 
Aci'oss its back, between its thorns, there sits a small blackish 
caterpillar, protecting itself by the toms of to large com- 



pamon. I took oifif the ^mall caterpillar from to large one, 
bint it soon occupied agam the rUune place. In orcler to take a 
photograph Of it, the larger caterpillar was antestotised with 
slher f It recovered again somewhat, but after two days it 
Hed. The smaller caterpillar has now left its place and taken 
refuge oh another caterpillar in to same box: ; on tins it 
lita itometvhat further forward, on the base of the abdomem In 
ts former host^ to place where the sinall caterpillar tat looks 
mle, as if it bad been scoured.. The small caterpillar from 
ibove eats small holes in the leaf on which the larger one is 
littlng* As far as 1 know, no similar case has hitherto been 
»becnred.*’ 

StiSTEUtNt; B1 eeti.i:S as a CtiaR fou Hyi>uopao»iA.— lif. 
3te Staley, |)ere, laid before a late meeting of to Entomological 
Sbddty of France to dSris of two s|>ccics of beetles belonging to 
to 'H^oldte (MaliflP ineam mdMyiadris tmtbrosa) which Imd 
iie^ «ejf<t to hhn from Oato, in Tunis, by M. de Clrevattler, ami 
n&h ihottstituted to medicittC in hse by to people of Amerna 
^ a cttre ibt hydrophobia. It is Imown tthder the aame of 
0m^n9ik4^ aad hi mentioned in aewal Arabian worfe^ on tnfcdb 
one. A portion about to weight of a grain of com if given ib 
to'aaWecer. ' 'The 'in4sdk«d formhk direct^' 'that taken 

meat aoup 1»yto'|i«t^n bitten betnreen'tfch ''ititft'and. _ 
zytli "day after to bite 5 'if taken bctoe'<nr 

ellect u cure* .The Natives of Amtto'aeto'’^P''^e 
jpee^Taith cure, an4|>rnscm ■ to -dried 

; ; Xt'iidght be while W, try a aeries bf enperlixtota' ' 

- to 'Vesicatmg -beetlcn Ih tto , Usn&>tt ' malady* -iBsA: 4 
tot .eoloflg'Ogo 'Os 

■'^Be M'atafb H.edto Auimati,-'* to?-- 

Mb 'toes'bf'to :coto^ blitoto-' 

. L* ,Faliitoiure;laid -befom the E»to^ ' 
inoki^md; abtotowe by M. Hombcmig 


; apet^, -M hleloe, -many ' to !;ton\prtottf 

this remedy 


. '■ 'CAkBtoFJsuoirs Amphibia ik 

Biany of to ^IgillarWh 

: tol^died,' and as they decayed their- inner Vbi^ 

toSbfed away, leaving open holes on the aurmce pf to 
into which were swept by water, or fell awident^dlyt to ahimto 
of the period together with vegetable In this wky ahe* 1 

omslve kyers of deposit, within the tmuks of totto^ 
stored with toleton^ Amphibian anib^^ shtot dec.,, 
which toy have retained in an admirabte state of preto*; 
vation. Br. W. Bawson, whose former investigations on thir; 
subject are well known by all palseontologUts, has recently to* 
mined a fresh tree'Stump about 2 feet high and iS inches id 
diameter. In its interior were found no less than thirteen skele- 
tons, more or less complete, belonging to sii: species, indlading 
Hylerpeton damam^ Dmdrerpetm act^dmnum^ \0mni'^ a^ 
new species of /I^lerpekm and Ifylonpmus iydlu In to last 
part of the Amerkmi yourml 0 / Sdmee and Art, Br. Bawson 
has described these remains. 

Action of the BHAtN.*— At a recent of the French 
Academy, MM, Giacominl and Mosso presented to photograph 
of a woman who, from a syphilitic affection of the cranial walla, 
had lost a great part of the frontal and the two parietal bones. 
The movements of the brain of this Woman (who is noW cotu^ 
pleteiy cured) had been studied by the graphic method, dhe of 
M, Marey’s tambours having been applied at the cranisd aper* 
ture, and some remarkable results were obtained. The traces, 
which will appear in the drekivip ddk Scume medic^^, prove .tot' 
there are in the brain of man, even during to most absohlle re- 
pose, three different kinds of movement . ikdsathnSi which am 

produced at each contraction Of thekcait j 2 . Oscit/atmm, whbh 
correspond to the movemenls of the respiration ; 3 . C/ftdtf/alwm, 
which are the largest curves, and are due to movements Of to 
vessels during attention^ cerebral activity, sleep, and other 
causes unknown ; toy might be called sp^ntaanms movements 
of the vessels. The authors studied the relations between the 
movements of tlie brain, to heart contmctlotts, the changes of 
volume of the forearm and the respiratory movements, by apply- 
ing simnjtaneously with the arrangeiaent just described* a pm^ 
mograph to toohest, and one of M. Motors plethysmpgraphs 
to to foteirm, The form of the brain-pulsation diSta jeon^ 
sidetably Itom to tracing obtained from the fto-hirtw, or by 
means of a sphygmogtaph applied to an aiteiy* BUri% pro? 
found sleep, with snoring, tbto Is conalderablh increase Id to 
height of the cerebral pulsations, and to tophatory osudliaiioha 
and to undulations are much mote pronounced. Ceruiniato* 
produce the sato change of volume in to brap^ and Ih to 
extremities; otors produce variations which arc slmulianeousiy 
in opporitiou in the brain and in the dilfereiit parts of the body* 
The authors deiUiribe the edects of compreasmg the caroto .Ofidi 
the Jagul^^ the induence of boddy movemeto and 
labour, wto are always reflected in a change of 
toin-and'tlto its pulsations, 

; toi»; W'toited* > 

' ,Tapo^ ^So much saa:tttoto’ito-;ij^toria4 t^jgard# 

.Kdtcfi, -On ^'Fapto, ■Bkto, vridt .to^V 
^-'ak 'holahists, ■ 'Thite 'sto«iHdvepai«ers-:^to ’ 







ioif few fishes 
bwild Ktes far th<^ pia^ o^rlotw* s&d 

bsfiliiitt'. «' 'hi|^y^dbv«h>i)a4y’‘’fe^ '■ the 

G.0to»d iJj^Amnm^ ^0^)i V<» ^ ^ - 

tSApwaiec In bis |)rlWt« iwitiaili^in* *ttie m^e animat coa* i 
itmoks n ^ itm of eoniRidmble sis«, 15 to iS centimetres 
3^0ttiia^inet<^ n«d *a c^timetws height Hepnj. ’ 
; thet^Mihleb in the which he ancles in and then expels^ 
a^th^ikig them jidlh mnccms matter firom his mouth, and 
wrings th^m ithh the n^ Sometimes the buccal secretion will 
5wl ldhi,;^W«e|^ he to the bottom in search of some 
cipiifiat^ which he eu<^i andhites for a little* in order to stimu< 
ete the act of secretion. The nest got ready, the female is 
n^uoed to enter. Kot less curuHts is the way in which the male 
tho Cggtt from the bottom into the nest. He seems un.* 
io 1»h)g them np in his mouth ; instead of this, he first ; 
sshes in an abhndant supply of air, then descending, he places | 
rimself under ^he eggs, and all at once, by a violent contraction 
of the muscles in the interior of the mouth and pharynx, he 
oroes out the air he had accumulated, by his gills. This ah; 
mely dnrided or pulverised, in some sort, by the lamellm and 
ringes of the gilb, escapes in the fom of two jets of veritable 
gaseous powder, which envelops the eggs and raises them to (he 
rUrface. Xn this manceuvre, M. CUrbonnier says, the Gourami 
|ttite disappeared in a kind of air*mist, and when this had dis- 
Ipated, he reappeared with a multitude of air-bubbles like little 
earls, cHngbg all over bis body. 

BEAV:nn IN SiBEKIA. — beaver which, some centuries ago, ‘ 
m so numerous In Russia and Western Siberia, and which was 
upposed to bave totally disappeared from both countries, con- 
inuei to exist on the rivulet X*elyin. M. Poliakoff has procured 
rom an ostyack on the Obi fivts skins of thei^ animals killed 
ist ytar, and he has eng^d a hiinter to procure this winter 
otnplete specimens for the Museum of the St Petersburg 
icademy. No fhither back than a century ago the beaver was 
ommon on one of the aIHuents of the Irtysh, Bobrofha, but it 
as pow tohsdly disappeared from the locality, Uie last colony 
xisting probably on the Pelyin. 

NOTES 

The first volume of ** China,” by the well-known geologist 
^roh von Richthofen, has just appeared. The Berlin Academy 
f Bclenoes has graiit^ ^ generous sum to defray the expense of 
uhl^ng this costly work. 

We have pleasure in announcing that a new Natural History 
bisrpal is nl^nt tu he started, which is intended to form a bond 
f union among the various schools belonging to the Society of 
'jbfehds in thie couhlty, bPth those for boys and girls. Some of 
^ oldest societies of tW kind in the country are in connection 
dth ^ese at York^tp which refer* 

(ice has hapre than once b«^n ntade in thc?ie columns. The 
mrnud^ it ihtehded to. be specially devoted to young beginners ; 
be 'inaihobjecl^ being 'to interest in natural 

pomulti^ and 'tO' Induce ^ros to inake and observe- 
this it is hoped to pxemote a genuine study in 
‘feiw of |he indlain^ t^lecting So much in vogue* 
pther subjects also be taken up as space permits, 

It is,, intended topubilihthe I 
elspijiary^l'j { which are warmly 
lOhh^^aed^o J.'R, <3liaik#'B.Sc.* 20 , Bootham, 
'Oflo.:/ V' ' ' ' '/■' 

awork’is an- 

d^^lby :hl«. t»f' 'hfeW'Vork; on the history, ^ 

traditions, a«d,"supei^tl* ‘ 
S desc*^, thins of.th^, 


treaties, amusements, exploits, d:c. ; together with skehhesbf : 
travel and exploration in the Indian country, Inddeats of^ 
warfere, joumls of military expeditions, nstmtivea of e^ 

anecdotes of pioneer adventure, mimmnary relations, ' 

M. Ef>. BecoOerel has been elected president of the Ffei|db 
Fhy^cal Society, Which seems, Hke Its English sister soeiely^ to 
be doing excellent work 

The Council of the Geographical Society of Paris has ap^ 
pointed if* kevasseur president for 1877. MM. Daubree and 
Quatrefages have been appointed vice-presideuts, and M. 
Maonoir has been continued general secretary. 

It is stated on good authority that jthe measurement of the 
photographs taken by the French parties during the transit oi 
Venus is not progressing favourably. More, thin l^ooo plates 
are to, be investigated micrographically, and At the present 
moment only forty-seven have been disposed of. Unforeseen 
difficulties are said to have arisen. 

In 1828 M. Janson de Sailly, a French banister who had 
married a sister of the celebrated Benyer, left by will his 
fortune to the French University, under the condiuon of creating 
a high school in the Quartier des Champs Elysees, to be named 
Janson College. The wUl was accepted by die Government, but 
the heirs tried to get it canceled, and a lawnsuit was instituted, 
which was ended only in December, 1S76. The Janson College 
will be inaugurated in 1878* The legacy is quite adequate to 
carry out the purpose of the te^ator, who was proprietor of the 
greatest part of a large estate* 

German educational statistics show that in Saxony one out of 
1,194 of the total male population is in actual attendance upon a 
university, while in Prussia the proportion is 1 io 1,328. 

The next annual meeting of the Dmtseh^ gedo^hche 
schaft takes place at Vienna, in September of this year. 

The Council of the Society of Arts have made ejnmgemex^ 
for the delivery of six lectures on various scientific subjeetjs, which 
will take the place of the usual papers and discussions, on six 
Wednesday evenings during the secsion. The following gentle- 
men Imve each consented to deliver one of the lectures 
John Lubbock, Bart, F.K.S., Mr. E. J. Reed, C.B., M.P., 
Prof. W. K. CM*>rd> M.A,, F.R.S., Prof. Alexander Kennedy, 
C.E., Dr. B. W. Richaidson, F.R,S., Mr. James BalUie 
Hamilton. 

The Bremen Geographical Soefety has received a report from 
Capt. Wiggins dated Jemssci, November 25, in which he gives 
mote fully the results of his late voyage to Siberia. The Poda- 
ratta Bay was found tube exceedingly i^allow, and the river itself 
could not be ascended by craft drawing over two feet Of water. 
Bpccial stress is laid upon the discovery of the channdi for sea- 
going vessels up the picturesque Jemssei as far as Kureika. Nu- 
merous observations of the temperature of the ah and water, 
the specific gravity of the latter, dec., were taken during the pro- 
gress of the voyage. These ail tend to show that the Gulf 
Stream and equatorial eutretUs exert a decided kifiuetice. much 
farther to the Cast than was hitherto supposed, aa they pass 
through the straits oi JugOr and Walgat into the Kariau Sea. , 

The adherence of air roun<i a current of some fiuld or liquid 
when this is forced through the ah, has utilised in various 
ways, as in water bellows, the blast pipe of locomotives, Sprengers 
air-puhq;^, the Bunsen burner, Trbfi Xtelo, of Vienna, has 
mently desi^ibftd, Animl^ a simple attange- 

ment, in viddeh a jet of steitn is used to do* the work of an air- , ' i, 
A amaB l *5 htres of water, and , : 

t^Ad'ta,' admtrlhlng ;!a7er\oi»\atiuosphere^ is heated ovm a 
fui 5 U«ujei''ylt 3 ias> safety-vi^ tilso serves 

' FriN' uhbim rfeea a'bmia »teitii;,ia^. ■ ■ ^ 




O'f tw WHch.k'Atate, mnomng 

wpiirard# ; the tenttieal ;<il 0»e lower tuliie (a) sitiwited 

jO»t where the coetri^doil <^ith« 4pi^ tube W t^rminAtefi, leaviog 
A ecnftU iMinul^ a|>ei1;ixrev i'wo lateral tute proceed from the 
wide portion htbe/<me to the yessel to be exhausted, 

the other to a mauh«^ter< tt will be seen that the steam 
isstdi^ tWboi^^ exerts Jhction oh the dr in the connected 

j^T a the Edinbuti^h Botanical Society, held oh 

Japuhry /ii, hir« M^Nab made a second communication on 
the iscirdiy of holly berries at CJhdstmas. He has learned 
correspondents in various parts of tlm kingdom that the 
scarcity of holly berries has been very gtmeral. The only places 
Where the supply of berries has been abundant are in the High- 
lands, in such districts as the Trosaachs, and in the vicinity of 
:L6ch Katrine and Loch Ard« At Raaelagh, near Dublin^ few 
berries were to be obtained, but several of the trees were covered 
with clusters of white and cream-coloured dowers, and it is of 
inlt rest to note that all the flowers* both open and past, of the 
specimens received by Mn M'Nab from Ranelagh, were herma- 
phrodite. 

At a meeting of the Glasgow Philosophical Society, held on 
Wedne^ay, January lo, it. was agreed, on the motion of Sir 
WflUanl Thommn, to petition both houses of Parliament far the 
amendment of the Patent Laws^ the objects aimed at being the 
deduction of the stamp duty an patents, an extension of the time 
fo^ which patents were granted, and the abolition in connection 
wfth the notice to proceed. 

. At the second meeting of the Edinburgh Naturalists' Field 
dub, whidi was held on P'riday last, a lecture on ** Foramtui- 
copiously iOnstrated by diagrams and microscopical pre- 
parations, was delivered by Mr. D’Arcy W. Thompson, a pupil 
Of the present seventli class of the Edinburgh Academy, Science 
lectures fy schoolboys arc a much rarer occurrence than science 
lectures them. 

In a note to the Homan Academy on the rate of oratorial 
utterance, M. Mariotti recalls an observation made by Gibbon 
that a facile English orator pronounced 7,200 words in an 
hour, !>,, 120 in a minute, and two in a second. Though it 
might seem ^mssible to investigate the velocity of the Greek and 
Roman orators, knowing that the judicial orations in Athens were 



■iSi^ODdof Newport, 'Fd^:N 3 .*’*''acconttp^^ a' 

, locality. Unhappily, the b 

same i^le as too many pai^rs on kami^ hiHrh ;air^y 
written, a^ we fmd in it, as is too ofteii this C2is«, mom 
jbm^ons. than thorough descriptions of the interior sbril^re 
these inteiestbg formations, and not even a singly deti^ted' e^ 
tion. It g^ves us an opportunity, however, of obSi^s^ng that 
only thorough wplorations of the structure of those kaniel 
interior of which is rendered accessible % adequate cttUlni^ 
together wxfh detailed .studies of the direetioiis, positkihit^ ahd 
forms of the kamea, discussed in connection with the topo^i>li| 
of the locality and its UeightH^urhood, can help us to settle this 
question a$ to the origin of kames^ so much debated hilherto 
without arriving at any definitive result. As to the conclusions o| 
the author, via,, that *^the kames" owe their present forms to 
the same denuding agencies as are at present in o{>eration, we 
must objedt that, even if the author had prov^ his statement 
with reference to the Newport kames, he was by no meatu 
entitled to generalise from it ; there are hundreds of kames* and 
thousands of totally identical gravelly mounds and ridges the 
shapes of which have nothing to do with denuding agencies. 

Thk first number of the Vfr^ffintlkhun^m da kaisetlichen 
dmisc/ten QesnndheUmmies^ appeared last week. It gives the 
mortality statistics of about t%o German cities and a large num- 
ber of foreign cities, and supplies a most valuable picture of the 
progress of epidemics as well as the general statistics of disease* 
and the working of all sanitary regulations at home and abroad, 
A graphic representation of the meteorolo^ of the past week is 
also added. 

Very high floods, second only to those of 1872, are 
reported, by Hussian newspapers, from the shores of the 
Amoor. After unusually lieavy rains, which fell almost without 
interruption from the middle of July until the end, of August, 
the waters of the great river rose so as to menace even Blago- 
vieshensk, built on a comparatively high bank, and overflowed the 
villages and ftelds of the Upper and hliddle Amo<jr. A very 
heavy gale visited also the Lower Amoor on the night (d 
September 18 and 19* Some barges were destroyed, a steamei 
was much damaged, and some houses on the shore at Kha* 
barofka were washed away. 


recited in a space of time delennined by the clepsydra, yet their 
methods render conjecture somewhat vague. Thus, r.^., it is 
said that Cains Gracchus, when speaking in the forum* had a 
servant concealed Iwhind him, who, with an ivory instrument, | 
signalled to him at the proper moments to raise or to lower his 
voice. Nowadays, when parliamenlary discosaioos, as has been 
said, are lltde more than animated conversations, accurate ob- 
servations may be fltade by means of stenography on the rate 
of irpeoking of varidus orators. iW. Mariotti gives some such 
data from the Siub- Alpine and Jtalian Parliaments. IJe Foresta 
pronounced aivtyvwnrds , in a minute; Massimo d^Asaglio, 
Oiobciti, 100; Hatazsi, ijo ; Mameli, tSo; Cordova, the 
rjuiefeest, was able to pronounce as many as 210. very r^ld 

.rsuratom, M. Mariotti says, ate rather admiied than elfective, 
m Macaulay in England, and Cordova in I^aiy. The mind : 
of the hearer is not allowed suflicient time to take in tlm meam 
i|tg» It is possible, speaking rapidly in the Italian 
l^ronpuiice 30a words in a minute. C^mpariditve 
ya^otis! op, the : subject' in parliaments of di|ter^t< couUtHeSs, - 
:i^p^^!,^ord ;'bnpo^ data regarding' vatibas 

intyakby psycholoj^cal eonsidmratioiis.' From 
the ^linment of Athensi it might be possible to coU* 
'of 'the ancient Greek'. 'Orators. In' this" way . 
stenqgrii^h^^^ 'i^uable. 'seMces to, philology and; ' 


The rain which fell at St, Jaen, In the C6tes«da-N6rd, on th< 
night of December 29-30, 1876, was observed to be tinged 
red. A bottle fllled with the water has been sent to Dmant tc 
be analysed microscopically and chemically. 

The French Government is Selling by auction the last fom 
balloons which were cunstracted during the siege for eibapmg 
from Paris. These bdlloons are considered imflt for service^ 
and others will be constructed by the ballocm committee, a cred|il 
of 200,000 francs having been placed in tlie budget ol 1877 foi 
military ballooning. . 


News has been received from the which has 

with Us cargo of meat at La Plata, where exp^iments haiml^ 
continued on the largest scale. The success 4 s complete. 


The Paris-Lyons-Mediterranean Hailey Compi^ ha^ 
)r4mwdaikty locomotives to be oomtrhmdd,' whj^hare’^ 
jd trayeVfrom ^ to MamelUes (i,8sb kllomeiu^ hi iwdl^ 
'./The' Northern Railway hse.";establkhed 

the Westinghouse coUtihubus brakes uEd/hleM 
' ;theo]^ hand-brakes' are, to' b^. 'mipersed^ at,;W,S«6 

.of tW.-VS«n»' AMfttjfj'lM*' jirial 


\ '■■'267. 


In <me experiment^ by me«n$ of ^ fal^appatatus with 
tn&e Mwere, WW C3Cplo<W (at a 

ewiiWti biterVaiyat the two ciid* ^ tube, 3 ?’roin the di$- 
&Mfme»t of the interfewrice-hatd htimr pmoked surface 
I the ttthe, rite velocities weris fo^d to he moire than 700 
itetipCB ovet a istjfctch of SOf o^timeti^ With weaker explo- 
)oni ot loiter str<^che», the yeloc^e# were less. Again, a 
liatahWl, whose i^locity was determined, liberated at two 
ririionsi at>?^^ttrable intervaH oif time, two electric discharges. 

rile of the interference-hand, the velocity 

appeared to be aboiit 400 metres. Several other experiments 
described in Frolfi Mach’s paper. 

Mx. f'aiftOEkXCK A. OBBit has recently sailed from America 
6r Mai^tinl^ue to commence an expleration of the West India 
slmids, under the patronage of the Smithsonian Institution. Mr. 
>bm proposes to begin at Martinique, and to collect the verte- 
xratfS all the Leeward Islands, visiting each one in succes* 
^on, and proceeding east and south by the Windward Islands 
io the Spanish Main. The work will probably occupy several 
^ears, and srilh it will be combined the taking of photographic 
dews of the scenery and inhabitants. It is believed that, should 
Mr. Ober be as successful as he anticipates, a critical investiga* 
ion of his collections by specialists will not only bring to light 
species long ago described and not met with for many years, but 
vUl include some new to science, and at the same time elucidate 
aany interesting problems in physical and zoological geography. 

Mb. John Mukray has the following new works in the 
jress Scejjticism in Geology, and the Reasons for it,” by 
Verifier f ** The Cradle of the Blue Nile/’ an account of a 
ourney tlirough the mountains of Abyssinia and the plains of 
Soudan, and a residence at the court of King John of Ethiopia, 
E. A. DeCosson, F.R.G.S. ; ** Pioneering in South Brazil,” 
i narrative of three years of forest and prairie life in Farani, by 
rh, F. Bigg Wither. These two last books will both be accom- 
lanied by maps and illustrations. 

W» have the following books on our table : — '‘Winds of 
Doctrine/* by Ch. Klam (Smith, Elder, and Co.); “Thebes 
md its Five Greater Temples,” by Capt. Abney, F.R.S. (Samp- 
^ LiOW and Co.) ; “ Animal Physiology,” by Prof. McKendrick 
Chambers) ; “The Two Americas/’ by Sir R. Lambart Price 
Sampson Low and Co.) ; “ The Discoveries of Prince Henry 
hb Kftvigator,” by Major (Sampson Low and Co.) ; 

‘ Darsriniana,” by Prof. Asa Gray (Triibner) ; “Across the 
Ifatna Jokull/’ by W. L. Watts (Longmans); Dr. Dobell’s 
’Reports on Di^ascfi of the Chest,” vol ii., 1876 (Smith, 
3 dder, and Co.). 

Tj*B oddit^^ns to the Zoological Society’s Gardens during the 
»ast wfeekiuclude two Secretary Vultures (Seffentarm rej^iiihforus) 
roin riouth Ahdca, present Capt. Larmer, of s. s. A/man ; two 
>6wh«d Partridges (R^Uuhts erht^tm) from lidalacca, presented 
)y Mr. Barclay Field ; three Chukar Partridges (Cm^mbisckHkar) 
SfOm North-West India, preacuteri by Capt. Newton Pauli ; two 
p:aroline Conures [Cmums i^ar&Unmsh) from North America, 
iwesented by Mr. L.' 'Delves Broughton ; a Wood Owl {Syf*fti$tm 
|i?^A-i»)/Eutopeati, pitJsenM by Mrs. A. O. Faulkner* 
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SOCtMTIES AND ACADEMICS 

Lokdow ^ / 

Mathetriuticid Society, January n.—Mr. S. Roberts, 
treasurer, in the chair. — Mr. G, W. von Tunzeimaim was 
elected a member. — The following communications were made 
to the Society j— Determinant conditions for curves, or surfaces, 
of the same order, having all their intersections common, byi 
Mr, J. Hammond.— Numerical values of the brat twelve powers 
of V, of their reciprocals, and of certain other related quanti- 
ties, by Mr. J; W, L, Glaisher, F.R. S.— On some general 
classes of multiple definite integmla, by Mr. E. B. Elliott.— On 
the partial differential r 4 by Prof. H. W. 

Lloyd Tanner. — Determination of the axes of a conic in tri-llnear 
co-ordinates, by Mr. J, J. Walker.— On some elUptic-^functlon 
properties, by Prof. H. J. S, Smith, F.R.S. 

Linnean Society, December 21, iSyd.— Prof. Allman, 
piesident, in the chair. — Mr. 'lliomas Christy and Mr. Robert 
Drane were balloted for and duly elected Fellows of the Society. 
— The butterflies of Malacca, formed the subject of a paper by 
Mr. A, G. Butler. Of 258 species now registered from Malacca 
thirty-six are endemic ; of the remainder sixty-five also belong 
to Assam or Nepal, thirty-eight to Moulmcin, tliirty-three to 
Ceylon, ninety-four to Penang, forty-six to Singapore, 112 to 
Borneo, forty-one to Sumatra, eighty-seven to Java, thirty-rune 
to Siam, twenty-six to China, two to New Hebrides, and six to 
Australia. Thus the Malaccan butterflies preponderate towards 
those of the Indian region. For several reasons, however, the 
so-called Penang fauna must be accepted with considerable 
qualifications.— A communication was read from Mr, J. K. 
Jackson on the commercial uses of a species of cane termed 

Whangee.” This was shovm to be a species of PAji^lMa^kySt 
possibly P* nigf'<iy and supposed to be from China. That com- 
mon in the trade he considers not to be the stem proper but the 
rhizome ; pale-coloured, as intredaced, plants of the kind in 
question grown in England produce a black cane, hence bleach- 
ing must be resorted to with the commercial sort.— 
rkiuus watdem is the name of a new Hornbill from the Island 
of Panay (Philippines), described by Mr, R. B. Sharpe. It is 
allied to C cassi^ix, llie new species w^as found by Prof. 
Steere in a virgin forest in the mountainous range of the island. 
—An extract of a letter from Dr. J. Anderson, of Calcutta, was 
read. It inenlioned some curious facts in connection with the 
HombilJs Hydr&cissa aUnrosiris and Acet'os subruficollis. These 
birds greedily devour, head foremost, the smaller kinds of the 
feathered tribe, , and before doing so break all the bones of the 
bodies and toss the bird about. — The Secretary read some mor- 
phological notes on certain species of Thunher^ia^ by Mr. 
Marcus Hartog. He states that microscopical sections of ^ 
iaunfpHa reveal axillary buds inside the sixth and eighth pair of 
bracts, the basal elevations becoming pedicel and bractlets, and 
inside ^t*«e, by repetition, sister buds arise. The flowers are 
thus axillary buds formed in succession from the axis outwards 
and are as independent as if they had arisen side by side. — 
D^ Buchanan White brought forward a paper on the male 
genital armature in the European Rhopalocera. His researches 
yield evidence that as in some other orders of the Insecta the 
appreciable structural variations of the organs in question afford 
good characters whereby to distinguish not only genera, but 
species, of the above limited group of Lepidoptera. — prof. 
Flower communicated a memoir cm the morphology of mam* 
malian Ossfmia audiius, by Mr. A. G. H, Doran.' While 
dealing with these diminutive bones in exiefsifOf the author more 
particmarly confined his summary to those of the Xnsectivora^ 
Cheiroptera, Cetacea, Strenia, Edentata, Marsupialia, and Mo- 
notremata. In the first of these groups the ossicuk present no 
positive or marked characteristic. Among the bats 'there is a 
resemblance to what obtains in the shrews, except in the gents 
Pterapust where the malleus is of a lower type. Of whaJeSf 
Balaam has the most generalised type ; the dolphins have rela- 
tively stout stapedial crura and other marked features ; Platamsta 
has slightly modified osstonla. Those of Sirenia are disttn^ 

. gui$b«f by weight and outline. Certain of the Edentata (artna* 
dillos) differ amon^ themselves, and so do the sloths and 
, ant-eatem, as far as cemcents their internal ear-bones. Marsu- 
pials possess ossicula of a low grade still descending in the 
Monotremata* The general conclttsiou mrived at is tb4t even 
by the aa^to-say subsidiary 4*i^erenriatio» of tlie auditory 

affmitieai in some cases receive a certain intetpretalt^ 
efvsa Is the fiiunc given to a new genus and s[pe^ 


m 
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cariwui^^ ft. Jfii It vm 4 itdge 4 

; ^4eveiilftthonis^ 

, atid ii sCtuQtarally uxidoubt- 

, H. :N/Md$eiejr 

: t^eted a.iiap^'dftioiliiitfe «ftw and remarkablaic^ita? ■ 

d ddrittg.the CM/Um;^ 

^^Kpadkidtt.’ ‘;.‘TJia abevrant iams wat - trawlod' in 

:t!ba HoA ;felm^■i' 4 a^»t^ of Hi 900' fattioms* Thi> ' 

tilM abi|>ei i$ probably alUacl to 
bill otW tidags, ia possietamg a sariaa of cartUa* 

With syraaNettkal armagemaat on its 
tast* Tha aenbad Aaddian, ttamad by tba author, 
#as got from 1,07b fathoms. Star*shapea 
vor of form, h$ gill-sac lit nearly horiaontal, and 

absent ; muscular proloiigatibiis of the tunic run into 
. I^ie curi<»Eis conical protuberaiices of the test ; nucleus contracted 
suatd sinall like that of Sa/^, This unique specimen, so far os 
bttr present knowledge goes, is presumed to be without living 
allies. - 

Anthropological Inatitute, Janaary 9.— Cob A. tone fox, 
prestdent, in the chair.-rMr. Henry Hyde Clarke cxlfiibited a 
handsome feather dross from the Amazon.— Mr. Moseley, 
naturalist to the eicpedition, then read a long and 

most intoresiting account of the inhabitants of the Admiralty 
Islands. , He Considered that in their arts, as shown in the 
oru«MyMmt#l^ weapons, jtc., tliey resembled the natives 

of J^bw puineft, while in a^culiar bote in their chants or sing- 
ho hoticen a strong Fijian resemblance; their manner of 
hmdng the tnone implements difitered from that in other groups, 
the aCohe^mi^ fiaed in a slot in the wood. Obsidian spear and 
{kni^ headsNwe shown, the mounting of the obsidian Hakes in 
'|h^ Spear heads being ellected with a strong gum and twine. 
'I^e ic«fl:urcr described most fully the customs, dress, and manners 
the natives, and 'gave some thirty-five words of the language. 
The whole was iHustrapsd w-ith maps, sketches, and numerous 
objects. The pr^ident and Prof. KollestaR took part in the 
diacu^sibn.«^Mr. j*.,^&ison then read the report on recent 
aaeavatlons at CissbUiT'^^fbpi The pit that has been excavated 
immediately adjoins the one cleared out by Mr. E. Willett in 
;t$74, ^d IS of nearly the same size. There are two platforms, 
one aWve the otho*, hi a ktiid of apse on the highest, or eastern 
side of the pit Galleries radiate in all directions, excepting 
towoirds the west, where, under a mass of chalk rock whidh 
projects into the pit some six fimt, there is a small chamber. Out^ 
side of it a quantity of charcoal and smoked chalk indicated 
that a fire had been made On the fioOr of the pit. I.ine« in 
difrerent combinations were found at thf entrances of two of the 
galleries and also on loose blocks of chalk ; some of them may, 
perhaps, possess a definite meaning, bat the majority were most 
probanly idle marks. 

Pauis 

Atadesny of Sciences, January 3.— M. PeUgot in the chair. 
The fellowiitg papers were read i — Observations on a reclama- 
by M* Faye, with regard to whltiwinds 
in me atmosphere, by E. Secchi. The supposition of 

jg empents in whirlwinds is very old ; we find it 

ht j^cratias and the smdent physicists, ftesides trond^es with 
defiCendittg pressure^ there are many which exert suctipn. M« 
EsWe rtplia^ denying the latter fm* iruidntaining the novelty of 
h^ ,to---l*ractichl processes for the destruction of 

T%]llOimiah by M.^htoiteai3U Be an appamhis, a pert 

l^oralor whh antr^uuMtic dktiibutimi, eaq^doyed ih ep^mg the 
mseebmde %nd.‘*r11se prcgiw a pp'ee Imded m ^ 
late. X>r. Bressa,>«ms anmunced from the TiWddont oi the Turin 
A^my of Scienoea It is ra^ooo bmm^ add to be awarded 
to Itahan and fbre^n 

briiiiiind 'and ,usefid diseovmy or moat ramaikidde work 
' v|ja':ihe.phy#al .>iMid experimental sci<mobh finre 

.''.S^ampked maJtamt^ physiology, add hot ,ex- 

llKflbJp|^rb»sW» 'fieog»'^^Fhy, imd 
^ of :any nmionalhy.---1*ayohem 

Jl'ptt the'quadcs^ix of m a%ikrai|S'eniiye of. 'd#ae m 

hr '» V 'Of the, roota '.ofM eqoa- 

''Wiidh'simiy .'always be 'obbMA 'and ;ihe 'ooeiS^ 
Ikbin'^Wdiodidwetl^ of 

It. Ilai^mitm :lK|aiie»'r^-^ 

,aad 


’ditlepe, m positl^,.Ol' 

i 3 ^VA.and thus'may be, .nf jfcvil* 

■tiom,;, Fw' the equation I w IV'«,.eohst.\(nih«^ - 1 ^ 
;the'wdlhents ,of inertia pf v«aiHd"ai 4 < 'vai^system,' i^,w''"thsBhr, 
ahg^ar ''velocities),, tlie, au^mpi,. ■dr^' 1 <*f/;«eve 3 CM'-.cibw 
'Whihh twe verified by experiment. —On the fiow 
by oapiUary tubes, by M. ViHart” The , qttanl| 3 ^ 
fiowr in k second is lu^oportlonal ip the ^m^ure ' dtider 
which the flow occurs, and to the fourth power of ; 
radius of the tubes, and inversely pfoportlonal th the lento of 
the tub«^* if a certain minimum l^th have beenifaa^d whih\ 
amauer the narrovwr the tubes, aha the liftss the pfelsure. ' Fpr 
tubes with ellipse section, the minimum ^Wih 

these laws are no longer verified is amaher than lor 
tubes whose radius is equal to thn mean radtus pf thh 
section. Tlie quantity of do wing mercury, lastly, depend * 
certain constant, which depends on the form of. apertut^ of the 
tube and the nature of the sidca— On an experiment similar tq 
that of singing dames, by M. Montenat Into a long vertical 
metsllk tube rs lowered a metallic basket with glpwix^ charcoal. 
When this li«« reached the lower part, the ab-htirre^ produces 
a sotthd. On raising the charcoal towards the middle^ the 
sounds increase, diminish, and cease ; on continuing the mov6« 
ment they recur, but at the double octave of the first, 
and they cease as the charcoal nears the orifice. M. |amin 
recalled M, Kastner's pyrophone.— On the rotatoiy power of 
manitite and its denvatlves, by M. Bouchardat Contrary to 
MM. MUntzand Aubin, who supposed mannite to be a subatanpe 
with indiflTerent rotatory power, it is shown to possess a real 
levorotatorypower near 15'.— Researches on Melezltqse, by 

M. VUliers, — Remarks on this communication and on the con- 
st iiution of the isomerous sugars of cane sugar, by M. BerthelOt 
The unison of t wo molecules of the same glucose, regarded in turn 
as aldehyde and as alcohol, produces three distinct types of isome- 
roussaccliaroses. Of these three types, mixed ether, mixed aldehyde, 
and ether aldehyde, the first and third alone are capable of re-, 
producing their generators by simple hydration, undet the 
influence of acids or ferments. — Graphic study of the move- 
ments of the brain in man, by MM^ Giacumini and Mosso. 
---.On the alterations of quaternary deposits by atmosiphenc 
agents, by M. Vanden Broeck. Such alterations In the Faria 
valley permit of assimilatiog the red diluvium to the grey, a 
simple fades of modification of the name layer,— M. Virlet 
d*Aoust described a lunar halo observed by him at Earls on the 
30 lh uU. 
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TMB bnCvclopjsbia bBitannica 

Encyclopedia Briiamica. Ninth E'*itioh> Yol- V- 
(fiiJinlSBt^h : A, and C. Black, 1876.) 

r HE article of greiitest scientific interest in this 
vcleime i$, of course, that on Chemistiy. We can 
conceive of few literary tasks more trying to a duly 
qualified and conscientiotis writer than to attempt to ^ve 
I edmprehensive and well-balanced account of the rise, 
progress, and present position of a science like chemistry 
rithih encyclopaedia article of such compass as even 


Fof, as liebig declares, although " Lavoisi^ dlscbycred 
no pew body, no new property, no natural pbendtpencm 
previopaly unknown . ^ . his immortal glory consit^M in 
this— that he infused into the body of the sci<®ce a pew 
spirit ; but '^~he is careful to add—** the members of that 
body were already in existence and rightly joined to- 
gether/* It may be worth while noting that the ^ 
Lavoisieris famous memoir **On the Nature of the Prin- 
ciple which Combines with the Metals during their Calcic 
nation and which Augments their Weight,” is given as 
1755, at which time if, as some authorities declare, he was 
bom in 1745 (our author says 1743)7 ^be great chemist 
would be of the tender age of ten years ; the careful 
reader would doubtless marvel at so remarkable an in- 


he most compliant of editors would tolerate. And we 
nust confess at the outset that it was with some feeling 

sympsithy for its authors, engendered by this reflection, 
hat we commenced the examination of their essay— a feei- 
ng, however, which quickly altered its complexion as the 
mnsciousness grew upon us that in everything which is 
essential it may fairly compare with any one of its 
predecessors. And than this, no higher praise, we think, 
s possible. 

The article divides itself, naturally, into three parts. In 
the first part, which we owe to Mr. F. H. Butler, is 
tr4iced the origin and growth of chemistry. Its only fault 
is Hs exceeding brevity ; it is hardly to be expected that 
within the space of some six or seven pages we can have 
a picture as lively or as complete as we find in the works 
jf Hoefer or of Hermann Kopp. Of the birth of 
:hemistry very little is said, and only the slightest 
reference is made to its association with the Greeks, 
Arabians, and Egyptians. With the rise of the Spagy; 

with Paracelsus, who taught that the true use of 
chemistry is not to make gold but medicines, we seem to 
perceive the first attempts at a rational pursuit of the 
study, but the crooked manner in which the sect sought 
to advance its doctrine of the threefold constitution of 
naatter was too much for the patience even of the gentle 
Robert Boyle, who had scant mercy for ** the sooty em- 
plricks, having their eyes darkened and their brains 
troubled with the smoke of their furnaces,” who were 
** wont to endeavour to evince their salt, sulphur, and mer- 
cury (to which they gave the canting title of hypostatical 
principles) to be the true principles of things.” The 
growth of latro-Chemistry until its final overthrow by 
^Hoffinanh, $0 late as the boglnniiig of the eighteenth ceii- 
thty concisi^y and carefully worked out, and the rela- 
tions of its doctrines to those of Becher and Stahl 
atie made apparent Indeed the largest portion of 
this section of the article is devoted to the Phlogistic 
period, and the theory itself is set in a proper light It 
has been too much the fashion to decry the services of 
Stahl's great conception, and people have marvelled that 
men of insight and logical minds— such men as Berg- 
mann, Macquer, Scheele, or Cavendish— could have been 
hpodwink^ by sOOh a doctrine. But the theory was 
p^rfealy cbnsisfcmt ih the outset, and it was only by the 
Very ekcehefice with which it served the purpose of a 
that it' felt We are glad to find, too, that the 
'and' .'Caymdijh as the real founders of 
a just ap-preci^tion.; The ■ 


stance of precocity did he not discover from the context 
that the memoir must be antedated by at least twenty 
years. That claH^ which was the distinguishing featu^ 
of Lavoisier's mind is reflected in his ** Traits? de Chimie,” 
with an outline of which Mr. Butler fitly closes hi® 
account of this stirring epoch. It is instructive to trace 
the progress of our knowledge of the elementary bodies 
from the date of the publication of that work. Excluding 
light and caloric, I^voisier recognised some thirty simple 
substances ; since his time the number of the elements 
has doubled itself, but it is remarkable to observe how 
slow, with all our appliances, is the rate of discovery in 
these degenerate days. Gallium, the latest on the list, 
was brought to light in 1875. If we divide the lapsed 
portion of the present century into periods of twprfty-five 
years, we find that the times of discovery di|]yriflfiatc them- 
selves as follows : — 

1800-1825 aa lsrew elements. 

1825-1850 io „ „ 

1850-1875 ... /5 M ,, 

And yet, if we may credit M. Men^felejeff and his Laws ot 
Periodicity, we have nothing like (pr proper complement 
of elements. Obviously, tlierefore, if the present rate of 
increase is to be maintained, the occupation of the chemist 
will not be gone for some time to ii^me ; ages must elapse 
before even the alphabet of Ins science is constructed \ and 
by the time that Macaulay's Richard Quongti goes to com- 
plete his studies at the University of Tombuctoo, attracted 
by the high scientific character of Prof. Quashaboo, the 
learned professor will doubtless be engaged on the article 
** Chemistry,” to occupy an entire voiume of the loist 
edition of the ** Britannica,” which will stifl be published 
by the eminent firm of Black. 

Mr, Butler repeats the common statement, that the 
atomic theory first suggested itself to Dalton during his 
investigations on light carburetted hy 3 rogen, and olefiant 
gas ; the matter is probably of little moment, but as an 
historical fact it may be noted that the germ of his great 
work is to be found in his ** Experimental Inquiry into 
the Proportion of the Several Gases Contained in the 
Atmosphere,” read before the literary and Philosophical 
Society of Manchester in l^ovemter, t8<«3. In this 
paper Dalton states that one of the component gases— 
the oxygen— has the power of combining chemically, in 
Wo different proportions, with nitric oxide, to form two 
distinct compounds ; and that the quantities by weight pt 
oxjTSfim adii A th<5 ratio of One to 

'’t^v Xt' wap 'this'' which 'first 

one chemical; ^ej^t 





'.'A- '.V - ' '.-ijt 


tiventy^tw per iceiibt, irf that w is evolved ; 
whems in the case of magnesium, andd: 
aij , siniUar as possible, it is only about eight per cent. 
This, indeed, is but a, portion of the broad problem of the 
connectjoii between the cotiditions of a chemical change 
and it« amount, one ^^idc of which, as Dr. Armstrong 
shows us, has already been attacked by Messrs. Harcourt 
and We may add, in. thi? connection, that it 

would* have conduced to clearness if, in the concise 
account , of the work of these chemists, the term 

thiosulphate " had been substituted for that of '-hypo- 
sulphite*^ since we have ihc existence of Schiitzenbergef s 
aoid duly stated a few pages further on, and it, in accord- 
ance with Henry Watts's suggestion, is called hyposul- 
phurous acid. 

Of the remaining portion of the article, namely, that 
on organic chemistry, we have bat little space to speak. 
In one respect Mr. Meldola has had the most difficult 
share of the work, for it is no light task to be obliged to 
concentrate the essence of modern organic chemistry 
within kss than forty pages. The general arrangement 
of this section bears considerable resemblance to that of 
Prof. Schorlemmer's excellent Manual of the Carbon Com- 
pound^, and although it, of necessity, cannot be attrac- 
tive to the general reader, we can congratulate Mr. 
Meldola on having produced a compilation which will be 
highly serviceable to chemists, T. E. T. 


PAaCAR'D>S tlFE-^mSTORIES OF ANIMALS 

Life Nistoncs of Animals^ including Man ; or, Outlines 
of Comparative Embfyolog)\ Dy A. S. Packard, jun, 
(New York : Holt and Co.) 

I hi the rapidly-shifting condition of our knowledge of 
the development of all kinds of animals, it is a most 
difficult thing to produce a satisfactory treatise on Com- 
parative Embryology. None the less such a work is 
much needed by our university students, and the little | 
book which Dr. Packard has put together may be recom- 
mended to them as containing a great deal of the latest 
inlormation on the subject, well illustrated by diagrams 
derived from a number of widely-scattered German, 
French, English, and American periodicals. 

At first sight Dr. Packard's book appears considerably 
better than it really is. The student needs to be cau- 
tioned in using it, since it combines with much that is 
exi^llent i, surprising amount of inaccuracy, and is sadly 
dt^ient in critical power. Dr. Packard is a student of 
Gennasi zoological journals, and is too ready to attach a 
Stegeiaeasure of importance to German work because it 
is :Get:m;^n; Moreover, though be has himself engaged 
in researches on the embryology of the King Crab and of 
b<^ has clearly not worked over* a wide field in the 
auhjecty and consequently is hot able to bring a trained 
to bear on tbor discrimination 'of the sound 
and ffhe mwiqhnd obstmiiona^^^ of recent 

tb»''^nd points /tif the hook (to^ take some^of 
; tovC' ' a figu^^ supplied by 

/Clark, Dallinger, ^ 
relating 


De 0 alimH)i figures relating to the da'velopment of 
Arthropods from the works of Bobretzky, Kowisleiysky, 
and Ganin ; Morse> figures of developing TCrebratdlma ; 
Agassizes Tornaria and Balanoglossus ; Wyman’s eihbtj^- 
onic skates ; whilst good figures of larval Ascidiams aro 
also given, 

. Whilst insisting on the service which the book willi 
render to the young student, we shall now point to some 
of its shortcomings. In the first place it is somewhat, 
misleading to call attention in the title of the book to the 
two pages which are devoted to man. The Vertebrata 
altogether, are not treated with the same proportion of 
attention, relatively to our knowledge of them, as are the 
lower groups of animals. 

It may be pointed out that whilst giving a large 
number of very useful citations of recent embryolx^gical 
works, Dr. Packard is not uniformly careful to ascribe 
the use of the terms and genealogical hypotheses which 
he employs to their rightful authors. In his chap- 
ter on the life-history of the Mollusca, he makes use 
of the terms Trochosphere and Vdiger which 1 intro- 
duced into embryological nomenchxture in my paper 
on the Development of the Pond Snail {Quart, Joum, 
Micros, Science, 1874), which he cites at the end of the 
chapter ; he does not, however, ascribe either the terms 
or the views connected with them to their author. I 
am induced to mention this omission specially, since 
Prof, Semper of Wurzburg, in his last publication— *a 
heavy octavo discussing the relationship between Verte- 
brates and Annelids— has made a leading feature of the 
Trochosphere, appropriating the name as applied by me 
iind the doctrine connected with it, without the slightest 
acknowledgment. The impropriety of Semperis proceed- 
ing is the greater since he makes no mere passing aUusion 
to the Trochosphere, but puts forward a “ Trochosphere- 
theory ” which is intended to eclipse the " Gastrula- 
theory ” of Haeckel. 

A few points amongst those which we have noted as 
blemishes may be conveniently cited in order of pages.. 

Page 3.— We read " Batliybius was first discovered by 
Prof. Wyville Thomson in 1869, in dredging at a depth Of 
2,435 fathoms at the mouth of the Bay of Biscay." It 
was not, but was described and named by Hujdey ip 
x868. Thomson appears to have seen it in 1869,10 a 
living state under the microscope, to judge from his 
description quoted by Packard. Presumably this was 
not the sulphate of lime with which Bathybius has since 
been identified by the same authority, 

Pages 24 and 25. — Urella should be^Uvdla. 

Page 54.— "We have by tearing apart a specks qf 
Sycandra (or Sycon) perhaps A d/iaia, which grows on 
a Ptilota, found the planula much as figured by llOeekel, 
Metschnikoff, and Garter, and anyone can with patience 
and care observe the life-history of the marine sponges." It 
would have been more Satisfactory if Dr. Packard had 
told us whether the planul^e he saw were like the figures 
of Haeckel or those of Metschnikoff ; they certainly could 
not have been like both. Itisa mistake to dismiss ^0 
of the most difficult problems which is now baffiii^ 
embryologists with the assurance that " anyone esn ^th ; 
' patience, and care" solve it ; ' ■ ■ ■ , 

; 96*-^^ .Sprat ?:far; young oysters should “ 

vountf oyster, and'-llk ,.erro* ^ 





interpretatiotis^ atie qiid^d «iinlde faith by Pr. 
Biekayd ; so, too, are same a^ observations on 
0asteropod develo^enh 

Page 105. — A setioiw error as here revived as to the 
identity of the vetum of the Gasteropod larva, and the 
"wings of sitch Pteropods ^ Styliola. The older observa- 
tiox^ of Gif ehbatir, and the later ones of Fol, have shown 
that the y^ahim co-exists with, and is quite distinct from, 
the exi^hded wing-like foot-lobes of the Pteropods. 

Page t mode of development of Grenacher's 

C^halopod is not, as stated by Dr. Packard, totally 
from that of the common cuttle-fishes. It 
difim only in the somewhat smaller size of the nutritive 
yelk The marginal cilia have no significance. 

Page 120 . — ** Peripaius has been proved by the re- 
searches of Mr. Moseley to be a tracheate insect, for in 
the young genuine tracheae exist, though they disappear 
in the adult, or at least have not been discovered.” We 
should have expected to find Dr. Packard less inaccurate 
in what relates to the Arthropods. The above is altogether 
misleading ; what Mr. Moseley found was that the adult 
Ferlpatus is richly supplied with tracheaj. He did not find 
tracheae in the embiy os, but he found still more import- 
ant evidence of Arthropod character, namely, the pre- 
saice of a pair of foot-jaws, the first post-oral pair of 
appendages becoming modified in the course of develop- 
ment, so as to function as mandibles. 

Page 207. — Amphioxus is said to possess ‘‘primitive 
kidneys like the segmental organs of Worms.” ,» Of all the 
varied attempts to fix upon renal organs in Amphioxus 
thare are none which quite warrant tliis statement. The 
fact 1$ that nothing corresponding to the segmental 
organs of Worms has ever been described in Amphioxus, 
excepting the “pigmented canals.” Though sometimes 
one epithelial area and sometimes another is declared for 
the time to be “ renal,” functionally if not morphiologi- 
cally, the truth is that no renal organs at all are known 
to exist in Amphioxus. 

Kotes like the preceding might be multiplied were it 
worth while. Though such inaccuracy of statement does 
Jioinewhat lessen the value of Dr. Packard's book, it is 
neVerthele^ one which is really welcome, iand serves very 
i^rdl inain purpose for which it was designed, viz., 
that of conducting the commencing student over the 
Itdent lit^ature of that young giant, Comparative Em- 

E. Rav LANKESTER 





OUR BOOK SMELP 

Catalogue of a CoMecEon 0/ ttie Ec&noMic 
Minerals of Canada^ ofui Notes on a Stratigreiphical 
Cdtleotion of Rocks* Exhibited at the Philadelphia 
Jhtetimttonail Exhibition. {Montreal, 1876.) 

g^ogical survey of Canada, under the direction of 
Mr. wiWyn, F.R.S., has placed in the Philadelphia 
EiW^tion of minerals and rOck spiecimens 

of interest, as they very fsirly represent the geob- 
gicaliaimneiiionis of the Dominion, as mr as th^ opera- 
tioj|S of ; the have extended The desjcriptivu 

(we regret the use of this 
new-fan^ in a Canadian wotk) has beeh 

'.aMy 'drawn tip' ^ W :''iC^oIpgiosl ^ Corps qf Cimad^'iSil^ : 


Materials ukd in the production of heat 3. 

Mineralt applicable to certain chemical hiahwcmres| 
and their pbducts. 4. Minaal , mantu^St 5. Mineral 
pigments and detergents. 6. Salt, brmes, and 
Waters. 7. Materials applicable to common and decora- 
tive construction. 8. Refractory materials, pottety-days, 
and pottery. Materials for grinding and polishing. 

10. Minerals applicable to tlie fine arts and to jewellery* 

1 1. Miscellaneous minerals. This catalogue is sufficiently 
comprehensive, while the arrangement is well adapted for 
easy reference. 

Along with the descriptions of the specimens under 
each head we frequently find a condensed account of the 
origin and progress of various industrial pursuits. Thus 
under the head of Class 2, “ Materials used in the pro- 
duction of heat and light,” we have short notices of the 
more important collieries in the easteni provinces of 
Canada, together with observations on the origin of the 
petroleum springs of Ontario. The region in which the 
petroleum beds occur is situated in the western part of 
Ontario, around the town of Petrolia, occupying about 
eleven square miles of level ground, covered to a depth of 
about 100 feet with bluish clay. The oU is tapped by 
borings, which penetrate a series of bluish dolomites, 
sliales, and marls to a depth of 380 feet under the clay, 
when a productive stratum is struck, and the oil. accom- 
panied by sulphurous saline water, flows into the bore- 
hole. or well. The strata penetrated in boring the oil- 
wells, belong apparently to the “ Hamilton,” “ Chemung ” 
and “ Portage ” groups, representing according to Sir W. 
Logan, the upper portion of our Devonian beds,^ but the 
petroleum itself is believed to originate in the lime-stones 
of the “ Corniferous” formation which lie underneath ^ 
fhe strata occur in the form of a fiattened dome. An- 
other source of petroleum is the “ Trenton ” group, much 
lower down in the geological series, and referable lo the 
Lower Silurian period. The geological position of the 
petroleum beds, as well as cases of actual observation, alt 
go to show that the source of the mineral oil is animal, 
not vegetable. The limestones of the Corniferous, Gasp< 5 , 
and Tienton groups are more or lc.ss coralline, and from 
the observations which Sir W. Logan records, k would 
appear that the oil is derived from the decomposition of 
the animal matter which orijjinally filled the cells of the 
coral-rock. In such a position the oil has been observed) 
where these pala:ozoic limestones crop out at the surface, 
and where tlie limestone is overlaid by sandstone, as in 
the United States, or by shales or other materials^ as m 
Canada. The animal oil has saturated these latter to such 
a degree that they have become underground reservoirs 
which can be made available by artificial means. 

The notes by Mr, Selwyn on the collection of rock- 
specimens suggest several points on which we should like 
to dwell, did space permit. We shall only, however, refer 
to the remarkable case of metamorphic action to which 
he calls attention ; namely, that to the south-east of the 
Valley of the St. Lawrence the fonnations arc hii^ly 
metamorphosed, thdr representatives to the north of ttot 
river being in their unaltered condition. This chaise 
takes place along a great line of dislocation ranging from 
Lake Chhmplain to jiuebcc and Gaspd, as described by 
Dr. Sterry Hunt, The change in the condition of ritese 
beds, none of which are probably older than the Devonian 
period^ is so great, that the hand-specinums are umiis- 
tinguishabte frqm others collected in Eastern Canada or 
Ontario of undoubted Laurentian age* That rnetamor- 
phk rocks may be of any geological period is a fact Of 
which students of geology shouM be reminded j for «te 
have jtecen%;'had evidence beforo^' us^'that’sonfo;#^^^ 
rising g^mtioii of geologists are still inatruotod in me 
exceedmgly ertonoous view that theie iii h ^vipctahitonid 
system of rboks forming the bas^'df . 
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h his et^s^bspandmts. Neiihei^ he underiake to return^ 
or U correspond with ihe Writers ofy rt^eefed manuscripts. 
No mike is khm of dAenj/rntm communications. } 

Berriea and Rare Birds 

Witlw ttiermoe iq the statement which has been made by Mr. 
lifoN^b 0^ the Bdtaalc Gardens in Edinburgh, corroborated by 
Mr. Darwih ftftd 6ther» in England, that holly berries are, tlxis 
season, extremely scarce, it may be interesting to note that so far 
a« thS district i» concerned, the holly is, on the contrary, un- 
ttsnally rich in fruit. For many years I have never seen so 
abundant a crop, and I suspect this will be found to be the case 
all over the Y^est Highlands. 

We have bad a most nUostud winter, from its extreme mild- 
ness, skies almost continually densely overcast, and the persist- 
ence of east wind. The ratnfaU for 1876 was not much in 
excess of our average —fifty* three inches. We have had little 
snow, and only one severe gale of wind. But the barometer 
has been frequently very low* in sympathy with the destructive 
gales both to me north and to the south of us, 

I don’t know whether it is due to any of those circumstances 
of climate that we Imvc had two very rare birds — the great grey 
shrike, and the greater spotted woodpecker. 

The slu:ike was seen here about twelve years ago, on one 
txicasion i and a specimen of the woodpecker was killed about 
fifty years ago. About the time when the shrike was seen here 
on the last occasion, several specimens were shot in different 
parts of the low country ; but this winter I have seen no case 
mentioned of the bird being observed, Akgyll 

Inveraray, Janaary 20 

On the Southern Tendency of Peiiinsula# 

The attention of those interested in physical geography haa 
long been attracted to the remarkable fact that almost all the great 
pcmrisitlas of the earth trend southwards, and that the majority, 
at any rate, have an island, or group of islands, at their southern 
extremity. Thus Mrs. Somerville, calling attention to this, says : 
— ‘‘'The tendency of the land to as.sume a peninsular form is very 
remarkable, and it is still more so that almost all the peninsulas 
trend to the south, circumstances that depend on some unknown 
cause whidi seems to have acted very extensively. Tue con- 
tinents of South America, Africa, and Greenland, are peninsulas 
on a gigantic scale, all directed to the south ; the peninsula of 
IiidiA, the Indo-Chinese peninsula ; those of Korea, Kamtchatka. 
Florida, Gitlifornia, and Aliaska, in North America ; as well as 
the European peninsulas of Norway and Sweden, Spain and 
Portugal, Italy and Greece, observe the same direction. . . . 

f*Maniy of the peninsulas have an island, or group of islands 
at their extiemity, as South America, which is terminated by the 
group of Tierra del Fuego ; India has Ceylon ; Malacca has 
Sumatra and Banca ; the southern extremity of Australia ends in 
Tasmania, or Van Diemen’s Land ; a dtain oi islands runs ifom 
the end of the peninsula of AHaslm p Greenland ha$ a group of 
ishutds at its extremity ; and Sicily lies close to the southern 
termination of Italy.*’ 

Now may we not correlate this with the remarkable prepon* 
derahee of ocean in thesoudietn hemisphere, which M* Adhemar 
has sttggestea to be due to the alteration of the centre of gravity 
of the earth, caused by the great ^utherh cupola of ice ? How- 
ever that inay be, the prepphderance of water in the solith is 
remarkable. Taking each parallel a$ unity, the proportion 
of sea is as follows 
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aiope, and The ttod without any. The iinit wUh df Course, 
form a pcnimula pointing southwards, because di we proceed 
southwards* less and less of the surface will project above the 
water, until nothing but the central ridge remains. TW sCCond 
tract, however, would al^o assume the same form* because^ 
though by the hypothesis the land does not sink, stiU the gradual 
preponderance of water would produce the same effect 

If, moreover, the central mountain ridge, as is so geucratly the 
case, presents a series of detached summits, the last of such el^ 
vations which rises above the water level will necessarily folrm 
an island, situated, with reference to the land, like those men- . 
tioned by Mrs. Somerville. 

Lastly, in the third case, the gradual diminution of water 
would tend to neutralise the effect of the slope, and if the two 
were equal, the land would form, not a pointed peninsula, but 
an oblong tract. 

If there is anything in the above suggestions it will throw some 
light on the goutliern trend of peninsulas by liringing them under 
tlw general kw to which is due the remarkable preponderance 
of ocean in the southern hemisphere. John LubUock; 

Down, Kent 

Backing Shark 

In looking over some old numbers of Nature, which I had 
not been able to read, owing to my absence from Florence, I 
came across Dr. E. Perceval Wright’s interesting article on the 
basking shark, Sdache maxima (Natctke, vol. xxv. p. 313), 
which I read with much pleasure, and on which I would beg to 
offer a few observations, which I hope will not be considered 
as coming too late. 

p'irst and foremost, Dr. Wright in justly lamenting the absence of 
information on a most strange and singular form of Elasmobmnch 
fish, far from being rare bn the British coasts, entirely omits to 
mention the exhaustive an<l most important memoir on the genus 
Seluche^ published by Prof. P. Pavesi, of Pavia, in the Annaii 
del Musi'o Cmco di Siona Natmxtk di Gmava^ edited with so 
much ability, and mostly at his own private expense, by my 
friend, the Marquis G. Dork. In Italy we usually take much 
pains to be au jour of foreign scientific literature, and w^ arc 
striving to do our best to form a good scientific literature of bur 
own, therefore we may be excused if we feel anxious that U 
should be more generally known and appreciated abroad. Doria’f 
A nm/i include most important xoological papers, and form 
already eight big volumes, which have cost the editor no small 
amount of pains and money ; and it is most desirable that they 
should not escape the notice of working zoologists out of Italy, 
indeed I may refer to some of the leading English zoologist^ 
and more especially to my friend Dr. P. L. Sekter, to cor- 
roborate my assertion. 

Prof. Pavesi’s paper, ** Contribusione alia Storia Nattttale del 
genere Selache,” is continued in the sixth volume of Dprk*a 
A nnalit pnhiiiihcd in 1874} and had Prof. Wright read it, he 
would have discovered that the very confiiciing opinions on 
SelackCf Polyprosopusy and Pseuiotriacis had been most carefully 
examined* discussed, and sifted, that all the anatomical and 
zoological labours of well known and little known samnts on 
the subject had been carefully analysed and critically studied by 
Prof, ravesi, who in illustrating in a very lucid and minute 
maimer the zoological affinities and anatomical pecttiiarittc^ of a 
fine specimen of Sdache captured at Lerici, near Spezia, on 
April 25, 1871, has succeed^ in solving thesGordian knot which 
confused the true relations of the three genera above eked, and 
refers those strange Selacoids to two forms : Sdache pusxima 
(Gunn) and S. rostrata (Macri). To the latter species, characte^ 
ised by a most singular snout, is to be referred the Lerici speci- 
mens, now in the Museum of the University of Genoa ; one 
Captured neat Ee^o (Calabria) in May, 1795, *tnd described 
by Macri as St/uaius rostratus ; and lastly, the baski ng sharks, 
captured on the Western Brili^ coasts, and describe in an 
incomplete manner as Polyprosopm by Couch, and as Sqrnhss 
or Cetorhimm rostratus by Cornish* 

Prof. Paved has largely illustrated the anatomy of X roskata 
ih hk memoir, especially the skeleton of the Lerici sjwcwnen 
which is preserved enure in the Genoa Museum ; he msp; 

Floiaidiee. 
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slmrk some 

Mmon ftet* 00" tkfi sciiitii Acrte til. Cmiception Bay io nwgust, 
Mr. Harvey t^ks tkiiil the shark was protmbly feedjleg 
im caplin, as the l&y was of this little fish. The 

Mth in his 4 rie 0 a quarter of an inch in 

lengthy though inrcirhaWy in the fresh state they hardly pr^yected 
beyond the gums. I^or other deudls we would refer Mr. Harvey 
to Prof. ^vm*» haemdir quoted above* with the hope that he 
may further oontinne his interesting investigation of the 
fauna of , Kdwfoni^ 


The ** Challenger^* CoUections 

. It is a mther remarkable proof of the increased interest taken 
In WatUral sci>n(^^ that no one worth listening to has ventured to 
haake a remark in dispai^ecnent of the expedition, or 

to Utter a growl at the liberal support accorded to it from the 
suttimial fund This goes far to show that extensive classes of 
^e community are able in various degrees to appreciate the 
objects and results of the expedition. One of these results is the 
csoilection of specimens in natural history. It is on the final 
destinatkm of this collection that X wish to offer a suggestion. 
Within my own recoUection it would have been difficult to name 
half<a‘*dozen ^bilic museums in Great Britain and Ireland where 
a series of O^ects, such as could be formed out of the duplicates 
in the collection, would be sure of meeting with a 

suitable re<»qnion. The number now would probably exceed a 
score, occlusive of museums in public colleges and schools ; at a 
rough estimate the total number may be put down as at least 
fiorty, The supporters of these musseums, as public tax-payers, 
have wimngly contributed towards the expenses of the late noble 
adad sUcc^fifi expedition ; but it is not alone on this ground 
lhat I would resjjectfuUy urge a recognition of their cUim to 
share In the treasure trove, but rather on the ground of the 
ijmptibe that might be given to the study of natural scieiace, and 
to’ the cordial support of plans for further exi:)editions of a like 
el^aicter. ^ 

TTorifeasOns which will be obvioha on reflection, it would be a 
^oat saving of time and trouble to those engaged in the arrange- 
smcnt of the specimens if public museums were invited to send 
In, on or before a certain fixed day, to some central board, an 
expression of their desire to particij^ie in the benefit of the 
ChaUmger cofiections, at the same time stating the grounds of 
their claim, and the department in natural science in which they 
would prefer to receive contributions. The examination and 
determiitation of these applications must be a work of time, 
therefore the sooner the plan is set on foot the better. Mono- 
graphs will probably be published, and museums will purchase. 
Utem f but they cannot buy the specimens* and the value of the 
mono^aphs to any institution will be increased tenfold by the 
possession of authenticated specimens of some of the species 
dec^hed. ^ Of course there are universities and other centres of 
fdeierific teadhlng wMch must come first ; hei I respectfully and 
against drawing the line of exclusion too strln- 
Ijp^tty.; There is now a great national opportunity for cncour- 
s^g in A substantial way the instruction .given in lectures and 
nclenoe which often languishes for want of iUtistrations. 

i lkhbw of stores of natural history treasurea If oidy they had 
biren dkmimsecl in wisely apportioned nuclcdy how valuable, by 
this tinU!, have been the coUections accumulated round 

if SmerioU amongst the claimant be inmossible, might 
not series be iwade np for loan or mle ? It will onwor % of 

the Way in whidi the CkaMmgir work has been dons^ if Uyen a 
Slng1)e Rhbopod shali find its resting-place in n dust-hole. 

. ■ Henuy/H. 

/ • ^ Truces of lPrO*»Gl«cial Man in America 

. HAttrujc, vd. XV. p. 87, you have given an outline of a paper 
read before the Cambridge Thilosophicsd 
Which he critkased the evidence oJfijred to support 
man 'existed on the harth duri^ or -before the 
As concerning the question of the antiquity of 
1 would first call ' attention to 'the 're- 
J«^ Wyman, ^ 

mma ^ archeologists, vHbo writes : ^ The 

[jj vi;:- 


d:c,'^ to which is '^ded A'.'ihmshOtei thst''i'*fr^4 
iimMr/«piSince c(kU€cUd by Pfbf 

opinion given , ' ritg^, 

efmisHo^ op Catavercus skull vwuild not Mr A 

,$be ^extMbnice op man in ike Tefiiary perim in CeUiJPrftipP^ Xxm^ 
much as the Glacial period occurred pL the Olose of the Tertiary 
period, il Frbf Whitney*s discoveries are qonciusive, as to mn 
aide otthe Atlantic, does it not follow that mm must haVe exjrted, 
certkisdy in Asia, prior to the glacial epoch ? We are 
by aU ethnologists, that man migrated from Asia to Am^kai 
and now we are offered proofs of his American w>ibumf of a 
date preceding the occurrence of glacial ccmditlpns. Speaking 
of the Eskuno, .l>r. Teschel remarks^: **7’he rdentity c 3 
their language with that Of the NamoUo, their skill on the #ea, 
then domestication of the dog, their use of the sledge^ the Mott- 
goHan type of their faces, their capability for higher civilisation, 
ate sufficient reasons for answering the question, whether a nri* 
gration took place from Asia to America, or conversely from 
America to Asia, in favour of the former alternative ; yet such 
a migration from Asia, by way of Behring’s Straits, must have 
occurred at a much later period fkan the first colonisation of ikt 
New World from the Old one ^ Again, in spea king of the Ked 
Indians, he remarks® : “It is not impossible that the first mi- 
grations took place at a time when what is now the Channel of 
Behring’s Straits was occupied by an isthmus. The climate ol 
those northern shores must then have been much milder than at 
the present day, for no currents from the Fro?,en Ocean could 
have penetrated into the Pacific.” This reference to a milder 
climate must necessarily refer to the genial waimth of Pliocene 
times } for scarcely under other circumstances can we find time 
enough to explain the various phases of lost civilisatiotsp, es- 
pecially in South America. Whether or not the supposed traces 
of glacial and pre-gkcial man in Europe be really such— if the 
archeology of North America has, so lar, been correctly inter- 
preted— then, unless they have been totally destroyed, unquesr 
tionable traces of such early man will he ultimately discovereti j 
but if such ** finds ” .should nevear gladden English archujologisis, 
the earnest workers in America have rendered it certainly true 
that in Asia, and doubtless in Europe, man did exist during the 
closing epoch of the Tertiary period, if there is, indeed, no error 
in the supposition that our American aborigines migrated from 
the Old World. Chas. C. ApBOTT 

Trenton, K.J., U.S.A., December 16, 1S76 


Glacial Drift in California 

In a recent letter from my broth er residfog in California, he 
describes a curious moraine or drift foimatlon, which may, per- 
haps, be as new to some of your readers a» it was to myself. 
His description, with a few verbal atteraUottS, is as fodovrs ; r- 

** The plains for a distance of from five to twenty miles from 
the foot of the Sierra Nevada are covered with what are lOca% 
termed ‘hog- wallows.* The surface thus desisted may 
represented on a small scale by covering the bottom of a 
flat dish with eggs distributed so that their longer axes sbiril !bc % 
various angles with one another, and then filling the dbfo wilh 
fine Sand to a little more than half the height of the eggs. The 
surface of the sand and of those parts of the eggs which rise 
above it, gives a fair representation of the * hog- wallow* land^ 
The mounds, which are represented by the eggs, vary fiom two 
to five feet in height, and from ten to thirty feet in diameter, 
some beiiig nearly circular, some oval, while otheri^ are^mqri 
irregular in shape. Those ncaral the foot-hilbf ard the httg&t, 
and ti^ gmdaaUy diminish in size as they extend out into ;4ie 
pJmL They are composed of gravel and Ifouldefo ;bf 
sires, generally covered with a surface-soil, but spfoetitnea^jpMf 
These which are very extensive in somepartii bf 
have been till latidy unexplained ; but it is now geiiierally ad- 
mirttd thefe tlmy are due to the retreat of f lifis broad Of the 
glacier, icaviug behind it a layer of or mothine-mattei^^ 
which has beOome krranged in its present form tiiy the Intiufoh^ 
rabk rtlts that isimed &om the retiring sheet of ice. A 
'gind^ hai latidy been diicovcfod for dp in tfie Sforia hr<^a% 
near ilm''h^.Water»ol the 'Ban Joaquin -''V;-"': 

s favour its 
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tff ft tietoiwitajt i«lwn«i^cie to *1^ out to wth wh 
ttntfomuty; Burioc toe of uutew, pkvial action 

wtot pwhi^ wash ftiroy: toe softtSedsofl i" the rcMlar manner 
aefcrihsd. ’ ' ' ■ Alf*8c K. Wallace 

The of Species of Insects 

PHOF . HVX,t<JSY is much within the mark when he estimates 

the/ speeieu hf ihsecta at about xoo,ood, if not more,” Wcie 
;t to ^timate the number of described species at 200,000, I 
believe the figures would also fall short of tne truth, even allow- 
ing a liWrul margin for synonyms. In one order alone f Cokoptera) 
it is estimated that 80,000 species have been described. 

I coujd eiilmgc upon the bearing these figures have upon 
thebnes on the geographical distribution of animals, but content 
myself with the remark that the groups of insects selected by 
writers on the subject are those in which colour is most pro- 
minent and structure least dilferen tinted. 

l^wisham, January 12 R. Me Lachlan 

fWE sent the above to I*rof. Huxley, who has appended the 
following note. — ** It was not my object to give an accurate 
estimate of the total number of species of insects. Clerstaecker, 
in the new edition of Brouu’s *Thier-reich,* gives 200,000 as 
the total number of species of Arthropoda ; but I dare say that 
Mr. McLachlan has good grounds for the claim lie puts in for 
insects alone. *‘T. H. Huxley ’'—Eh.] 


Meteor 

PKEClsteLY at 6 I’.M., on the lyth inst, I saw a splendid 
meteor traverse the sky from a point aliout midway between 
Orion’s belt and the Pleiades to a point directly under the moon, 
and about 10“ above the horizon. It was pure while and daz/Jing, 
lasted about five seconds, emitted no sparks, except at the 
moment of disappearance, and was about half the size of the 
moon at the time. R. M. BarEington 

Bray, Co. Wicklow, January 21 


Diurnal Barometric Range at Low and High Levels 

Vout notice imdir this head (vol. xv. p. 187) of my paper 
on the daily inequalities of the barometer at Mount Washington 
and Portland, Maine, has hit a blot of which I unconscious 
until now. Had I been more than a .student writing one of his 
first essays in meteoioJogy, I should probably, like yourself, 
have sus|>ected something wrong in Ute Ikirtlund cuive. The 
morning maximum and the afternoon minimutn, as you point 
out, occur very much earlier than is usual. 

Differences varying from +0*027 luch to —0*004 
between your averages of Heiieral Myer’s figures and those 
given in my paper did not surprise me, as mine were intended to 
represent the temperature of 60“ F., while you have probably 
taken th<J observations either as already reduced to 52% or have 
yourself reduced them to this temperature. My own impression 
IS and was that the printed observation are not corrected for 
texnpeiature, and in order to make the comparison with as little 
dhange as possible in the original figure.^ for the three stations I 
brought each to something near a mean temperature for the three 
attached tbermometers. Unfortunately, and here comes the 
blot, Lnow find that, by some mischance, in taking out the dif- 
fences for Portland the extenml temperature were taken instead 
6 i foose by the attached thermometer. I exceedingly regret this, 
add shall US early as practicable make the required correction* 

Fortunately this error does not a^ect the purport of my paper 
or Suggestions which I offer in it towards the explanation pf 
the loitg-vexed question of the cause or causes of me daily in* 
otjuaHty of the ferometer. 

^0 aeqiia&lance wkh tl^ variations of the daily barometric 
ij^hich de|iend on change of season and difference of 
Ibdality^ would undoubtedly be of assistance in drawing these 
curyesi when the. observations for Only ^ few hours are given, but 
theali: hOur^ fof which the Portland figured are given are m well 
dfetpfouted as to leave little uheertaimy as to the general form of 
l^e ettt^e id thiis cate. I should not, however, be sati^fled with 
i curve Id* ihe Poland observations which, w^hen analysed 
and rec^situcted from the co-efficients thus 
observations, and also 
y..: of error 



test i not 
of 


such curves, I venture to assert that the P 6 rtlan 4 obaervUtiorks, 
whether taken as they are printed or after a corrcctidn for temw 
pefature, will stili give the morning maximum and afternoon 
minimum of die barometer much earlier than is usually foe case 
In this country. If my phper draws attention to any 
of this kind it will mitigate the disappointment cauted by the 
mistake in the temperature correction. 

I append the times of maxima and minima for Portland, May, 
1872, as corrected ; also similar data for five years at the Havid 
Observatory, Washington, U.S., and for Oxford, England. 


Times of Baity Maxima and Minima of the Barometer for the 
Month of May, 


' 

Firr!t 

MiJi. 

First 

Max. 

Secote 

Min. 

Second 

Max. 

Portland, Maine : — 

b. m. 

h. m. 

' 

h. m. 

T». m. 

1872 

1 30 

7 30 

15 30 

21 20 

W^Gsbington, U.S. : — 





1862 i 

I 30 

9 0 

17 30 

22 40 

>863 ’ 

1 30 

8 20 

tj SO 

22 40 

1864 

1 20 

10 10 

17 0 

22 0 

iSoS 

i 50 

1 9 0 

ID 0 

22 30 

1866 

! 1 20 

i ^ 30 

1 17 0 

i 2 l 30 

Mean for five years ... 

i 1 30 

1 9 0 

: 17 0 

; 22 16 

Mean from calculation as given 

1 

! 

i 

1 

by Prof. J. R. Eastman ... 

1 2 ' 0 

1 8 0 

i x 6 50 

22 20 

Mean for sixteen years at Ox- 

1 

1 

! 

i 

ford, England 

j 3 S3 

: 7 53 

1 

|i 6 25 

; 22 4s 


Liverpool, January 5 W, W. Kunhell 


Former Climates 

Ir appears lo be established that a climate favourable to the 
growth of coal plains and coral builders has pu-evailed in latitudea 
where the sun now shines for about seven month# out of twelve. 
Without inquiring how it came about that a warm sea once 
wa.di<;d polar coasts, it would be interesting to leani whether 
the plants andaniamls concerned in the production of coal forest# 
and coral reefs can flourish under these conditions of light supply; 
liolmwood, Putney Hill D. Pidgeosi 


Tape-worms of Rabbits 

HAViN<i had occasion to dissect a number ot wild rabbits, I 
have been surprised to find that the majority of them are infested 
with a large sjiecies of tape-worm. Can any of your readers 
inform me whether the life-history of this parasite has ever been 
made out? The case appears to be a remarkable One, because 
the host cannot here be suspected of ever taking animal fbewi 
Unless, therefore, we suppose that the taj)e-womi of a rabbit 
differ# from other tape-worms in not nassmg through a hydatid 
stage, it becomes difficult to explain me very general occurrence 
of &is sjiecies. Gkqrge J, Romanes 


POLARISCOPE OBJECTS 

T he followiiig i$ an interesting combination j — \^efjL 
the polariser and analyser ar<? crossed, insert a 
concave plate of quartz cut parallel to the axis, with its 
axis inclmed at 45^ to that Of the polariser, add to this a 
quartz wedge cut also parallel to the axis, having its axis 
placed perpendicular to that of the concave plate. The 
coloured circles^ shown by the concave plate alone, will 
be seen to be displaced in the direction of foe thicker 
edge, to a distance dependent upon the angle of foe 
wedge. Also, as the wedge is made to slide in or out, 
the circles will be seen to expand or contract, according 
as the thicker dr thinner part of it is presented to tbeiida 
of view. . ' ' ‘ 

The explanation of fois is to be found in the fact that p 
eombmaiioh of two drys^talline plates is optically 
lent to a mngle plate, whenever foe axes of the plate^^ 
e^.foeip' 





jcular to one .anofobf;'/, i^his 

A’i.' ..ft.* , .*«!*.«* 


fwt to;' 'intenwty 'of too m/. 






«3mre«$btt9 will the power 

% iomi , ^ Vcrd^ (Oeow^i!^ who'foither in (he pound, for the |>oipcM>e of ^iehh$hinf Pm 

;^i^rks thi| it^ addition mwlplsdnlog free librarieii Wnd tod # ihtm 

m the augmentation, twr a dim)- toi«^ there is no museuip, feet ltdpeiry or 

ni^oii,.ot tim thiofe)ee«i,.aeeo^ ’the 'two plates are ,lwet^e26,'TOe'rate not to exceed iM'iiitlm'' pOdb4v;''''''1t1ds 
Imth i^ or are one attractive and aliglit iotereaie would not press hewHIy on «tey sbotlptt of 

one rcpids^ Jtf l 3 fe printipid axes of the plates are iiie rsflepayc*^ it w^ould enahleiinattf of pur lihfa- 
perpendio^* Ae addition of the Jsccond plate is equi- Ties and museums which ate now khgukhihg fw! whhi of 
vaitm to a ditt^nuttbn of the thickness when the plates funds to ijov on in their wide sphere of usefykoss with 
of ih# same sign, and to ati augmmation of thickness increased i^igour and zeal. : \ 

wm^ey are of opj^^te sighs. The conference of the mayors of towns and 

Whmi* 0$ m the case propt^ed, the second plate is a chairmen of museum committees, which was held in Bir- 
combination will be the same as minghum oh the 5th instant, to discuss and urge the 
if the fat side of the concave plate were cut away wedge- daima of museuihs and galleries of art to some of the 
yse^ birtm duection opposite to that of the act«i|al wedge, surplus hinds remaitting from the International Exhibi- 
Qptioilly^ thai, the bottom of the concavity will be thrown tion of 1B5 T, and also to the duplicates which arc stored 
towards the side on which the combination is optic)dly away in Goyemmeiit collections, is a step iu the right 
thinnest; on which the actual wedge is thinnest. direction, and we hope that it will be productive of good 
: The siidihgofthewedge will not alter the displacement results. 

^he eentre, whi^ is depend^t on the angle, and not With the inote general diffusion of education ainpng 
on the thtekness of the wedge^ but it , will alter the total the great masses of the people which it is hoped will 
thickness of the ^mpound piaie, and consequently the result from the passing of the recent elementary eduCa- 
diamet^ of Ibo circles. ^ tion acts, the class of readers and students will be 

In to the above, I may jmention another piece greatly enlarged, and we might naturally look for some- 

neyiimd: an# constructed for me by Mr. C. B, Ahnms. thing being done by the Government to meet the increased 
ThiJ quartz cones, one hollow, the other demand for books and objects of study which is likely to 

sOUd, dtt^j^, llpto one another; one cone is of rightr follow; and we see no reason why museums themselves 
haiidiili;f^^ left-handed, quartz, and the axis of should not be occasionally converted into schoolrooms 

eitdt.is, '^ to that of the crystal The polarisation where teachers could bring their zoological geological, 
dte to this combination is of course a series of and other natural science classes, and find weU-arranged 
concentric circles, which expand or contract when the material for illustrating their lessons. Of course tve take 
bnalyser is turned in one direction or in the other. it for granted that these sciences will eventually be taught 

If the field of view be examined at various distances in all elementary schools under Government control 
lirwm the nentre, it will be found that there is a distance, With regard to the preservation and arrangement of 
vix., vrhere the right and left-handed cones compensate specimens in museums, those who had the pleasure of 
me anbther^ at which there is no colour, but only an listening to Prof. Flower’s lecture cannot have failed to carry 
idtefnation of light and darkness. In the immediate away some useful suggestions, and his remarks, together 
lieighbotirhbod ol this the red and orange assume the with those of Prof. Boyd Dawkins on the neglected and 
brown aiid drab hues due to low ilhiminatton, in accord- unsatisfactory state of many of our museum collections, 
ancft with Helmholtz’s experiments; beyond this the are well worth the consideration of those in charge of 
colours are more brilliant ; while at still greater distance^ them. What ought fairly to be the aim and scope of a 
where the thickness of one cone much exceeds that of provincial museum is a question which each town must 
the other, the colottrs become tpore padc. to a great extent answer for itself, as it must depend on 

Combe Bank i W. SPOTtiswooBjt the resources of the neighbourhood and on the facilities 

possessed for obtaining certain classes of objects ; and 
curators would do wisely to content themselves with doing 
only what can be done thoroughly and well, be it ever so 
i little, and not toaccept objects simply with the view of fillihg 
empty casea We are well aawe that curators aren^t 
hlways responsible for the incongruities which get Sii^o a 
museum, and If the refusal of objects were Sway* 
with them, we should not have museum^ sinkiig into 
advertising establishments or mere curiosity shdps. We 
do not, however, intend now to go into this subject, but 
in order that all the important matters connected with the 
work Of museums may receive full and careful coniddeta^ 
tion, we would suggest that an association be formed, tb 
consist of curators and others engaged in the atrangemeni 
of museums. Such an association need not in any way 
interfere with those now existing, as them is a 
yride field fof discussion and action included in 
.a^d'/d^blhFtnent of museums' without/ 

, .Iprmmd "occuijied', by other 'association'ai'-;’ %"lioIdir^''pe‘- 
constantly changing: the place of 
! meeting firoih''iow» to .town, theveriops'miieed'tns df'the 
kingdom o^d be Inspected, and their contents and plan 
■ '^d /Crifidsed. 'Friendly edm-' 

"would ^hus be^ opened among all 'musdbip:l*' 
to their geuerid/b|*' 
vaniagi^*^^ W to the heodsri^ and 

wbtk,;iby'ti#|4V’^^^ m content 

aud. po# '.Si®:::;® 

' maw lobe, 


MUSEUMS 

^pHE sttWeet of Museum management and arrange- 
4 meat naving lately been commented upon by Prof. 
Fidwet in h lecture delivered at South Kensington 
Museum, and printed in NaWKE of December 14, 28, 
and also by Prpf. Boyd Dawkins In an address to 
^ Manchest^ t 4 terary and Fhilosophicsal Society, 
noticed in KAttmE of December 7, k ;may not be an 
inbppoittme time to suggest to those who have the 
riianagement of these^ the dealrabiBty of their 

inutuS caoperatidh in order to develop them to their 
fullest extent* The great progress which has been made 
during the past few years in the estabUidnmf|tt df 
setups b the various provincial towns td' this 
highly creditable to these who have assisted Ih the n^e^ 
Z|nd the influence which they xhig^ln have, if ; 
b^sed and developed, on the educatibn and intel** 
piegression p^ple, gives them a foitible / 
id narional and mdivM 

is no doubt that the present financial support 
is totally Inadequate tp'maimain 'them' 
we hope to see this remedied lb 
session of Parliament, by the 
Bill for Increasing the 
ped«y.*ptn,.'nol'T«i^^ 
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H«adii.of Men of Manyudma. 


dUidreh ajCro^ ibd dpatiiwdatt^ d* ^Am ; itw^ny details c<mr mai^rs/ahd cu^otm of which are frequently 
.ceiamf W channels, hy Cornitiander Cameron. Of the Wanyamwedf^; 

The|d» Jio^'eW# been sutncient to whet the dally;, he has much to shy, for at Unyanyemb^i in 

eiD|3ietite ttf>U,^^^ interest in African exploration teniiory, he was detained for many wee& by fevdh htil 

for thii cojh^letenhrrative ; this we find quite as interest- indeed did not reach Ujiji till February, 1874, after w 
hije sod iufermhig as we had reason to believe it would numerable troubles caused by his scratch lot bf foHowd^ii, 
be* Comniattder Cameron has not attempted 

'to. pcbdiKje,. a highly polished summary of the ^ ' 

copious notes fie seems to .have taken by the Mikmr- ' W ' ' ■ ' ' •* ' ' 

'y^ay 4. ho tikes the 'reader along with him 'Step " wm '-n- 

'by step and\ day by day over the long and to ,y T -‘ r. 

him often tedious route be had to travel,, and ,': , , . 

ih:. -the- end the’ reader finds 'he has become pos- \ ‘ij®’' /' Ik.' ''“''^‘^4 ' 

aessed of a substantial a-mount of new informa- Bk 

tiort concerning one of .the most important IBC ''' ' 

sections, of one of the most interest’og con- I 

tihents. '• '’'''• 'Cr 

Commander Gameron^s story is so well known ' vc. 

that to summarise iu here would merely be to ‘ ’ 

repeat what we have already given on various ft ■ ' ' 

occasions. ' The primary object of the expedi- ' 

tion which he ' commanded, it will beremem- \ '^Hhk -f 

bered, wa«^ to seek 'and succour the great ^ . HIKp, ' 

Livingstone, whom Stanley had just discovered, «/ 7 : 

after the explorer had been hidden in the ‘"v . 

centre of Africa for five or six years. Cameron . 

as leader, with Dr. Dillon, Lieut, Murphy, and v'!; . •' 

poor young Mofifat, who had sold his all to en- ' ^ ^ 

able him to find and help his uncle, set out from H«adii of Men of Manyudma. 

Bagamqyo with a large following, early in 1^75. They had ! and being fleeced at every hand by the chiefs through 
only got as far as Unyanyembd in October when they | whose villages he had to pass. 

were kadly surprised by the bearers pf Livingstone’s j Cameron was well-received and wdLireated by the 
rexnamS) the gucai traveller having died in the previous } At-ab traders at Kawdd, the capital of Ujiji, and here he 
May Pn the south of Lake Bangweolo, almost on the fortunately secured Divingstone’s papers. Aftermeasur 
same day as his enthusiastic nephew perished on the ing a short base-line, he set out on i^rch 15 to cirepm^ 
threshold of bis search for his uncle. Under the new navigate the southern half of Lake Tanganyika. Our 
circumstances Lieut Murphy decided to return, Dillon readers will remember that Burton and Speke were abb 
was compelled by the state of his health to v - 

accompany him, and Cameron resolved to pro- ^ 

ceed wne to take up and continue the work 

of, his", immortal predecessor. By doing so, he „v. /'■■■ ^ 

'rightly 'believed he was carrying .out the spirit ■ ' 

eg his instructions. Dillon’s sad end, a few ' ' "■- 

dky$ '<tfter he left Cameron, is already known ' ' ■■miwiwir ‘ < 

Cameron’s route may be divided into four rt 

Actions. First, from the coast to Ujyi; second, I / 

the ''sury^' 'Of/ Lake. Tanganyika .mird, hi^ 

aifd WdsC id I'be west coast. T^o ^t*pvtrt pf : ' , 

route 'is;''iaready ;to a const^^ extent ' ' , 

Jhihtihkr tp those virho have read ttui narratives r 

of BuJtPn, Speke« and JSlevertheksfs, ^ 

'It Mlbe ^nnd'tWt'.Cmnmonder ' ■" ■■ ’ "/ 

our, ' J:npwted^. .pf its v ' ' 

tp,^idte,'ll?6m ' ^ 

wjdph\v;are condensed; in the section that' .', : ■ 

“TOPkip^iet his inreresting*'];b'ap, -'Shows' that. • , , . ^ 

'..the^ gtppnd/rises'du at^ut.the/.mSttyHfo 'Ta*ig[«iiyik*Fiih«ii.' 

j^<^;wpstjr'.aheh it 'slpwiy siopestp.i^ 

''1^# coeitipei a'tirm hbSptr.or basin, rising very j toauWey apom.pa'rari'4ely . small ,po,rt,ioit, of the Ipke-in^'th'^, ' ", 

gimhdHyAd^wiftl^ neighbourhood of Ujiji, while Livingstone and Stalky 

''steep; ;;;Thev.c^^ coast. Ir ;co.asted' tfieeastsfde of 'the northern part,,ana'‘a.]^fpim./;'' 

.SW% 3 h;riharkpl^^ ’.ieyef,':an'd, sowie'times very, of -..the north'West; cosbh .'Cameron has, thetefpre,;'by.hm':. . 

'tp:;,be inuhdaM''l»y' '.stpryey^feeennbb.'to Md ecflwSeraWy 

jimf iribinpstihg'X^ alpng.^the- 


Tatissityjfk* Fi&h«)i. 




taf)^,.'M4 Mt*wiBei#;tjM:'lir#w > 9 -' Kaytiftk i jpBW^-^iSfWftd hr ■ife«1;wBej#W^*:'%pii:;l^«^ 
tkiB*ag**4t-4tett'«#/!»»fi(t#PB^ of this 'iCaogWMWdi':;;,;';;^^" *'■;'. i'l'V-')::;,,,^ 




:yiBm»eme rmm. of this 'iana««*ig*..'9r ime 'i'aogiMawik';: :<';;v , 

' 'siBtwsy,- ana lay 4«v!», .we .hfcw jbo : ■ 'A»Ww'.'|i)jlft|^|{l»t «£ft«f .his ;6^;.w 

''diewbt 'witi^'CtthslW^^ 'Of. .ti* 8ayvwa4,«*iwtf4 

pl^^^’t^feeiihjrCMBWon crrne^ ^ Uim.h 












v;V'^'p;{;A JV/ “'■» '; ' ‘ Nyaii^g«;<«' fmn the K ivirr. 

;lh« scenery of which Cameron j purpose. 


crossed !%■, 

;hope'<of obtaiiii^ 

doiirp lie passed over prelfj^ 

as did Livingstanet-wo’sc'^enw^ry’lie 
' ' V/'OtJU/.ftatod alive among dtie::jpeapJe.''\^The't'ify'e 
this route 'ai«':ygub|^'<'and 
/^an'yuisnD.a^ and the >people 'ate 
.'tiEtoiSt- interesting with whom' CawToO'eapaOvie 
' ' '.Wtaot. , 'In Ugahha copper is largely wotfcjed, 
S&^irr ' and .shaped .into carious. >cros$rhatS) ^apd in 
M'anyaema iron ore . is found and '.largely 
■ 'smdted in elaborately and , lngeniollsly*•eon- 
■'-™iSl^ : StmeSed fu'maccs. . The people' of 'Mawynenw 
are ,in 'many respects -peculiar, and'.aifchoiig|i 
undoubted cannibals, superior tp the tribes 
rreund thetn, Cameron believes them to be 
B pi lS.; superior intrusive race, the lower dasseS beih'ti! 

aborigines* They live in well-built houeCS. 
arranged in neat villages, and arc of fine .phy- 
sique* They seem well deserving of funhei 

. ' At Kyangw^ Cameron was well .titafed' ;b!S 
an old Arab who had been kind to Livmgktofie 
but to his great disappointment he wled ii 
obtaining boats to carry out his cliei?hd»e^ 
purpose. He was assnecd by many people, 1>pti 






[ oT destme^fve m»ds were seen capal^e holdmg mo peo]^, for the pnipOsc of tiadi)^ 

WJtli 'rngurd' ..to the -river From'the imerestifig data collected by'Cameron we,ih»s 

say that he has good reason for Connecting the Ludlabs 


y& seied faw^^u Lisalaba, he has some whb the Congo, and tegardibg the latter as the grea 

Mg aio^. a distinct cm- drainer of all the region to t^ west mi jhorlh-tmt o 

', .• :''. . ■ : ' Tangattyma^ The. ]^'alabais'm'<tkei^l) 0 ^ 

- . ■, Ti.vw;o( very large vblnms&;Wh^ the'.;ii|^ 

* ' ,'|iiaA,of:it$.cottioe''i^ecoivfiS.y^ 

-. it IS dii05cpb;fo'C<»Me|Ve'wfost'^!bd^ 

'. Airfo^rtvert'O^cept 

- ‘U 'All this drainage^' Still thei^^ 'fe'':'im='"i!eg 

regbn^'firom about 5 ^^ 

' ^ i'lll ^ ejtfdored, and^ until th »s is dciae 'We tbMklfc^^|W^ 

Jh' :and imnecmsary to main^ 

»' . ' '.u tiye-lbepry 'on thesnbject. The solmfeM’dhi^ 

, «Mt^'bew,,of witbao'mmy-etpedi'tfonv^ 
:|rdhibe' iWd m 'blmiA fo',-b« sent 

i> ,5, ’obta'foedby Ciwhisron 

valiie, and willform an impor^htg:^ to sixl; 
f siranent mtploarera 

; A $n'd<mifMy:'wtih aM 'Arab''l^ 

^ -S pi^^cdii<mthwatdsln'i4ehi^bl'IMh^ 

;fo 'WoAv hit way noridi fo fodte -Saiitoj»' '’!l 

■ ■hif-'^vgot being tli'mitl4d'''W.:4<m:1ii^ 
%, - '■"' ;::ijjifdi4;<ai|Mfc«» <» 

' -■.■iil«i4'.' ^ 4^^ Cnnwroa 


jV?: -i/ii, ..... ■;-, 

and up aeveiid naitei un^tl 

vesetatum »|dcb. tabbed 'fennt'Hda' 
.jrdeiiiw 'td'.'^';M!^'''|i^''" 

■’■■' ■ '-"■-' - .-11 • '.I* Tfj. .jiUi'r;*! n . ■ .* 'T 



»rt)i« . ,A»?ii 4f | aafc&ii% ,''lMi^^ «a* ‘A^e ie «ive 

-he W 

^^a^pmad j^me^n. ' Cmeroa wa$ 
.i^i^ia^'iat; '%'. ^Xit 'Cl^he inai>th$.« 

Syi4% ti: 4t '.'iMat. teaa fpr'ia»e'a?:er40*,be*rein^tt4bcrfid kind- 
''’l»'i»d^ -Apd geiwsrous "Atab ‘trader^ bis 
’ittloteirabl^^j even tf be had been 
.^Tbe treatment df Cameron by ihts- 
«^ti#aaMe man beyohd kll praise. Cameron found at 
Kil«Ad)a4 black slave-bimter from the Portuguese settle* 
men^^ tlin whom probably a more barbarous blackguard 
does not exist. The cruelties practised by this man and 


lOmost iimre^WaAd^l^ 

■ boantty , here iS' rbeiug 

„ %:':|Sms!(S'''a»v«^b^^ from, the vest imd'wp 

' teuii^'ifrACd^ a 8toptb»tbe cobn|ify.|t^44<^-''' 

'bei4paae44f 'fitber to 'mmlorauon or l^tbnato'itA^^^ ;.' 

Alaymg 'belt ' Cameron visited . an 
Iftsk' lak4''Mobry% skidded 'with bouses built 
, '|»ie$'«'- - He also 'beard' of a 'people 'wlio, dweb in 
tbts region j we beiteye that Livingstone rtfers to tbii; 
in bis *^Last JoorBals*** Cameron also paid a visit 
to a Lake Kassali, a short distance south of Kilemba, 
and which contains many floating islands ; but he was 
not permitted to reach the shores. He hai collected 
much interesting information about the people -among 
1 a*hom he was compelled to sojourn* and wlecledi many 
I notes from various sources concerning the geography of 
i the region. But th^ capricious restrictions under which 



a»4j 


'4xi^4aaiiijg» -a^ mitk eampmmw 

as to’ tha «si» .rf;,the iSiKnie, deUa Gewst^;' 

w*kAi«»ad«aii«ed«|i!MWMrf^laUftBiliainh»tw 








wfeicfeviils^ ot depor „ 

yi^itbti' ;,'aiid altbou^l^ we m some casee 
/r^te thse ^toal soil;'#':'^^ smaller intents- 

,gre'w^ stlH"peBptmtejil''‘'!|ij:;^^ roots^-tbrn k no evidence 
of its hny^g or tiiat it indicates more 

- than a'':ra|>id|etti;ft5e^ recurring floods/. Wo 

have ^^aer^ in tib fine state of preservation of some of 
the Jea^S, vifht 4 ^;l^ doubtless buried before decay 

set bi ax^d m the up and redeposition of beds, 

evidj^^iebf rapid accuireiulation j yet we must not h^sUly 
cmielirte that the time required for the formation of these 
dfi^d^U was, even geologically speaking, short. We over 
and over again see beds, one above another, which have 
boe^ cut through and carried away after they had become 
Consolidated, that is, after the muds had become so hard 
tW they have resisted the dissolving power of water and 
been roiled and redeposited as pebbles and boulders. i 
‘The same spots may have been smain and again silted 
up and denuded before the beds nnaUy remaining were 
covered up, the same material has been rearranged by 
different currents perhaps a great number of times, whilst 
the constant unconformabiUty of the strata may indicate 
periods of re^t or great lapses of time. Att our facts as 
to the depression ^ areas tend to show that it is an cx- 
irCmt ly wiim and ifopercCptible process— slower still when 
the generj*! depression is intermittent. We have further a 
toti^ ^dmerentt kind of evidence, which to my mind is 
iiW sir 0 i 3 gcr,’ 0^ the vast ages that rolled away during the 
of these beds. This is the sigriifleant fact that 
tbs completely changed. By 

nfoan ihat we have in the London clay a fauna that 
to us and characterised 
and other shells^ Crustacea, dtc., peculiar 
'fo ;/< in the succeeding Ib^cklesham beds we have 
totally distinct fauna,, so that dte duration of the 
afehd period was soflBciently long for the fauna of the 
l^hdon dlay sea to be entirely changed before the return 
pi the sea whose fauna we have recorded in the Brackle- 
stiam beds. In the Barton beds which overlie the Boumt^ 
mouth deposits, we have again an extensive fauna, most 
dkttnctly characterised and widely separated frotp that 
of either of the preceding beds just mentioned^ 

In many cases k is recognised that variations in fauna 
are dependent upon the depth of the sea, but such cannot 
be the case in this instance since wc get species belonging 
fo foe same gehera, so closdy resembling each other, foal 
we cannot b«t infer that they Jived under Similar cohdi- 
tfons. And wh^ we come to see, as we do, that this 
ppples ,, to all; foe gropp^ the inforence drawn ikom one 
iairitd^ to an evidence which me-* 

Mfo ilstilf as at any rate approaching certainty* The 
of the'dilliesmnce''in' foe fauna of the Red 
tte Medlterwuieaii. which are f eoaratM by so 
liah^ e strip of fond, has been often reforred to as a 
pofomfo fofpl^ation of how dilfwrent fossil faunas oedUrring 
cliiNie cohtehspomneously, mid 

do not imply Ihilge of time ddriskg whkh chaiigeii of 
dhfoate occurfea^l»italfoough m cafotli xs xmppn* 
sible When a purely hypofoettoil thefoyfo brouifolfonWard 
fofotfofe an argument to disprove it,, yet fo tl^ ctfb there 
foifor evidence whatever In its favour, and whdt; little 
difooS there is bearing dxi the question, is directly opposed 
fo^ pihtr seems the more reasonable ea* 

mfofoatifoiu The great chaHjges in foe flora Whi<fo I shaft 
to you, although principally due perhaps to the 
levelof, which we have other Indi'cations, , ■ 
o( > time, long chough 'as I ■ 

hove jiali w foe foarine fauna ot Bracalefoam to develop, 
to difoppear^^ O^^ place to that of Barton* 
./.Ihiesdifo^pifoi^.iifofoh'havebe^n^^^ , 

ofthe few' reewds 

we\ ‘'Ttte';roekl in which 

''.i 'i,y- ’yk- 


ammafa, 

m, mamm^ than those of pfohtb 
thefo'pyb.'^feogt' interest, to series,' ol; 

, nhture. We can fotfo^an idea bF-;jjii 0 W'foobtb- 

^efopur 'lexTestrial 'records are . when'' we oodptlr .ihat 
whilst ujfmafds ,of 4,4co plants '■ are 'groiriog' 'In '' 6 ieat 
Bri bfo, hhobt yoo only are known fossil, ^hlfo 5 1$ 
testacebto mOftiitca now inhabit Great Britafo, and 4,$90 
were knpm fossil a^ 

The Bournemouth flora seems to (Kinafot |ht|ticipa^ 
trees or h^r^wpoded shrubs, comparatively few reotaint 
of foe herbaceous vegetation being preserved* 
rafositieiungl are abundant. Ferns, extremely rare in 
tl>e lower part of the scries, become abundant, as far as 
the remains go, almost to the exclusion of other vege* 
tation, towards the close ol the middle period. The pre- 
vailing group ieems font of Acrostichum, of which several 
species are present We can also determine, with almost 
certainty, foe presence of Angiopteris, Anemia, Nephro-* 
dium, Gleichema, LygodLum, and there are, besides focae, 
several undetermined forms. 

Of Conifers we have Cupressus and Taxodium, deter- 
mined by De la Harpe, wiih the addition of Daciidium 
and indications of Finns ; Cycads have disappeared. 

Of Monocotyledons we have indications of reeds and 
rushes ; Fandanus is represented by its fruit, ,Nipa- 
drtes ; palms are very abundant, especially in the lower- 
most beds of Cor/e, the middle beds of Stiidland, 
and the upper middle beds of Boumemouth. Masse- 
longho has determined Chamoecyparites, in addition 
to which many fm and feather palms exist, belonging to 
Flabellarta, Sabal, PhoeniciteS) and a genus new io the 
Eocene, Iriartea, A gigantic aroid is also very abun- 
dant, and the Smtlacese occur in alt foe fossiliferous beds 
throughout, and are represented by five or six species. 

The Dicotyledons are, however, most abundant, and it 
is probable that a vast number of species will be deter- 


f Isjprobable that avast number of species will be deter- 
mined from these beds. De )a Harpers list included in 

I 1856 

^j^/a/a>.-^FopnUs^Ulmns, Lauras, Quercus, and Arfo- 
carpidium, to which Massofongho added Daphnogene. 
To these we tnay now add Carpinus, Fagus, Castanta, 
Salix, Piatanus, Ficus, Celtis, numeroti^ Frotfeaceas, Cin- 
jiamotnum. 

/^&/fP^/a/a»-^lE^l^0dendronf Rhamnuit, Frunus, JugfonSj 

Cluytia, have been already noticed by De la Hame. 
will add, Massplbngho, Ceratopetaluip^ an«f as hew 
to the Bo^emauth flora, Acer, Dodonaea, 
Eucalyptus, and a number of Leguihiflosse. 

la Harpe hasdetermixied Dtoiqiyibs ; 
to this may perhaps be added Forana^ 

Gaefoo and Stenocarpus have been previously in<^- 
tioned, and have never previously been mnd fossil. 

In addition to these we have probat^ represented 
almost every genus described fl’om continental Eocene 
floras, but it is premature, for the reasons already stated, 
to gofutther foto fob question at present Th6 forflii 
have tnehtibn^ wilt, however, give you a gene^ idea of 
foo fonjpositibn of the flora. 

1 it wiu have been gathered fiom 'foe ipanivamiiry 
addresses bf our president, Mr. Carfothefc 
remains of plants h possiuie, of mofo foterest and 
impoitapee' than those 'of marine' afllmali^'aa' whilst '''we 
:have';'^lt^dy^a<flfte 'idea, of foe suifoefoicfo‘'nxfll -develop* 
fotflt of ’aitimaliifo; 'especially of tbe'mora. purely marine 

■ km ^ 

Mr. Carfofotriii laid foe somewhat suddfoi nc^ 

cdmmee'd#';4ibbfotddons,a* b^ng Uiflavourabfo 'fo-ihe 
‘ hy' poi'hesii'i ;«f r'e^vofpS^,. ' d^f#nt. I concur, , him 
''folk foat#:'‘|S,#||hiih^fo''rifon foehfos€nfo-''hf,^ftjSi^i 
^Vledons''..t;^^ Mat 
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aS'i'"' ' 


icrsiA in *»«>*?« 
iontyMon^^ am this 
ssittdu'^ ■ ■ hatnrc> ,hc>«ry’ 
lorsinn is ' in ;.sl^-^at«r.^ 
*« feet I i»ve Wttiicrf, 

f ’'T. Mi, 


ftfdS^ to nitiee tlieir aiflSwflf, wWdi may 

(W'lfeptW felfett'mW‘W<sfe»i*t-'' , , . ' 
SAms la*^ of <Maf«eem pl^nte rMst aepy, when im- 
i-* w: — ^ ctn^ict^ly than do almost any 

ftsij^fioe mhy, owing to their 
greatly increased when the im- 
This supposition is borne out 

^ , that in some Eocene beds, such 

^ the md^no hedt di Bournemouth^ the Bembridge marls, 
le Bira<Sdefhnm beds, coniferous resins preponderate, 
hiM frdih two latter pJlaces I have never seen rt- 
lains of ^cotyled ah, although there is evidence in 
^se casoit that dicotyledons were abundant on all 
irrounding land areas* This may partly account for 
i^eir comiuete absence in marine cretaceous rocks in 
;ngle^d, whercy as in the gault, &c*, foliag^ fruity resinous 
urns in the form of amber, remains of coniferaj, are 
reserved* The foreign cretaceous rocks, in which an 
hmdence of dicotyledons is met with, are principally of 
esh^wkter origin* 

It should be borne in mind that our Chalk period con- 
lins a deep sea fauna, and we have no record in England 
s to what were the prevailing contemporaneous shallow 
^atef forms of life in other regions* I have great doubts, 
owever, as to the correct position of many of the foreign 
D-called cretaceous beds. Those of America, from which 
tost of the list of dicotyledons of this period is derived, 
ppear to me, from the character of their fauna, to be 
ither Lower Eocene, or at most fining in the gap between 
ur chalk and London clay. Most of the shells have a 
larveilottsly Eocene-like aspect, and I take it that the 
resencC of an ammonite, and some few other forms of 
bells, which in England do not range above the Chalk, 
bould not be taken as conclusive evidence of the anti- 
uity of the bed, as although migrated from our seas, they 
lay very well have lived on in other regions. It is incon- 
istent to assume that no ammonite lived on in any part 
f the world to a more recent period than that of our 
iiliaik ; the finding of pleurotomaria and other supposed 
xtinct cretaceous shells in Australian waters, should not 
e foT^tten, The same doubts apply to many of the 
airbpean leaf deposits ; many of these are isolated 
atdtes, and their age has hwn inferred rather from 
be character of the leaves than from their strati- 
raphical position* The age of many of the so-caUed 
liocene leaf-beds is admitted now to be extremely 
oubtfuh 

What little .evidence we may expect to find in these 
eds sfeents to nie likely to be in favour of the theory of 
solution by descent, although until dte fiora has been 
orked out, it is premature to offer an opinion* By far 
m greater number of the plants belong to the lowest 
iviston df the dicotyledons, the a minority are 

whilst hone can, as as I know^ with cer- 
unty be assigned to the highest (according to Haeckel) 

Prftf* Whglhausen has traced the gradual develop- 
lent trf;sokne of the Miocene forms into existing species, 
<3tably thatch dAiM tnJC^as/a^a when 

e i^s hm^e summer and saw my collection, he espe- 
the castapea from Bournemouth as 
mlrmg of this genhs a step further back, and 

^ w^ possesses an oak*likc 

bara^jf of venation* I would merely add that many 
otm^s wfed‘'\hityo'’ ^studied, 'fos^l ^ as Unger, 

Chl^er|andVOth«rs,’are 'pi^^ Impressed with the' 
evidence i1m kns alteady been 
robjfht 4^^ of the theory of evolution. 




Krt <rf: 



^ most Wudful jtnn&nge red. Two 
he ^ti^ted it 6tn. Dunlop in his catalogue of ajs and 

triple stam iu, of the Mmoirs of ike 
cdf Soetefyf g^ves the position of a highly-colouied objoqtth^ « 
for 18*7, ILA^ *h* 1901* 43^, K.ED. 1*3* 31^ and qik it 
vety sbgolar star of the seventh magnitude, of an unoommoO : 
red pur^e colour, very dusky, and ill-defined ; ** he made thre^ : > 
observations upon it, and notes that it had a small star preceding 
and another following it. We may presume that these stars are 
identical, with an error of position on the part of one or other 
observer, most probably on Dunlop’s, whose catalogue contains 
a number of errors ; it may also be supposed that this is the 
star spectroscopically examined by Secchi, which he calls No. xi 
of Schellerup’s catalogue of red stars, but places in 35* 17'^ S. 
declination (A.N. 1737), perhaps through a xnisp^. In diis 
state of uncertainty as to the star’s true place, weridicmal observa- 
tion appears very desirable. So far we believe it is not to beloitod 
in any catalogue, founded on such observations $ it doei^hot 
occur in the zones published in the Washington volumes 1869-7^, 
a most valuable series, nor in those of Prof. Eagona In the Gie^kdld 
Astronomico e MtieoroUgko del R, Osscf-vaiorio di PaUrmti 
vols. i. and it., neither is it found in the southern catalogue of 
the Cape, Madias, or Melbourne Observatories, Sir John 
Herschcl’s place traced to 1877*0 is K.A. ih. aim. 19*0$.^ 
N.P.D. 123® li’ i6". Secdii says of the star he exammed^ 

** couleur rose i spectre k zones disconliimca.” 

Variable Siars,-— T here is consklerable probability that 
Lalande 12^^63-5 should be added to the list of variable stars* 
His estimates of magnitude are 6ii and Si ; it is 6 on Harding’s 
Atlas and in Argelandcr, 6*7 in Heis, 7*3 in the Durchmus^ 
terung^ but does not occur in Piazzi, Bessel, or Santini* Piazsi 
has a star of the ninth magnitude about ij® distaat (VI. 19O), 
which, oddly enough, he places in the Lynx. The position of 
Lalande’s star for the beginning of 1877 is in 1^* A. dh, 3Sm. 233^, 
N.P.D. 32*3'. 

Will some one of our southern readers record the actual , 
magnitude of a Doxadiks ? At present we hare the following 
esUmates indicating a long peric^ of variation, tn Cmlle 5Ul* 
about 175 X, Brisbane 6m. about 1825, Jacob 9 '5m* in 1854 and 
9*2m. in 1855 ; While Moesta states that between February, 
1860, and January, 1861, he had always found it S^m. or 9m. 
The law of variation may be simitar to that of 34 Cygni, P Cygnl 
of Schdnfeld, the so-called Nova of x6oo. 

A Fifth Comet m 1851.— In a small tract cntitlca ** Eag. 
guagtt Po|K)M sttUe Comete Periodiche," by Prof. Eagona, pub- 
lished at Palermo, in 1855, there is reference to a comet stat^ to 
have been discovered at Eome by Prof* Calandrelli, director of the , 
Pontifical Observatory, in the morning t wilight on November 30, 
1851, whirii both the discoverer and the writer of the tract con- 
aiderai to be the short-period comet of Brorsen, due in perihe^i 
lion In the autumn of that year. By oom|gkri$on with B* A. C* 
4798, the following position resulted 

1851, Novenxber nt I7h* 32mi, M.T. at Eome. 

Right Ascension, 14I1. atm. 38s. Declination, + 1® 47' a’’; 
This position Prof. Ragoua compares with the ^emeufts of 
Brorsen’s Comet aceordtug to Dr. van Galen* ahd found the dif- 
ferences Imtween calculation and Observation + 3S'2f'inE.A, 
and ^ I x' 1’' in decltnatSom But imtwithstan^zxg this approxi- 
mation, it is certain it was not the periodica! comet of Brorsen 
that wae obsemd % CaSandrcl^ Galen’s prediction' 

having beep vitiated by a serious error of calculation, so thah t 
insteiMi of arriving at pir^telion on , November 10, the date asfi* , 
'a^edhyvMdi 782, the comet 

poliid,.m 4ts. -dfMt 

f«wu‘ 'te poritkm:''of ' 






1^ is ai stccoaiit of his ofa^* 

vathms In the Koniah josttMtl iil 1 >hb^hd*, which ms ttmikmd 
to the olhdiajottitid of Palermo On the nth of the same month. 
PethapB a lefbifenoe to. ^ Italian jounmls might bring to light a 
IhTthOr obsetirntte 6t observations ; the comet is said to have 
been b%hty but fho Weather about the date of discovery was 
uhsettl<Ki^ and fbr sevieral days previously had prevented observa* 
tidbit^ ati^ kind. 

BklTs on JUPiTKa.— In connection witli the 
supposed periodicity in the appearance of marked colour on the 
Wls of this pJaneti the observations of Cruithuisen, of Munich, 
in the years ^836* 40 possess interest. They arc found in his 
Astfmmmsche yahrbuck^ 1839, p. 76, 1840, p. 99, and 1841, 
p. 101. He first noticed the colour cm April 23, 1836, at 9ih., 
when, observing with a 30‘mdi refractor of aj inches aperture, 
and power 150, the single central belt then visible had a brown 
tint throughout, and he states that, hardly believing his own 
vision, he Called a person who was at hand, and on asking him 
what colour the belts presented, he replied ** the colour of rust” 
With a 5*feet telescope, power I2<^ the brown tint was not dis- 
tinguished. On subsequent occadons he found tliat witli the 
highest pemrers of the telescope the belt appeared of a bright 
radish brown, while with the lower powers it was merely of a 
dark shade, and hence concluded that the intensity of light was 
disadvantageous to discerning the colour. In addition to the 
brown tint of the central belt, it was remarked that the planet 
near its north pole had a bluish-grey tint in May, 1836 ; a few 
months later Dr. Albert, a pupil of Bessel, observing with a 
30*lnch tedeseope, found the polar region ** quite blue.’* The 
lei^th of Oniithuisen’s descriptive remarks prevents their being 
transferred to this column, but we refer to the observations, as 
his annual volumes are not often met with here, and the fact of 
such observations having been made forty years since may not be 
generally known. That these tints should have been conspicuous 
wirii such small optical aid is worthy of note. 

The iNlltA-MERCtJiilAi. rtANET.— In M. Leverrieris last 
Commumcatidn to the Parln Academy on the planet assumed to 
eaist within the orbit of Mercury, it was mentioned that, with 
the elements adopted, or very similar ones, a solar conjunction 
would occur on l^rch 22, and a transit over the sun’s disc was 
possible, though uncertain, A close examination of the disc is 
therefore to be reoommended on March 22 and 23, and there is 
reason to believe that observers in widely-differing longitudes 
are prepared to undertake it. If no transit should then occur, 
m nine years may elapse before one is possible at the 
,'^(jM!$dfj.iiode. 
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CkEMICAL mTES 

Atojuic: WJRiottTs or Caksiom aw 

Anmim ^ mm deter* 
xniiiatsons he has ipede on the abote subject To obtain ptme, 
material he employs Eedtenbacte’s meth( 4 , for the sepmtion 
of ^ caesiam, rhbidtmh, and potassioi% by preying fheir 
seimecrive alums, separating thdsC by oystallii^tioit 

and fimdiy converting them into pure chlorides of the metals# 
Tha determiha^ of chlorine in the non-diliqucscent Caesium 
^oridCi gavC| as the mom of four dosely-agrecing experiment^ 
caesium as equal to I32*SS7> atomic 
^ and Sliver being taken as 35*46 and 107*94 
rei^pc<^vi^i analogous ex^nienis the author finds 
atomic to be equal to 85 *476. 

Hkat of Gases.— 



as.iSjry; 


‘■’the specific Of ii^rii^dwcdiS % 

the author’s results with thfe Of It ii 

fouhd &e method employ^ by the former is not inferior in ’ 
to that of Regnault, and also that a great, oc^nomy. of 
materiaimaybe effected by using Wiedemaun^s process; this 
economy giving the experiments greater range in a comparatively 
shorter time* The following tables give a ^synopsis of the 
bers and numarous tables given in Wiedemann’s paper 
Sfecijic Heals of Equal 


n. 


HI. 


IV. 


Air 

CirborT monoxide 
Carbon dioxide 

Ethylene 

Nitrous oxide ... 
Ammonia 


0-2389 

3 * 4 to 

0*2426 

01952 

0*3364 

0*1983 

0^5009 


0*2212 

0-5317 


0*5015 

0-2442 

0*5629 


49 08 
'syst 
12-38 


J/eaU of Equal Volumes* 


Air , . , ... 
Hydrogen .. 
Carbon monoxide 
Carbon dioxide 
Ethylene 
Nitrous oxide 
Ammonia . . . 


V. 


I 0 23 S 9 
; o-i 23 S 9 
I 0*2346 
i o '2985 

; 0*3254 

1 0*3014 

1 0*2952 


VJ. 


vn. viii, 


W j mo- Ky’ 

— I — } I i roo2t5 

— I j 0*0692 1 — 

— j —* ! 0*967 ; I -00293 

0*3316 ; 0 - 3650 1 1*529 ; 1 *00722 
0*4052 ! 0*4851 0-9677 , 

: 0*3302 j 0 ‘ 37 U j 1-5241 1 1-00651 
; 0*3134 j 0 - 3318 1 0 * 5894 1 1-01881 


Columns 1 ., 11 ., 111 ., contain ihe tiue siitcific heats at the 
temperatures indicated} adumn IV. the difference of spedfic 
heat at o® and 200® expressed in percentage of tlie specific heat at 
o®. Columns V,, VI., VII,, represent the true specific heat.« in 
reference to the unit of volume, the specific heat of the unit 
voluiiie of air being taken as 0*2389} column IX. gives 
Regnault’s proportions of the products of the volumes V and V*, 
and the pressures P and when P is at the pressure of one, and 
P^ at the pressure of two atmospheres. Herr Wiedemann thinks 
that the specific heat determined in these experiments seeing to 
be composed of two parts, the beat caused by work expended on 
the expansion of the gases in overcoming outside pressure, md 
secondly, the heat employed in the internal work of the ga» 
itself. He also thinks that attempts to determine the separate 
paits of the heat of molecular motion, of which the specific heat 
is composed In constant volumes — of the lieat of atoms according 
to Hattnmiin“--aiid also the attempt to establish rimple relation^ 
between the two to be still premature, as the alteration of thk 
specific heat with the temperature would cause these effects to 
have diffident relations between different temperatures# The 
author thinks that the alteration of specific heat of thC gasei wifils 
the temperature cannot be explained by the deviation of snob 
gaa^ fi:om the perfect gaseous condition. A« itlh illustratioh o^ 
^ he cites the case of ammonia gas, which^ abbough mote 
remote ikom the state of a perfect gas than hltroua oxide or ♦ 
carbod dipkidei srili pos.sesse8 smaller variations of its 
heat with chahge 6f temperature thmi eithisr of these latter gk^#' 
AKHMONV BW'ACliljORlpK ,0N CERTAj:^'’feiA*,' 
Stp[»$tANCES.-r*The actlott of this re-agent oh 
organic, hasjately been ,ittvcstigatedby'C.;W. ' 

who ^ ' " , * , / V 

wbtatmsSif.v' ‘'dud; 




f ' NAfUm 


Stacked by airttebny tise whole of the 

niii!e’%eing Kbenrted *nd e^y}e~«U<»*^ forwied. The action 
gm. Ibirb'imi^c ' diffws according to 

omploje^w the swa^s number of molecules of 
ihe tWo substance^ the chkf product is etbylenc chlorobromide, 
febllst Wth two #o1ccm!<^ Ot pentachloride to one of cthenc 
Irbmidc ttie p^duct Is etheae chloride. Eihene biomide is not 
j^ctedoti wh^h with phosphorous pentachloride. 

Jlie product of the reaction of acsiic acid with antimony pentachlo- 
mdf! is mooochlorttcCtic acid, accompanied by another suhsianoe 
^ith a higher bpiUng point. When salicylic acid i« gradually 
idded to. antimony pcntachlcride, monocMoro- and dichloro*sali- 
leyliO acids are produced along with other products ; monochloro- 
piialicylic acid is found in small quantities only. Dichloro-salicylic 
i ^id on being boiled with potash for a considerable length of time 
I exchanges its chlorine for hydroxyl, yielding gallic acid accom- 
Ipsmicd ivtth pyro*galUc and oxy- salicylic acids. When paraw 
I Oxybcnzoic acid is acted on by two or four molecules of antimony 
I pentachloridc the mono- and dichlorinated acids are found re- 
f spectively. From these reactions it is evident that the action of 
antimony peotachloride differs from that of its analogue, phos- 
I phorous pentachloride, .since it simply parts with its chlorine, 

. which replaces hydrogen, in the acid radical, instead of replacing 
; the hydroxyl group by chlorine, as is generally the case w hen 
1 phosphorous pentachloride acts upon organic substances. 


^ Action oy Chlorine on Peroxypes. — MM. Spring and 
A risqueta continue {Bull. Acath de Belg.y xlii p. 5 ^ 5 ) their 
researches into the action of chlorine on peroxydes of metals, for 
the purpose of elucidating the very important quesition whether 
the atomicity of certain bodies is variable (as supposed by Kolbe 
and Blomstrand), *./•., whether whilst one atom of a body in a 
molecule is, say, trUatomic and possesses basic properties, another 
atom of the same body may be peni-atomk and partake of the 
properties of an acid, or whether the atomicity remains invariable, 
as supposed by Kdkult* and the authors of the paper. Former 
researches induced M. Spring to conclude that the atoms of chlo- 
rine possess constantly the same properties in all their compounds 
with oxygen, which would be contrary to the alleged varying 
atomicity. Now, studying the action of chlorine upon the per* 
oxyde of silver, the authors prove, by a very delicate experiment, 
that Its result is the formation of a peroxyde of chlorine, a body 
prevised by tlic theory, but unknown until now, and they conclude, 
therefore, that the structure of peroxydes of silver and of chlorine 
is identical, which identity gives a new argument in support of 
the invariability of the atomitity of chlorine and silver. 


ioRON ANt> ITS Specific occurs, it is 

kaoWn> in two different forms, in the amorphoui state, and in 
cryftids, JSI. Hampe has recently found {Iddtjds Annalm der 
that 'both the blauk and the honey-yellow crystals are 


ncA/pure. boron, but compound* of the element; the black 
crystals conriitingof the proporUons 

carbon, and boron, 

, CtAljiEiiik Boron has Mtherto : b^ among the few 

Wjhich show a depUrtarelrpm toulong and .Betit^s general 
}aw Ike imnata^ specific beat into atomic weighty aud M. 
/^ebdr the jeison for this departure in the case of boron, 
as pf c»rbott;i»^ the specific 

heai^ high temperature* 

wUch establishes axi agi^ment with Bulong and 
; BctH4 ; "The detemduation of the specific heat of boron, 
;'howc^,‘ 'dtperiments, were 'made with,^ 

«ittce,'accordi*uC- Hampe, these’: 

of it, the whole' 
'bC ‘Pu|du|t::aiid for the .pure; 


i.' ihid '-bWi.viiW^i 

* /‘T " 


Olit shccfSs. He i* engaged in further kvcrtigatihg^beVher tlio, 
amorphous be produced in absolute pnttty,>; 

Heai'EP Aliu— B t, Kay$cr, of Nuremberg, has con- 
ducted a number of experiments upon the effects of healing 
ordinary air, with especial reference to the warming of dwellings; 
The results appear in the last report of the Munich Xndustris^ 
Museum, and may briefly be summed up a* follows I'—Air 
previously free from carbon monoxide was invariably found to 
contain this gas after beating. The tests were performed with 
chromic acid, and also with cuprous chloride. In order to test the 
products of the decomposition of the dust present in the air, about 
sixty litres of air, which had been heated, were drawn through 
an ordinary apparatus for determining carbonic acid, which con- 
tained absolute alcohol. The liquid assumed a yellowish brown 
colour, and flakey masses were suspended in it The flakes 
fouud to consist chiefly of carbon. After filtration and evapora- 
tion of the solution, a brown residue was obtained. Thi* wn» 
insoluble in water, intensely acrid, and possessed a resinotts,. eiii* 
pyreumatic odour. The estimations of carbonic acid and w*ti|j^ 
before and after beating showed no difference Worthy of 
mention. 


NOTES 

Contributions are being collected in Stockholm for the 
establishment of a scientific college. The Dai>hlaU states that 
steps wdll be taken at once to fill the chairs in philology, the 
natural sciences, history, &c. 

Baron VON Kichthofen, for a long scries of years president 
of the Berlin Geographical Society, has accepted a call to the 
Chair of Geography in the University of Bonn. 

The large collections brought back by the German exploring 
expedition in the Gn%dh under the coimnand of Baron v. 
Schleinitx have been formed into a separate museum in Berlin. 
The ethnographical section is especially rich and valuablej em- 
bracing many objects brought from islands where the natives ar* 
rapidl / disappearing. 

The Society for African Exploration at Berlin has been 
amalgamated with the newly-formed German branch of the 
international societies, under the leadership of the King of 
Belgium. Duripg the three year* of its existence it has iken 
exceedingly active, and has expended the following *um* '.--^Br, 
Gussfddt’s Eoango expeditiott, 9,20of. ; expedition of Homeyer, 
Lux, and Pogge to the Cassandje, i,ooo/. ; Dr. Benz** journey 
to the Ogowe, x,ooo/» ; various stations and shorter exCiir- 
rions, 2,500/. It has at present ovei* 5,00a/. in its treasuiy. 
The first session of the newly-formed Oeulsc/ic ufrikamsthi 
QncUschaft^ wa-s held in Berlin on January 16. The society 
confines its field of operations to Central Africa, proposing to 
open up this region ** to civilisation, travel, and commerce, by 
the estabUshment of permanent sUtions and J;he maifitenance of 
exploring parties. The energies of the society will also, be 
directed to the repression of ^Very. A letter was read finom 
the Crown Prince of Germany, expresringhis desire to take an 
active part in furthering the objects of the Society. A inquest 
for pecuniary assistance fitom the Government Ims atasdy been 
presented to the Chancellor of the Empire. 

THBi Berlin Afr^antstlh G&telhcH/t ha* received tek^pHc 
news from Bn v. Pogge, the Africko mtplorer, who landed last 
week in Lisbon, stating succeeded in penetrating to 

the l6ng-sought-far country of King Muata Vambo in Central, 
A detailed report is awaited with interest in geography , 



JP/MTi/MM' 


^ .j, ^ „ - « ■ - Africfti 

laying l*d» tW« ejtpidrittg 

«Apftditi0i!tft into the Ogm^ end Gelioc^ region* 

Tiin OmiMiU nf Jtfl^knl^gmphicel Society have agreed 
to^pres^t Str.;Q^t3S^ With iU^goid medal, 

Ai* thh iWw^liiig of the Paris Geographical Society the 
Ahhc phnniid gnye en addresa^ the object of which was to prove 
thiit: the Pisrtiigtteae crossed Central Africa in the fifteenth and 
smteiMh CentnriesA from the Congo to htoaambique. 


Tiih xiofwegian geologist, K. Pettersen, is planning a new 
e^ditbn b SpibWgen during the coming summer, which 
sliili aim at a thorough geotogica] survey of the i^and A t>eU* 
tion has been presented to the Norwegian Government requesting 
4 giknt for the undertaking. 



1K^W^ita1/Smd was ^elected Fdlow Socl^^it'tl^e mAy ■ 

age4t#emy^oh4 As ah eminent and Wei^ihdl^ed }■ 

he held many oftices, including that of Sur^emt to the Shnk of ; 
Filmland, To scientific men he is best knownai( the bventor of ’ 
the battery known as Smee’s Battery, and which fhrWbhii phr* 
ix>SM!s is still mote useful than any other fbim of battery, For 
this he got the Gold Medal [of the Society Of ArU in 1^40, 

Ite y^as author of numerous works, of which we note the fob 
lowing 1 — ** Elements of Electro-Metallurgy/^ ‘^Souxccs of Phy- 
sical Science,^* ^‘Elements of Electro-Biology,’* **Ontlie hjono* 
gehesis of Physical Forces,*' “ Lecture <m Electro-Metallurgy,” 

** My Garden/* ** The Mind of Man.” 

The French publishes the regulations for the appoint- 
ment of professors of , hydrography by the Government. There 
are to be three classes of them. The third class is to be recruited 


At the meeting of the Royal Gecjgraphical Society on Mon- 
day, I>r. Mullens read a paper on ** Later Explorations in 
Madagascar/* giving an account of five journeys of unusual 
importance, and over entirely new ground, by English mission- 
aries in Madagascar during the last two years. 

Ok January 13 the Sumatra Expedition of the Dutch Geo- 
graphical Society embarked at Nieuwcdiep for the cast. A 
corps of leading scientific men have been gathered together for 
this expedition, and interesting as well as valuable results are 
expect^ from that researches. A great portion of their time will 
be devoted to the exploration of the as yet unvisited Diambi 
irhglGni which is represented by the natives as abounding in use- 
ful Wdbds and minerals. The Dutch' Government has displayed 
a liv^y interest in the undertaking, and has placed at the service 

the atp^ition a steamer completely fitted out for a two years’ 
erhisev If fiivourable reports arc brought back it is intended to 
aend colotiies to the above-mentioned district. 

On Jaituhty f 0 the St Pctmbuig Academy of Sciences celc- 
hfated iti t5oih annual anniversary in an extraordinary gather- 
ing, at which the Emperor and royal family were present. 
Count Liitke, the president, reviewed the past activity of the 
Academy in a short address. The great medal* of merit were 
assigned this year to Profs. Beilstein and von Bunge. The 
Emperor of Germany and M. Lesseps w^ere among the list of 
thw elected as honorary members. Among the fourteen 
leiidhig sciaiitilk men elected os corresponding members, were 
: ?i^ Fivuklaad, Newton, and Wright, England j Prof. Kirch- 
of Berlin; Pric Fiordli, of Naples ; Profs. Berthclot, Kgger, 
^ D^sne, of Paris. 

0 K J^uafy li, Prof. 'Wilhelm F; B. Hofmeister, one of the 
fMxrtati b^atfifti, died at the age of fifty-two. Although 
a ii^ta^htlbotiddat, heattra^ attention at an early age by 
hil on embryology and the physiology of plants, 

ate was tdedled member of several royal acteeteet. In t $63 he 
was halted thlhi ordinary protessorship of botany in Heidelberg, 
«f$d In IS73 accepted a cedi to Thbtngen, inhere he was active 
nnhl thetimedf htedeatK Bat a short time since he received 
the gtfsat medal of Boethaiive---worth 75/.--*iii 
i^reiEK^ of his botanical investigations. Among Prof. 

prhtdpal ^''wotks ajre ‘’Die .Entwtekdiui^ "des 
4er P^nerogattlem Kine Reihe mikroscOptscher 
‘ ’ Vergleichen der Untersnehung der Kei« 
^ end Fruchtbteung hdheren l^ptogamen, 
Coniieren,” and an exfensive hate- 
b<^ bf published in ccmjttJtptipn At 

W4 iieci^rd.ihe death, cm the 'mat, of Mr; 

■&neevnm'l^:||^ at, 


by competitive examination from officer.*} of the natipnal navy 
and captains of the mercantile navy. They aie to be appointed 
by the President of the Republic, according to the award given 
by the jury of admission. The jury is to be composed of an 
admiral or vice-admiral president, two examines from the 
marine department, a hydrographical engineer, aud a professor 
of hydrography. 

The credit asked by the French Government for puhlic in- 
struction in 1878 is 52,000,000 francs. In 1877 it was 49,000,000, 
and in 1S76 only 39,000,000. 

electric light is becoming common in Paris in connection 
with works that have to be carried on during the night. A large 
lamp fed by a six -horse power has been established in the Avenue 
de ropera, and others are employed in the Trocadero in connec- 
tion with the building of the Exhibition Palace* I'he gramme 
machine and screw regulator arc cmployefl. 

The first number is issued of an important publication, 7 //<; 
iViidFimfm qf Ammc0^hyl>x. G. L. Goodale, Professor in Har- 
vard U niversity, with coloured illustrations by Isaac Sprague. The 
present number consists of figures of five species, itt four plates, 
and the plates are accompanied by a botanical description to- 
gether with some gossip about folk-lore, popular names, dtc. 
The paucity of figures of even the commoner American plants 
will render the work very welcome to botanists. The name of 
the artist i$ a sufitcient guarantee of the faithfulness of the draw- 
ing, and the colouring appears to us to be successful 

CAin\ H. W. IlowciATE, Acting Signal Ofl^r, U.S.N., 
suggests the following method of attaining the North Pole 
To be able to take advantage of the cKicaaional breaUttg^up of 
the ice-barrier with the greatest certainty and with the leaKt ex- 
penditure of time, iboney, and human life, it Is esiientiid that 
ike exploring party be on the ground at the very time the ke 
gives way Ond opens the gateway to the long-sough t prke. This 
can only be done by colonising a few hardy, tesolute, and es^e^ 
fiehced men at some ptfinl near the borders of the Polar Sea> 
arid the ttiost favourable one for the purpose appears to be that ; 
where Suchapm^te^^vldeonihit 

of at twenty men, and shouM be provided with provisloii^ 
and4»tner nec^wary supplies for three years, at the eh 4 of vvhich 
|ktiod they should be visited, and, if stiE uneuccessful hi ad- 
the object, revlctualled and kgalu kfi to their work.- 
it is stated thet an effort will be made to induce HhtVS* 

.‘■'BKuk’s y^yeihmieht shows 

te existence at preseni"' . 

, the "South '.pC 

, '^Merest :snMtorm expertietee'i|^ 'tekd 1 
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' ittiW bas!^ cm the »at« of 

■ pro 4 ii^ m% of «ai^ii»ishea , energy of 

': ,.a^'mainge<^a^eia,facto^;^ ; '',■, 

The Chah ^ Botany at Ab<nf^ y^t icaro fVom ihe6^ar- 

vacant shortly, ^rnong the 
canaidatee vfb of 0 r. J, B. Balfonr^ KeV. 

Dr. . Bw^ni pr. Vit. B.' W ‘Nab, and Dn Traill, 

Mh, vfc O^ILVig, ^ho has been studying the art of 
rnanagemeiit at the Royal Aquarium, Westminster, 
Ime been ap|m^ Curator and Resident Naturalist to the 
a^arim recently completed at Great Yarmouth, Norfolk. 

Thb; distance between Parts and Marseilles is 863 kilometres, 
not as stated in onr note on p. z6$ last week. 

The additions to the 2 ^ 1 ogical Society’s Gardens during the 
|>miit week include a Malbrouck Mii>nhty {Cerctfj^WkecHs 
from East Africa, presented by Mr. L. C. Brown j a Macaque 
Monkey {Mdeatus cynomol^its) iVom India, presented by Mrs, 
Cecil Long ; a Pig-tailed Monkey {Macacm nmestrimtj:) from 
Java, presented, by tlm crew of H.M.S. J>warf; a Bay Lynx 
\Mis from North America, presented by Mr. W. Otho 
N. Shaw ; two Tegueadn IJimxAs, {Teius Ugu^xin) from South 
Ammdca, presented by Mr. A, Slradlifig; an Ocelot 

m Fox (Cattis a^artr) from South America, a 


; Wge cjSbeah.of 'trachem, by Dr, , Bertkau.*^On' 'Darfiste's ' invest 
the reptodnctmn by Prbf.‘''1%BSeli-^Dil 

of the Gertnim upper 4$halk, by-Di^ 

^pm'mafcogenestj of Piofi . von k Yalette 

St. . G^bf|ew..M^Botanjical Section : Ott the ibduencii^ ’^' intctior 
and upon new formations in plants^ hy /pjfOf. 

Vdchting,*.^Ou the fruit 6{ A*aMm ifaedf^a, by the saihCf-^^*^^ 
some Bhenomeith Observed in tne botanical garaen of Pqppelfi 
dorf, Ueur Bohis^ during the summer of 1875, by Hm Kbmitke, 

SOaiMTIES AND ACADSmES 
Lonpok 

Royal Astronomical Society, January la.— Mr. WllHam 
Huggins, ID. CL,, president, in the chair.— -Mr. Robert John 
BailHe, Mr. Henry Yere Barclay, the Rev. Daniel Dutton, Mr. 
Samuel Haywood, Dr. Louis Stomeycr Little, Mr, Richard 
Pearce, Commander William James Lloyd Wharton^ R.N., 
H.M. surveying ship Eawn, and Mr. Jesse Youpg, were elected 
Fellows of the Society. — A paper by Mr, Marth giving an 
ephemeris for the satellites of Uranus for the year 1877, 
was read. This is one of a series of papers which Mr. MaY^k 
has presented to the Society giving ephemeridcs useful fbr 
physical observations of the major planets and tlieir sateUites, 
It was remarked by the president that these ephemcrides involve 
much labour in Ibeir construction, and the astronomical world is 
greatly indebted to Mr. Marth for their production . — A paper 
by Prof. Harkness on the theory of the horizontal photohelio- 
graph was read. The instrument consists of a hcliostat and a 


Ta^faUpa Tinamoa {Cryj^unts ia$au/>et\ two Talpacoti Ground 
Doves (Chama^Jt^ia ial/m&iiU two Scaly Doves {Scarda/tUa 
from Brazil, a Chopi Starling {ApAohfs cA(pi% a 
Chilian Sen Eagle aj^uia) from Pernambuoo, depo- 

sited j two Ring-tailed Lemurs {tiTJtur cnUa) from Madagascar, 
purchased. 


SCIENTIFIC SERIALS 

The Amef-kan yaumal 0/ md Arti\ Janttary, — Con- 

tributions to meteorology, being results derived from an exarai* 
imtioh of the observations of the United States Signal Service, 
and from other sources, by Elias Loomis. — On some points in 
connecttoti with vegetation, by J. if, Gilbert^ — Observati^ms on 
a propt^ty of the retina first noticed by Tait, by Ogden N. Rood, — 
bn grains of metallic iron in Dolerytcs from New Hampshire, by 
Ceoige W. Hawes. --rOn certain phenomena of binocular vision, 
by Francis E. Nipher,— Notes cm the Vespertine strata erf 
Vixgihk and West Virginia, by WdJiam M. Fontaine. — On the 
prelip^ion of transparent inoialUc films by the electrical dis- 
ehirge in exhausted tubes, by Arthur W, Wright. 

' F'trhandl'Ungm let naturhutotischm VtrAns dir prms* 
Rkmdande und Wistfaltni (Jahrg. 33, Part i,) contain 
ioliawing papers of interest i— Geological, Mineralqgkal, 
Antliroi^c^ical Section : On some new discovexiea m the 
ittkasic formation ^est of the river Weset, by W. Treuknet.-— 
a diseaaed ox*$ lib from the calcareous tut-iUoae in the vici- 
of the Toeiumt^n fudine spring {Rhenish Frussial, by Frof. 

some bronze impiements found near the 
Wejkr river^ ^ the.shmc.-— On a petrified pkee of wood with 
the idisge of a , human face, by the »sino*^On the sona^ed 
pendinie comjdiiations of Aibite by Frofi vom Rath/— Oh Sko* , 
rodite-crystkk bn F^agioclase, and on Brookhe crystalsi by the 
fame.— On a pine cone found near Domageib on the, Rhine, 
toother with Roman coins and antiquities, Ptofi Schaaif^ 
hammn.— On OapeBki's tbsearches on pliocene man in Twh 
the same. — On some stone implements veomtiy ^rfind, 

• geological researches made nt K^ysg and ; 

in Trani^lvatda, by Frof. vom Rath.'— On olivine 
and on ciystmlised slakes, by Dr. Mohr.-^ 
i On Mailers theory of vohnmic fote, Bircrf, 
Lttnhu— On n further slmplification'.ojr the elecstro- 
dyitmgide'''Ba^ by Fnrf. 'ClauiduS;--On anmihms 

. Retteler. — On dkeeffiretsiirf aatrbke ' 

'' Gieseler.— Zoological mid Aektomicitl ' 

'Sea^'i' '' of the' genera and spo!^ 


long focussed object-glaps, in the principal focus of which the 
negatii^s are taken ; the distortion produced by secondary mag» 
nitiers is thus avoided, and very accurate means are adq^ted lor 
determining the shrinkage of the collodion film upon the plate 
and the accumte orientation of the photograph,— Mr* Wentworth 
Krck read a paper ou an improved eyc-piece for viewing the 
sun. Ills method is to use a small glass prism asaredector 
which is placed within the image of the sun, so that o^y a 
portion of the rays from a part of the disc are reflected into 
the eye-piece at any one time j the effects of beating are 
thus reduced to a minimum, and for viewing small areas 
of the sun the eye-piece is preferable to that suggested 
by Mr. Dawes in which the light of the whole image is 
reflected and the small area to be observed is viewed through a 
diaphragm which is exposed to the heating effects of the reflected 
rays.— A paper by Mr. Knott was presented to the society ; it 
contains a catalogue which he has been some years in preparing, 
and gives a very large number of micrometrical meafiures of 
double stars which have been made with a very fine eight-inch 
refracting telescope formerly the property of Mr. Dawes. 

Chemical Society, January 18. — Prof, Odling* F.R.S., vice- 
president, in the chair. — llie secretary read a paper by Dr, 
jager on some deriv^ives of dithymyllricloretbane, a substance 
produced on adding a mixture of sulphuric and acetic acids tb a 
mixture of thymol and chloral. By heating this compound with 
zinc dust it yields dithymylethane and dithymyletbene» ^Mr, 
Kingsett then read a preliminary notice by Dr, Heike and him- 
self on some new reactions in organic chemistry and their ulti- 
mate bearings, showing that the colour reaction known as the 
“ Pettenkofer reaction ^ produced by the action of sulphuric acll 
on sugar and cholic acid extended to many other substanceSj, 
some of which did not require the admixture of su^ar to pro- 
duce the colour. This was followed by a paper on dtnitro^- 
qrmn and diniUo-ordn, hy Dr. J. Stenhouse and Mr. C. 
Grovesb "which the methods of preparation and propertSe^of 
^ese compemnds were fully described.— The last c^mumcadom 
by Mr. T* Cornelley, was on high melting pebrts ' wto aji«ckl 
reference to those of metallic salts, part 3.— The meeUng was 
tto^a^jotoed until Thttisday, Febru^ 

;;Zipolf»0c^ ' Society, Jsnwaiy Newton, 

Ih the liL W. Feilden, exhlbUed 

itnd on some of the biidtt eolleoted by him in 

.Arctic, daring' 'the recent 'Kor^ ■ FoW Expedition. ' 

-enume^^^ as Imvingbeen met^widi .brfahd 
' shares H. '}ah>'/te 'Smne' 

'of tbe^'dwW^red'es Rev. ;C4iion'T|aitra!^ 

' exhiilmd eiwfnnde''‘e^?«liW <rf n wrb teiresft^ 

'’by. 'him "ht" 



reptiles, fAfiheflf, a!>4 xnade i 

S tjxe 5 ?f€V. George Brown ^ut^gjbi^ reoiEiit itsiaence in Duke 
Yo 4 t Island, and dunng exctirsionA tp^ tne neighbouring 
islands of Kew Britain and 1SfeW ir4and.r-.Prof. A. H. Garrod 
read s note on a variety of tbe dow^c swine the Society's 
collection, end twdnt^i ont that the jwsw^je of rudiments of a 
joppleojehury digit' the and fow^ digit might be 
the hailse Of the conacdidatlon of the hoof, observable in this 
Vftrietyl'^-^ cdmnmnioatlon was read from Mr. Henry Durnford 
containing hOfieeS of the habits of some small mammals obtained 
in the ndghbotithood of Buenos Ayres.— *A communication was 
read from Mr. Gerard Krtfft, containing notes on a young living 
Casspwsry {^iWWonW australis), which had been obtained from 
Heirth Australia, and was destined for the Society's collection,— 
A ^mmnnication was read from Mr. G. French Angas, con- 
tabling a description of a new species of JJs/ix^ from South 
Australia, which he proposed to call I/eltx (Magada) 

second paper by Mr. Angas contained the description 
of two genera and twenty species of marine shells, from different 
localities on the coast of New South Wales. 

Oeologicid Society, December ao.— Prof. P. Martin Dnncan, 
F.K.S., president, in the chair. — Bartholomew Parker Bidder, 
Bobcit William Cheadle, David Grieve, Player Isaac, James Love, 
Kerry Nicholls, William Ridley, William Joseph Spratling, and 
George Blake Walker were elected Fellows of the Society. — 
The Pr^ident announced that the late Dr. Barlow had left to 
the Society by will the sura of 500/., to be invented and to con- 
stitute a fund Under the title of the Jameson-Barlow Fund,” the 
proceeds to be applied annually, or at intervals of two or more 
years, at the discretion of the Council, in such manner as shall 
seem to- them best for the advancement of the study of geology. 
Dr. Barlow also left to the Society, under certain restrictions, 
liis cpllections of geological specimens, and a selection of books 
from his library. The President further announced the donation 
to the. Society, by the liarl of Enniskillen, of the drawings 
made by Mr. Dinkel, from Sir Philip de Malpas Grey-Egerton's 
collcotion, for the illustration of Prof. Agassiz's great work on 
Fossil Fishes, presented in accordance with the promise made 
by his IrfOrdship at. the meeting of May 24. r~The following com- 
munkations were read Oa PMrrtre^spmg^ strahani, a fossil 
PXolorhaphidote Sponge from the Cambridge Coprolite Bed, by 
W, J, Soilas, F.G*S — On the remains pf a large Crustacean, 
probably indicative of a new species of or allied 

genus (kutypUms I sievmsmi) from the Lower Carboniferous 
series (Cement-stone group) of Berwickshire, by Robert Ethe- 
ridge, jun^, F.G.S., Palaeontologist to the Geological Survey of 
Scotland. The fragmentary Cnjstaccan remains dcscxibed in 
this paper are referred by the author to a large species of 
Murypte^-us. They are from a rather ‘lower horizon in the Lower 
Carboniferous than that from which Euryptnus scoulm, Hib- 
beirt, was obfained. The animal was probably twice the size of 
E^ sc&uiin. The remains consist of large scale-like markings and 
marginlil spines which onoe. covered the surface and bordered 
the head and the hinder edges of the body segments of a gigantic 
Crustacean, agreeing in general characters with the same partr 
in AV smtM, but diFering in points of detail. For the species, 
Sttppoiin^ it to be distinct, the author proposes the name of E, 
sii^HsonL-^Oxi the Silurian Grits near Corwen, North Wades, 
by, IVof, T. McKenny Hughes, F.G.S. The author commenced 
with a dr^cripBon of sectiom neat Corwen, in North Wales, 
out that the grits close to Corwen were not 
the Denb%h grits, but a lower yanable series, passmg in places 
mto congloxperete and sanclstOne with subordinate limestone and 

‘ Corwm Ms,** he 
described in detail, ha^^^^^ the hills south of 

Corwen, 4so n^r Bnmgptian, south of the Vale of Clwyd, on 
^ Uangbllen. He had ndticed in places 
a^nd ofct dbubie cleavage affecting the lower series, but not the 
i^pper, and also h^gments of ckaved mudstone mduded in the 
fffom whto he inferred a disturbance of the older rocks 
Pievmw tothe d^jpsition orfheBewc^^ He exhibited a selcc- 

below the Corwen 

iw^bthere w^ none but tn .the Corwen beds all 

found were common to the liandovery rocks, 
srma and Estraia crtnulmi being 
In .thefbfigy slates above the Pak 
ae4i*Cb(hh«keratites of the same 
' He conaideied 
Sin dr'”' 
^ the .SR ‘i 


luriSan, thus inchiding in the Pale SlatdS df 
thick serfes which intervened between the Cotw^ « 

flaggy slatefi> of Pcnyglog. — On mineral veins, by m MotShW# 
communicated by Warin^on W. Smyth, F.R.S. / 

Meteorological Society, January 17.— AnnuM General 
Meeting; — Mr. H. S. Eaton, president, in the chair.—* 
The Council in their Report to the Fellows expressed theii: 
satisfaction at the progress that had been made by the Society 
during the year. The first point pa which they thought there 
was reason for congratulation wits the publication in their 
journal of the daily observations taken at Hawes and Strathheld 
Turgiss and of the monthly abstracts of the observations at thlr** 
teen other stations. The increase in the number of Fellows 
was considered worthy of special reference, as it is an indication 
not only of the vitality of the Society but also of the advance 
which meteorology is now making amongst tlie professional and 
general public. '^They also referred with macK satisfection to 
the enlaigement of the Quarterly Journal as well as to the priPting 
of the Catalogue of the Library and of the List of Felipws, Which 
have Imth been issued during the year. Theydrew sppctal aimn- 
tion to the report of Mr. Symons on the new stations which npvo 
been inspected and broi^ht into relation wiih the Society* llip 
financial position, notwithstanding the large outlays duriUg thp 
year, was very good. The report also contained the very in-- 
teresting discussion by the Rev. T. A. Preston, of the obsetva^ 
tions on natural periomcal phenomena. — The following gentlemms 
were elected Ofi&cers and Council for the ensuing year : — Presi-. 
dent, Henry Storks Eaton, M.A. Vice-Presidents i James Park 
Harrison, M. A., John Knox Laughton, F.R. A.S., Rotiert James 
Mann, F.R.A.S , Charles Vincent Walkci, F.R.S. Treasurer, 
Henry Ferigal, F.R.A.S. Trustees: Sir Antonio Brady, F.G.S*, 
Stephen William Silver, F.K.G.S. Secretaries i George James 
Symon.s, John W. Tripe, M.D. Foreign Secretary. Robert H. 
Scott, F,R.S. Council ; Percy Bicknell, Arthur Brewin, P'.R. A.S., 
Charles Brooke, I*'. R.S., Pkiward Ernest Dymond, John Evans, 
PM<.S., Rogers Field, Assoc. liist C.E., Charles Greaves* 
M. Inst C.E,, William Carpenter Nash, Rev. 7 ’homas Arthur 
Preston, M. A., William Sowerby, F.L,S., Capt. Henry Toynbee, 
P'.R,A,S,, George Mathews Whipple, F.R.A,S. 


Pajris 

Academy of Sciences, January 8. — Mi Peligot in the chair. 
— The following papers were read i — Exploration of the Gulf ^ 
the two Syries, between Sfax and Bengiiozi, by M. Mpuchca. 
I'his was in the early part of last year. The author sketiM 
the character of the coast, and refers to difilculties he had 
the natives, who are very hostile to Frenchmen, but receive 
Pmglishmeu with ovation, for defending thp Sultan. T^hey hisidi 
some curious very old arms. The great recent development 
of the Alfa trade on the Algerian coast is notable, arid tW 
fact that while 73 per cent, comes to England and |8 per cent, 
to Spain, only 4 per cent, comes to France. M* Mouchez re- 
grets this small consomptiofi by his country.— Theorems relating 
to seri^ of triangles of the same perimeter satisfying fpnr olher 
conddtioBs, by M. Chasles.— Does ozone combine with free 
nitrogen in presence of alkalies to fetm nitrous compounds and 
nitrates ? by M. Berthelot. He verihes $cb<>nbein's observationa 
on the formation of nitrous compounds during slow oxidation of 
phosphorus in contact with air, but he had not observed oxida* 
tion of free nitrogen by ozone in ;.>re$eoce of alkalies. He 
noints out some sources of error in Schbnbcin's experiments.-^ 
ISTote on the alteration of urine, d prapos of r^nt communicattons 
of Dr. Bastian, by MM. Pasteur and Joubert Dr. Bastian had 
said that M. Pasteur in repeatii^ his experiment had exceeded 
the point of saturation of the urine (with> solid potash). MM* 
Pasteur and Joubert have re-examined the point;, in careful expe- 
riment, and produced exact neutralisation ; though they consider 
this not indispensable for fertilisation. Dr. Bastian would have 
got quite different results from what he described, had he used 
KO, HO, “which alone can property be called A— Observa- 
tions on tbe interior struebtre ci one of the masses of native iron 
of Ovifek, by M. Daubrde. In its section it presented (he 
ametof a l^p of iron from a refining hearth, the scoria: of 
which had been very ineompletDly exp^d by compression with 
the hammer or roiling mill* -^Note on the foil of a raeteoritu 
wbfeh took place on August 16, 1875, Feid Chaji5,Jn ^ 
efeefe of La Calie, ^provinqu of Constantiiie, by M* Daub^ :. It 
fi^tidinUtmiddnF^ U.;smlse''wfMS' .heard' like a tbimdei:pmt'’|W " ■ 
:.thelm.wUs,a'trMtt.im:''toad^ .with^ brilliant 

iidiMlf of it Mam, whirih weliS^ed 38ogmmm«s, rebrii^ 
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tp«bcm|3oiiu!i3piaitiMraL]g^^ Itiictf tbemoit 

' «r s{iiiiM()a^e!mjk<4% *(« TIMim wis'^^wtea' 

;«ieiia>erindie»Kiion^:fi/^y/|in^]^ Broi^- 

iXHk ^ IML Hatoti clo la (j>oiibUi}i&r&« 

entitled ** KesewdSes of a Heavy Body 

with iregard to BAias^fe of the polar 

;%’ 'M^'<'Benoit;<^K)tp^voents on the eoag:u* 
of By hC Sd^dL This Is esscntialty a piocesa 

^Itthkidbnminoid su^ are Changed by 
fte ta .a spacihc fernient and in presence of a small 

tlittantily oCi»emd^^^ into Insolnble bodies, 

Tim ferment doc^ not pte^ist; it is fon^ when the liquids 
W br<mght; htto abnonna;! conditions^ TJie places of its forma- 
%«i w the white corpuscles of the blood» the lymph, chyle, and 
•pj^ and the cells of certain tissues, which undergo decomposi- 
ti^y the liquid then receiTtng frw them a new quantity of 
P^trmplastic substance. Mean while all the fibrinogen substance 
; disapp^ as such, while the fibrinoplastic substance in excess, 
with the ferment becomes a constituent part of the serum. 
A tcmpemture of rero retards considerably the formation of the 
ierment; concentrated neutml salts of ai wine metals Wder it 
almost mstirely. They also paralyse the action of the ferment in 
the KquidS.— On the spontaneous disappearan^ of a disease 
which for seven yearn attacked the vines in the island of Cyprus, 
by M* BttbrcUit It seems to have been bidium ; its disappear- 
ance is attributed to Ihe growing of abundance of sumach 
among the idnes,~«On the constnicBon of open manometers, for 
measuring high pressures, by M. Caiiietct In his apparatus a 
floeta^ tube {70m, long 2mm inner diameter) is soldered into 
a reseryoir of merctay at the foot of a 1^1 side. At the free end 
above is adapted a wide glass tube. When the mercury is com- 
pressed in the reservoir it rises to the glass tube, 'Ihis up^r 
part is movable by reason of the flexibilitv of the metallic lube, 
and may be shifted between stakes fixed on the slope. The 
pressure developed is measured by the difference of level* of the 
mercury in the glass tube and the reservom^E fleets of heat on 
voltaic drcttiU completed by an electrolyte, by M, ilellesen. In 
one arrangement two test lubes are connected by a tube near the 
and fitmd with saturated solutiofi of sulphate of copper ; a 
copper plate is inaerted in the upper part in one, another in the 
lower part in the other 5 and the formw is heated with a spirit 
lamp. A considerable current is had. — Action of sulphate of 
lime on alkaline sulphates, ly M, Hitte, — On the camphor of 
patdiouH, by M. de Montgolfier. ^Note on the life and survival 
ofspermatoaoida within the mammahan by M, Campana. 

January 15.-— M. Fizeau in the chair. — ^^The following papets 
were read i — Exploration of the Great Syrtes, by M. Moucw. 
lie describes this coast as in great part an utter desert of sand, 
without tiee or dwelling ; and the l>each strewed with wreck of 
vessels whose surviving crews vrere probably massacred. Careful 
survey was made of some 250 leagues of coast line, also observa- 
tion of the tide (total amplitude at Syrygies almt i "5m. ), the 
attimge atmospheric refractions preceding aiad following the 
shpcco, the decimation of the needle, and natural history,-- 
the quesbon of the nature and the contagion of the 
called typhmd fever, by M. Bouillaud, M. Pasteur referred 
to his reacairehes in which he had proved the disease of silk- 
mrxna to he both conh^ous and infectious in the highest degree 
. and not at ulf epidemic, in the ordinaiy sense. The same would 
prdlmWy hold goc4 for typhoid fever. M. Chevreul also made 
soam iMarhs *-^ study of the hew star observed by 

S^Sdt, by r^Secchi. His Wrvattons cM% confirm 
those by M. CoWm^n the applicgtian of pbotogpphy to ob-^ 
servatiem of the transit of Venus, by 'M, Angot. This of 
^re measurement of direct paraUiactid CfiTect j which be 
anrod (1) by the angle of position ^ and (2} by the <Usta«cfe of ^ 
centres of the two stars. In the former it is mmcult In pract^ 
to with sufficient exactness a fixed direction as origin for the 
«m^s of position. The Ameifican expeditions have come nearest 
imwittg the problem, and their results wUl aid to a judgment on 
the method, in the second method, the determination of the 
: vahie of the images is a xhtfic^ty ; M; Angot idrowa how 

' mm. A third method, bas^ on the fact, that for 

with straight bordem and dImen- 
idtms far hbqye the zone of thfiractlon, the increase of the image 
of A bisect is equal to the dimhmh6]i of ihat of a 

dark seems wt ^first irrepoaefi* 

nbk, leads to much ertpr, becatfite (1 ) put diameter 

'.of ' ‘V^ew''i8'|i^'''fiW' ''w 'laqg:ey^tK refmwe'^ the 'extent. 

ol hmhieb ' Ihtfhisit^ pf 
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eoapttem of fibrine^ hf MU 

which do not contalii 




y and contma ferment and whfch m gammtoiu 6f 

^ 5 sero!ilik&y 

substance: fibrinogen, —Second note relative to the effects pro; 
duji^ Phyllox on the roots of vaHcm* Afiieidcan and 
Jndigehpttit ifocks, by M. Foey.—Effecta of dilute sulpbocat- 
boiiateS, on vines, by M. Maistre.— On (hesimulmneowi Mermi* 
nation of anhual constants of aberration and of parallax, ! by M. 
Tv^ied, Observations of declination will give at once and wlfh 
the iMune weight, the special constants of aberration and parallipc 
for each of the stars, and these determinations, made at two 
statiqns suitably chosen will enable us to appreciate the infiuence 
of the absolute movement of translation ot the solar system oh 
the phenomenon of aberration,— On the relations which neCes- 
sartty exist between the periods of the quodratrlx of the most 
general algebraic curve of degree and, d of a parti- 

cular curve in its degree, by M. Marie.— The phenomena of the 
radiometer expialmm by means of pyro-electricity, by H. de 
Fonvielle. Pyro-electiic phenomena occur not only at the sur- 
face of certain crystals when subjected to a variation of tempera- 
ture, but qny non-conducting body submitted to the action of 
luminous rays is heated, then electrified more or less according 
to its nature and the intensity of the action. M. FonvicUe thinlo* 
all the phenomena hitherto observed in the radiometer may be , 
thus explained.— Note on a new derivative of albuminoid matter, j 
by M, ridiiitzenberger— On the optical properties of Mannite, ' 
by MM. Milntz and Aubin.— Action of chlorpchromic acid onj 
organic matters, by M. Etard.— Chemical studies on mistletoe 
{yisrvm Linn,), by MM. Grandeau and Bouton ; I. The 

composition 0/ the stem differs essentially from that of the 
species of trees on which it grows. 2. The composition varies with ■ 
the species. 3. Mi.stletoe contains much more potash and phos- 
phoric acid than its supporting trees, and much less lime. 4. It 
seems to live on the tree like a plant on the soil ; it takes from 
the yellow parts gorged with nutritive juices, the iricombustihle 
matters ncccj-sary for its orgauis»tiott.--'On testing of wine* for 
iiiphsine and other similar colouring matters, by M, B^champ.— • 
On the passage of plasma throvigh living unperforated mem- 
branes, ,by M. Cormi, It passes in a manner contrary apparently 
to the laws of etidosmose, — On the -vintcr of 1^577, by M. Reuem. 
— M. Archereau presented prepared carbons for the electric 
light, said to increase the stability and illuminating power. 
They consist of carbon agglomerated and compressed, mixed 
with magnesia. 
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M e, DARWIN^S important contributions to biologi- 
cal bbseivation and Jbeoiy have during the last 
6e^t?}on years attracted so much public attention, that 


" ' ,;.'Scft»e'tho' imblication of the ** had' ;'v;§ 

'madt' autbor*^ name so widely lamous dA U '& k/t *]^e- 
swt, the wbrlcs which we have named alwyey ViJ* 
several memoirs communicated by their authbt ^d ^ 
jyansactions And youtHal of the Geological Socletyji hOd i 
become universal favourites with the students of varioui 
branches of natural science ; and this, no less oh account 
of the rich store of novel observations which they edh- ’ 
tained, than for the originality and suggestiveness thdir ^ 
deductions from those observations. And since the ap- ; 
pearanceof their author's magnum opus^ we confess dmt 
these earlier writings have for ourselves acquired a strange 


there in some danger--one from which, however, all geolo- 
gists will claim exemption — of his valuable labours in 
almost every department of geological research being to 
some extent lost sight of. Long, however, before the publi- 
catijoh of the • * Origin of Species,” its author had achieved I 
a forembst place in the ranks of the cultivators of geolo- 
gical science ,♦ nor must it be forgotten that the great 
work Itself is as much a contribution to geology as to 
biology. Students of Mr. Darwin's earlier geological 
writings must all have been impressed by the powers of 
minvite observation, the acumen in testing, and the skill 
in grouping data, and the boldness and originality in 
generalisation ’which distinguish their author; for these 
characteristics are no less conspicuously displayed in the 
theory of Coral Reefs than in that of Natural Selection. 

In December, 1831, Mr. Darwin sailed from England 
in H.M, surveying vessel the Beagle^ having accepted an 
invitation from the late Capt FitzRoy to act as volunteer 
naturalist to the expedition then being despatched to com- 
plete the surveyor the coast of South America, After an 
absence of nearly five years— during which many of the 
islands in the Atlantic were examined, large pox-tions 
of both the east and west coasts of South America 
fully explored, several inland traverses of that continent 
made, the Falkland and Galapagos Islands carefully 
studied, and more rapid visits paid to Tahiti, New Zea- 
land, Australia, Tasmania, the Cape of Good Hope, and 
a number of the coral islands in the Indian Ocean— the 
expedition returned to this country in August, 1836, Not 
a few important scientific discoveries will be associated 
with the names of the vessels of the United States Ex- 
ploring Expedition, with the Novara^ the Challenger^ 
many another surveying ship that might be mentioned \ but I 
it will be long indeed^ we suspect, ere any vessel attains 
suqb a proud position in the annals of science as was 
won by the little ten-gun brig which bore our naturalist 
in his now famous Voyage'Round the World,” Wherever 
in future the sciences of biology and geology shall be 
cultivated, there will the name pf the BmgU become a 
' 'hdus^old word. 

The ten yirars whi^ foHowed hJs return to England 
would appear to have been mainly devoted by Mr, Darwin 
, to the j^ublloatian and important results 

Chained during the voyage, ftcsild*^ editing the trcadscs 
of E^piE Owen, Mr. Waterhouaiei hir. Gould, the Rev. L. 
and Mr. Bell dn the difflhieni groups of vertebrate 
;Were biought home, he wrote 
addressed to general'' 
'Bound the World 

W' „ Chaiac,ter^the . 


fascination. Again and again have we perused th^ 
only to detect valuable observations and striking sugges- 
tions before missed, and to encounter fresh traces of the 
germs of ideas, that, after twenty-eight years of earnest 
thought and study, were developed into the theory of 
descent with modification, which is now ^xerclsin|f io 
important an influence on the progress of the natural 
sciences. At the commencement of the present notice 
we ventured to claim for geology at least a moiety of the 
advantages which have flowed from the publication of 
the Origin of Species ; ” and, on the other hand, we feel 
that we are putting forward no undue demands on behalf 
of the same science, in declaring that the theory of 
Natural Selection must be regarded in at least as great a 
degree the prize of geological observation as the re^vard 
of biological research. 

Such being the case, these ‘^Geological Observations” 
are well worthy to take their place in the long series of the 
author's contributions to the doctrine of descent, side by 
sfde wdth those more tvidely known works on different 
departments of zoology and botany which have been pub- 
lished subsequently to the “Origin of Species.” Two 
years ago the first part of the ‘‘ Geology of the Voyage of , 
the a work which has long been out of print# 

and has become extremely scarco— was republished ; arid 
naturalists and geologists were alike gratified by the ap- 
pearance of this revised and enlarged edition of the wietl- 
known memoir on Coral Reefs, The work now before us 
is a rc-issue of the remaining portions of the “ Geology of 
the Voyage of the Beag/e/^ and will be equally welcome to 
a large section of the scientific public. 

The districts described in the present work, as Mr. 
Darwin justly observes in his preface to the hew edition, 

“ have been so rarely visited by men of science ” that very 
little “ could be corrected or added from observations sub- 
sequently made.” And on the other hand attempts to 
modernize the terminology could scaftrely fail to detract 
from the minute accuracy of observations, which were 
clearly cither recorded upon the actual spot where they 
were made, or at all events while the memory of them was 
still fresh and vivid in the mind of the author. We tliink, 
therefore, that a wise discretion has been exercised in 
allowing the descriptions and discussions of phenomena 
to remain in precisely the same form as when they wefe ■ 
originally drawn up ; though we must confess to a feeling 
of disappointment at the absence of notes from the 
author's pen, indicatiiig how far in his own riew some of , , ^ 
these original cpnOlusions have been strengthen^ oy ^ ; 

'■modiSedby'his later studies and 

mnselves, to recall a 


tsxxnt '^is-; 

< !C0vflxies or<^ ieipi^ iiit»re«t 

Every e3ppl&ta*,;v^<i, the puMkatiofe of the Ob^ , 

' 'ser^v^ktioms '00' 'Iw© called upon to 

l*iV^iigatte;.4lt|^ volcanoft, has been ; 

■ ‘^i(ta#^iiW'-%'the ’.sibre of facts md sugges-' 

ti^i oontaincfd in that work* We very much doubt, how- 

; of the interesting questions discussed 

^ we more especially refer to those relating to 

the nattne and origin of the banded structure in lavas^ 
iprlth the %ht which these are calculated to throw on the 
problem of the cause of foliation in rocks^havc 
rccdved that amount of attention from geologists, of which 
they are certainly deserving. 

The proofs of longf continued elevation of the shores 
of South Atiiericai for thousands of miles, and to the height 
of many hundreds of feet, yet unattended with marked 
dislaitimnces Of gradual disappearance of 

every trace of oiganism in rocks which once abounded 
Whh them, the survival of a most remarkable fauna of 
g|i^^€c vertebrat^^ post-tertiary times, and its seem- 
iti^y sudden extinction at a very recent period— -these are 
OQlhe among the many interesting facts described in the 
! aecoiid part of the work which are of especial value to 
geologists seeking to interpret the records of the past, 
Mr. Darwin^s observation of an admixture of Jurassic 
j^d CretacbOhs types bf life in the same deposits in South 
Ameiica hftve acquired fresh significance now that the 
, United States geologists have shown that ammonites 
range itp into the tertiary strata, and that Dr. Waagen has 
described ammonites, gonlatites, and ceratites, occurring 
in India, in the same bed with several carboniferous spe- 
cies of btachiopods. Now, too, that so much has been 
done by Dana, Le Conte, and others, in determining 
the mode of origin of the Rocky Moantains, and the 
part played by the volcanic outbursts which occurred 
simultaneously with the moumain-forming rnbverftents, 
Mr. Darwtn^s clear descriptions of the sections noticed ^ 
'l^y hiih in his traversed of the chain of the Andes will be j 
, to with fresh interest by geologists : and the 

cc^parison of phenomena displayed in distant parts of 
f thb great chain is highly suggestive. But space 
rpjfer to even a tithe of the points of interest 
have noted m our repenisal of this valuable 

■ 'Vir of kt 'i ' ' .1 ■ .1' ' ' 

A itrfldttf char^ all Mr. Darwin's writings, 

and one which is wpry eminently disj^yed in the work 
brfoie us, is his scientific candour. Dike Ws teacher and 
; the late Sit Charles Dyell, he never forgets In his 

, , to look at ajl sides of the questions before hipti, 

' and to giy<» the fuMcst expression and weight, alike to the 
W ‘^KIRchlttes which he hintself detects, and to arguments, 
opponents' may'liaye advanced. With' superfiOidl ' 
|iftcnUai% in the writings of ty0 apd Da^ 

■’ .ftpp^taiently- .Very mjnstly\'dctiacted .r'frOm ^thedr 
''ri fe# ‘'Wft' atO' sometimes .amused by finding 'Critics 


of -gesilogy >: 

. of 'ps<«ido«!fcl(iS(^': '‘.'■ 

'la science is ^ . 

thah-at 'pf#ent<. 

isolated and inip«ftac^;aj>id* 3 »ii?w 4 :lit^i ' 
in ln^dednQde.QT lamentable ignovan^e cf a dibnsan^ 
nnm^lwble and clearly estabUisbed ptindj^es* lawseed : ' 
toMiUt^ iibe most elaboiate hypb^eses. !We mati^ 
therdin^ lielp regarding the rejwwicatinn bf Jdr. 
win’s " Geological ObwrvationS " as a jno® importune 
event The able geologist, De la Beche, many yea» ^0 . 
wrote, a charming little hook entitled “ How to Oha^e 
in Geology.” ‘To those anaons to leaxn this most 
ant art at the present time, we wonld recommend as a 
modd— since example is better than precept-trthe work 
BOW before us. The careful study of the clear ahdnSjnbte 
descriptions of geological phenomena, and the Mowing 
step by step of the fair and cautious discuStion of facts 
and arguments contained in riiis book caft scarcely felil 
indeed to teach the reader something which is even more 
valuable than “bow to observe," naincly, how to 
in geology. John W. JUDb 

TWO “CffALZENGER" BOOKS 
Leg Letters from the » Ckalleuger.’’ By Lord George 
Campbell. (London : Macmillan and Co., 1876.) 

The Crutse of Her Majesty's Ship “ Challenger? By 
W. J. J. Spry, R.N. With Map and illustrations. 
(London ; fiampson Low and Co., ^876.) 

I T was to be expected that with so carefully-selected 
and intelligent a staff, both naval and civilian, on 
board, the cruise of the Chalteuger would be produ^yO 
of something more than the ofSoial literature. It will 
have been seen from the “ Preamble" Which we recently 
published {emtea, p. 254) that it must necessarily uke a 
long time to arrange the abundant scientific results that 
have been obtained, and the complete offidid accounts 
may not be in the hands of the public for yea^. The 
Report on the Austrian Novara Expedition has taken 
1 seventeen years’ serious labour to complete ; but we hope 
to be in possession of the Challenger Reports in a much 
less space eA time. Meantime many readers will be glad 
to have in a handy form a general account of the work 
which the mtpedition has don^ and some details concafh- 
ing the incidents of riie long cruise and the many place^ 
whidt the ship visited. From either of the books hwford 
. us sudi infemation may be obtained. 

There is a wide difference, however, between the char^ 
tm <ff the two works. Lord Campbell’s » by no means in 
atCrUctivebeoicatfirstsight. ItHabig,^Wto,hcafy.l(9bb^S 
vobunft with a large page well filled with lype, onwnrioos 

whhnbthsingle picture. Oho is ai« to 

compel tit«ad it, but aftmptmwbtiiaSWrmt^^ 

the garment 'if the ;ef ' 
.■mwiflheife^/'^d .finds .the tb be th' 

pagw hS;,''.,'**** 
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’tlie ttider il^’^4i'’C^st^?^t^**M•^^''■''^ exihmmUott, t»ota,| 
CampWi at instruction, never- 

tMess ^ ^ irresistibly amus- 

way be conveys a vast amount of information 
co^criito all tfee p!ac^ visimd by tie and 

tiHs not a little of the results of the soundings and 
dredgiega «attie4 out by the sciendhcs,” as he calls the 
staC But apart from the genuine entertainment 
to ie hAd feprh the work, its great value will be the obser-- 
vutiins rhade by the author on the various peoples among 
ysihorn he sojourned for a longer or shorter period* Even 
welWnformed ethttolog^^^ should think, will be able 

to obtain not a little important information from the work 
bn the present condition, for example, of the inhabitants 
of many of the Pacific islands, such as those of the 
Friendly, Fiji, and Sandwich Islands, New Guinea, Ad- 
miralty Islands, &c A very large space is devoted to 
Japan, and many shrewd remarks made on the present 
condition and future prospects of the Japanese. There 
are many interesting notes besides, on the physical 
aspect and natural history of most of the places visited, 
and in almost all cases it will be found that some new 
feature has been brought out. Even of such well-worn 
subjects as TenerifFe, the Azores, Cape de Verde Islands, 
Australia, New Zealand, Tahiti, tire South American 
littoral, Lord Campbell manages to say something un- 
expectedly original. In a concluding chapter he gives 
an instructive summary of the Chalhngef^s work and 
how she did it. We can only, in our space, speak in 
the mbst general way of the nature of the contents 
of this work. A more entertaining, a more genuinely 
bracing book, it would be difficult to find, and the reader 
who goes carefully to the end of it will have added con- 
ridea-ably to his knowledge of the earth's surface. It is a 
■ great pity that a work so full of varied information should 
have been published widiout either an analytical table of 
contents or an index. A map would also have been a 
great help to the reader. 

Mr. Spry professes simply to give a plain, straightfor- 
ward narrative of the cruise, of some of the chief results 
: obtained by sounding and dredging, with notes on the 
pkces and people Visited, partly the result of his own 
observation and partly of reading. The book is nicely 
got-up, well printed, and contains a large number of in- 
teresting and w^ill-execatcd illustrations, not only of 
p^ple and places, but Of the implebients used in carry* 
ibg odt the work of ihe He gives a very 

ckar account of the vadems apparatus used, their con- 
atrbiction and uses, which we commend to the perusal of 
; ^ reader who wants to toow how such 

' w^lfe as that bf the €haiim^ig:f is performed. Mr. Spry 
i curipus story of the Wotbers StoUenhoff* who 

alone on Inaccessible Island, at con- 
words of. .the elder brother. The 
;;':f <^]|cont^naa really, krg^ 'amonht'bf valuable inforipa- 
pp tyro nten, observe.plike, we commend those , 

' ''!;Wib;;^ire'l0;havi’'C^ information about the enttise ,, 
^ " r^ io dmd bbth WhUe Mr. Spry 

- * obtajhw: 


;niid , ’.certify ind^ruttive. AJtog^l^, 

' snacks ^ aUgur well' for the g.|eat ■ ' k' " 

be’ing prepared , ter us. . 


: OUH BOOK SHktF " ' 

The Yettf’^Booh of Facts in Science afid Arts for 1B76* 
Edited by James Mason. (London : Ward, Lock, and ^ 
Tyler, 1877.) Vr 

The ** Year-Book of Facts so long associated with the 
name of the late indefatigable Mr. Timbs seems to have 
taken a new lease of life under the present editor, who 
begins his duties with the volume before us. Some usa™ 
changes have been made; thus, there is a marked^ 
provement in the arrangement and character of the 
contents, and the period covered by this year-book now 
extends from the autumn of one year to the untumn of 
the following, and not January to December Us ^hereto- 
fore. The longer time thus given for preparation /has 
been well used by Mr. Mason, who certainly has produced 
a volume far in advance of any of its predecessors. It is 
hardly necessary for us to say much about this well- 
known year-book, which does not pretend to be more 
than a popular digest of scientific scraps; and in no 
sense supplies the need, to which we have alluded in 
previous notices, of a carefully-prepared record of scien- 
tific progress— the nearest approach to which iii the 
English language is the American ** Annual Record of 
Science and Industry,” edited by Mr. Baird. The present 
editor of the book before us has done his work, so far 
as it goesi in a comprehensive and careful manner. One 
or two serious omissions we notice, notably the important 
discovery made by Dr. Ker, and announced at the last 
meeting of the British Association, of the rotation of the 
plane of polarisation by rcfiectioa from a polished 
magnetic pole, certainly one of the most novel ;phyric:al 
facts of the past year. 



LETTERS TO THE EDITOR 

\TheEM&r dm not hold hmselfnsp<msiMe for tfimmsexpmsed 
hy his correspondents. HeUher cm he undertake to rettirUf 
or to correspond ndth the writers of rejected 
No notice is taken of anonymous communications^ 

Just Intonation 

VoUK. esteemed correspondent, Col. A, K. Clarke, declines 
to admit any error Or oversight in hU communication toNATtraa 
under the signature of “A. R. C.,” on December 21, 1876, I 
regret to be of a different opinion. The first error whmh I 
pointed out ought to be palpable enough to a mathematician 
who is acquainted with the ratios of a scale, and therefore I 
treated it as an oversight. Col, Clarke gives 27 to 16, 
of 5 to 3, as the ratio for A In oar irMrescnt diatonic scale. , By 
his enlargement Of the Interval he would «nknowiwg|v convert 
the well-known consonance of a major Third between F and A 
into a Pythagorean ditone. Evidently <lie Colonel is not aatoO 
that F and A are notes interposed in the scale of C, that bar-, 
monicalfy they belong to F, and require F as a c^^naat bm 
All this has been explain^ in a pamphlet in print * watwd 
therefore suggest to Col. Clarke an mvestment ofrixpenw in the 
purcliase of a Review of Helmholtz's New Murical Theories, 
published by Novello, Ewer, and Ca, N04 I, Beniars Street. 
To prove ail the unadmitted charges would be too long for 
Nature, and Col. Clarke will find most of them touched upon, 
in tliat pamphlet as, well a$ other cunent errotA In die 
tit»e itls MtaiWt toteE ihotCrf. 

*oita ti»e temonie «»k of A and not that a F 
w<»M bfcre Iweft rigM), o» fioot^ wotk of any modem 

“"'“"’^ecanse F>a A am harmoolcany 
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wAte «nwiot to w a 

3 ;ibe .first 
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a ^ ‘ !:v.' 






CWa cxi$t chilly i 4 wn^ kind/* 

IP^ of 4 to 3 to the sctile 

of iG^ tibe interval they ieaEy Jbltotn C idown to G (opt 
i^yb F down tpC, M they hav^ .wil^osed), and when 5 to $, 
!th^ have the m Sixth h?Qm !15 down to G, and not the one 
<'.' fjm:'Adpwato C/ 

Hn«ie is n mnch sitop^e onience thiipi most men suppose. 
All that a mathealrattoihn ieqnifes is a set of harmonic scales, 

; whh powers of 2 and ,3i Ijefoi'c him. The scales include all 
mtips, >nd aU with their proportions of accompany* 

v ing dissonances* They are scales of aliquot |mrts, and those 
, parts are the corresponding multiples of vibrations, 

' Time;.8|)|aat upon calmdatiug tempejament is but thrown away, 

be adopted in practice, 
^r^csl lausidans will continue to tune by Hstc^ning to the 
’ done, and perhaps all other musicians 

1>Wre Ihcto: recommendation to eschew temperament 

■ 11^ be even worthy of consideration in another point of view, 
r Mathematicians have not given suflSictent attention to the 
mn^Cal side of the question. Have we not, of late years, 
heard much of proposals to divide the octave into twelve 
, equal semitones Are we to imagine that this is a mathe* 
matiaWs idea of temperament**? If music were 

but geomet):y, it would be m admirable arrangement : twelve 
equal semitones, like twelve equal inches in a foot. But, mi- 
foruunately, a musical sc^le is the very reverse of a geometrical 
one, and there are no two intervals alike in it As it rises, the 
dimensioiis become less at eyery ste|), in ratio and in length, 
For instance, Etc ratio of C to C sharp is t 6 to ly, that of G to 
, G sharp (Q being the halfrw^y in point of vibrations) is 24 to 25, 
and from B to octave C is 30 to 32, but only liccause wc omit 
B shsup, otherwise it would lie 31 to 32. Fancy two such ex- 
tremes V tempered ** to the muldle note ! Only one of the 
twelve would ht into a musical scale, and there would be eleven 
disebrdant semitones out of the twelve. The dbeoxd would not 
l>e opndued to one key only, but would be the same in every kev. 
Tito so-calkd ** diatonic semitones” are really tones. E is the 
seventh to F, which requites F as a bass, and B is the seventh 
\ t0 'C to the scale of C, Are Eiese to be changed into chromatic 

The diminished attracikm of xaasic^ some persons even dis- 
llkhfg it, is mainly, if not wholly due to tempered tones, The 
tot point to be considered by mathematicians w'ho temp>er scales 
is the mcantog of the two vrords, “consonance ” and ** dis- 
sonance.** The charm of music depends upon “coincident,** 
and “ non-coincident ” vibration. 

In justice tp A. E. Clarke, let me add that I find only 
the first error fo be his own, and am still disposed to attribute it 
to oversight in le/erHng to a wrong scale. All the otlicrs are after 
precedent, and every semree might be pointed out, although he 
is disposed chivalrously enough to defend those tipon whom he 
, relied. My excuse ff>r writing at all is that Natuke is a purely 
4eie»s>tific jourmd, and tliat 1 share with others an earnest wish to 
Uphold It as a fab rcprgisentative of English thought. Articles 
anck mt tows of Cpt Clarke and my own wotdd Vks distasteful to 
:*sBiy \W actoPtific readers. As to the “comma of Bythagoras,** 
If to.hot wtoth diac^ In spite of his chivalrj^, Col. Clarke 

jtoowa «s well as I do, that such an array of figures, represent- 
is 5^ iSS, cannot arise in less than nineteen 
;dctivt^'' ■ WM. CtlAPPEbL 

$tradtord Lodges Oatknr^ 

Thf Hebulh of Oiion 

; Ik i^ATnui?, vol xv. 1^. 201, in an aecotiht of the American 
iCtoniBrid^ it i» aUted that thenebulh of Orlpn had 

the slightest trace of tesolvabdUty under Lord Ebss^s 
V ?rcilfector. 

authority to this statement is, I suppose, NicWl’b 
on the System of the World,** wher^ p, 52, it is 

the 3-feet did not contaiti the vestige of a 

there refmtedtothe «pecmlitfmiaiiat>iiaYe'bfien 
,.,to bad'^rdib ;'fef the re»<>la-tio*i' of parts „of the nebuSa'is' quite 
f i^n W tie tostrament to its normal ecmditjion. In 
ptom of sinaf, teto to Lotd Oxmantowii*s Baper on the 
' S^ebhIa,of* t^«, and, to an 'extraa from;my 

''mn . pdbruary,' 1B4S With the , 

; Meei' upMiieBtEebay ^ 

; .a# ■* '#4 irteh 'the totter 


'Odd'toat Nichol also'vtate^; 'ito. had'yeudfed''' 

fmto '.Ldfd>,Itobe, March 

aboat’The' is a mass, of ' stars, 'pn"'tihe';sTx /feet) "f 'the rest , 

of the neltoto also abounding with iuar% ) and astolbiti^ 
charjtotoWca molvabUity strongly ■ .. 

'‘Olswvato^ ' ' 

Basking ‘Shark 

My notice of Frot Steenstrup’s paper was written to the 
autumn of t8y5, to accompany an electrotype pf the woodcut in 
that ptmer of the baken-hke fringes of the basktog shark, sent 
to me for Natuee from Copenhagen. 

At the time I was quite jgtvorant that my friei^d and former 
master, I)r. Allman, had written on the subject, nor cauldthe 
keenest bibliographer have lamwn much of the contents of his 
memoir, as the only reference to it in the Fourth Annual HepoH 
of die Dtiblto Natural History Society for 1841-42, is “Two 
[papers] have been read on icthyulagy; that on the basking 
shark by Mr. Allman, cUatod. him to notice 

the value of the fi&herics of our soutliern coasts, abounding to 
large fishes and Cetacea, whose capture %vould prove highly pro** 
fitable to our fishermen from the quantity of oil they would 
yield.’* In June, 1876, on the arrival of the specimen in Dublin 
from Bofift, I had a woodcut made of a branchial arch with the 
fringe attached, and added a brief account of the sfjecimen now 
in the Dublin Museum. About that time Dr. Allnran told me 
that notes of his })aper had been published in the Saunders's 
A\ys Letter^ but that he had forgotten the date. Guided by the 
notice to the Dublin Natural History 8c»cicty*s Koport, I 
searched the files of that paper tor the years 1841 and 1842 with- 
out success, but 1 fully purposed to mention what Dr. Aliman 
had told me, from memory, of hia researches, when I should get 
a proof of my manuscript. Unfortunately, from press of matter, my 
notes were not publuhed imtil many weeks after they were sent, 
and the proof readied me during long vacation, when I coih- 
pletfily forgot to do as I had intended. 1 regret this cxceelingly, 
and hope Dr. Allman wdil accept my apology. I cannot, how- 
ever regret, that it has induced Dr. Allman to publish an atotmet 
of his paper (Natubk, vol xiv. p. 3OS), and perhaps he may 
still further furnish us with the date of its original publication. 

In answer to the note of Prof. Eurico Giglioli, which has 
called my attention again to this subject, I have simply to state 
that finding no notice in the Zoological Hl^ords for 1873 or to 
1874 (lilts latter published May, 1S76) of any papers oh Selache, 

I concluded, a$ it now appears wrongly, that nothing had been 
written during the.se years on the subject. This was my inistotune, 
perhaps my fault ; but regarding Italy as the mother country of all 
the sciences, being well aware of the adVaucesf ahe has made la 
biological researches during the last twenty years, and having gone 
each year, while one of the zoological recorders, to Florence to 
work out the Italian literature of the preceding year, I cannot 
accuse myself of any intentional neglect of the labours of Italian 
biologists. It is to be hoped that Brof, Gigitoi wiU tooto us 
with an abstract of Prof. Bave.si*» memoir, especially of the 
reasons that induce Brof, Bavesi to assert that bur Bonn shark 
is S, rmtrata and not A, maxima^ for to mo it appears that our 
seas may possess both these spemes. 

It may also be mentioned that no risference to Brof. Bavc^*s 
memoir will be found in the account of the Belerto appended , 
to Prof. LUtken’s “Fishes of Greenland,** prepared for the use 
of the British North Bolar Expedition, 1875. 

E. Beecivai. Wfuartt 


Seme of HeaHrtg ifr ineecte and Birds. “ TdweHog^:* bf 
Birds 

gtod to imm from Mr. M^Lachkn that strldutodon ts 
k»wn to becur to several species of Lfpid^era Cor this shoWi 
toat the isense of heartog in these insects is probably bf general 
oeeteeto^ With i%gaird to the sense ofheartoft to birds, I did , 
to# ttotvtouS'lerter that' thfushe^' ^wens guiabd to. ' < 
'by this sense ; todei^ it would be a' vex#' /" 
'Which'' p6sseiiei''so keen a-seuto' v 
sight Itt the^'hhbH .of'’ustog.to ^ Mr. Mctochlatotof** 

gests, U:.mr But tlwt 'thiwhfs 

m beirtu^ to-thefr soarchto-:fto»d'^,:':. 
,espe<Sffy to. f'hfe, 


dlmwites it# listenwig 

r wtiifW^ i |«JbU#^g 4W a fis#; ,w^ds, it again tarn to 
' «#TO 4i#tanca as Wo?®, ag^ti stops to listt^n, and so 

; oil, , Thdie su^esssivo excnraious ^ntha same 

fcidtmjiion i bat evety tiow a»4 tl^b, Awm ^ of listen- 

' in^, tnriisb apparent hears a sonttd proceeding from sotn© 

> Vimt within the wele mdcM it hm last entered j immediately 
’ Siecoiirae ofVt^ i^om the con- 

i tipiiiOtts stiniimt ii»« aU the previous excuroions were 

r made, end, eithet with a single mh or after one or two brief 
paiise#^ to make tiuite snr«i of the Oxact spot, the bird may nearly 
/ always he seen to find it woilttv 

t may iake this opportunity of thanking your various corre- 
' #iiondent# fbr the informatidn whldi they have suppiietl with 
. tegwd to the towering of birds* Some of the letters men- 
tioh dnckf, teals, and widgeons as birds which occasionally 
to!vm. May I ask the writers of these letters whether the action 
in these oases resembled that of /m? towering in the c;x;,e of par- 
triciges end gtpnse ? I ask, this because one of the numerous 
letter# by which my commumcatlcm to Nature has been 
answered in the JFtddi states that birds of this build never tower ; 
and on this supposed fact the writer constructs a theory as to the 
mechanism of towering in general. All the correspondence taken 
tog^her cannot leave any doubt that there are at least kinds 
of tow'crittg : — viz. (l) The common kind which I described, 
and the cause of which is certainly pulmonary hxmorrhage ; and 
(a) a very rare kind which I have never myself witnessed, j 
arid the immediate cause of which ap|>ears to be cerebral injury. 
In the case of the second, or rare kind of tow^eriiig, all the cor- 
respondent# are agreed that the bird is not dead when found, and 
that it may even iTy away again w*hcn disturbed. Never having 
had an opportunity of ubjsnsrving such a case, of course any hypo- 
thesis by which I may try to explain the cause of the rare kiml of 
towering is of no further value than a conjecture ; but I may 
remark that both kinds of towering may possildy be dtie to the 
same cause, if the parts of the brain which are injured when the 
MJcoud kind of tow'cnng ensues, are the |)artB whose injury 
llrowtt-Secjuard found to be attended in the case of mammals, 
with bleedmg of the lungs. At any rale, it would be worth while 
for any sportsman who may have the oppotlunity, to dusect a 
bird which he has seen to exhibit the second kind of towering, 
in order to ascertain whether, in such cases also, some degree of 
pulmonary hiemorrhage niay not have taken place. 

George J , Romanes 

In Mr. G. J. Romanes* interesting remarks (Na'i urk, vol. 
3 CV., ,p. 177) on, the sense of hearing in insects, he says: — 

, , ** In the case i)f moths, however, I believe that sounds are never 
einiited, except of ccwirse the Death s-hcad/* 

As I trust that insects will continue to have a place in his ob- 
servations, may I be allowed to call Mr. Romanes’ attention to 
the ffdlawiiig species of Lcpidopiera which are known to pro- 
duce sounds ~ 

1, Vanma^ several species,-- 'The sound produced— which 
has been compaied to the friction of sand paper — has been 
noticed by several observer, viz., Rev. J. Greene {Pf^oc. £nt S(jc, 
)pf Now Serie#, U., p, xcviii.),* Mr. Hewitson {Lc. iv., 

p. ii), aud Mr. A. K* Swlhton (Enimneiopiti MotUkfy i 
xiiu, p. 169, January, ^877), who describe# the apparatus I 
which the rtotae is produced. On the under surface of the I 
upper wing one of the nervures is roughened like a hle^ and 
iipott this a raised nervure on the upper surface of the under- 
wing plays ; there is also a circular embossed patch of tlm wdng- 
Sttembrane destitute of scales, whieh Mr. Swtuton thinks serves 
to impress the musical trempurs.’* Thv object of this stridu- 
latton, Mty h wintott suggests, may be Classed with those pheno- 
, |nena of and love sp conspicuous in the &c,, 

/ ibut u* the same time it is produced wheh the insects are dis* 
i ^ possibly also Vfhen the smtes coquetting in mid- 

^ot^ver, the dcyelopmeht of the mechanism is greatest 
M to the usual rule. For my own part, I 

: W that the object of the shrmd is rather the mtimi- 

6 f ''than a. love^caH Both Mr. ' 
O'Oeurred when insects that 
sound was renewed'', 
dijsthrbance'.'’^aa .xapeated,, , ; These bntte*‘#hcs hiber- , 
'and the 'Sound may Imj intended 
snake or 'the note of an 
the opeefe# depends 




ippiaftvia, the scAtnd is produced ^^'the Mwes tos coquet;' 
it J»(^ te the butterfly expietsiott o£ a ' 

*. weU-loiowft cose of Aeicren/ia *‘D^(h%.tead 
Mdth **).‘*--The Sound here also is probably for ihtlmidiidotfi, f*td 
not a love-calL I Cannot at x>resettt call to mind any obsetvhtlbhjs 
on any disparity of the sound in the sexes. 

3, Saiilmp several species, and 

4, Che^Qftia pudica* / '• 

The sound emitted by these insects— which is Compared to ^ 

the ticking of a watch— i« described by M. A. Guenee (Ann, 
EhL Er.p 4^ ser., vol. iy. 1864 y translated in Ent Mmtk : 
i. 223) who says that it is produced by two tympaniform 
vesicles siluatr’d in tlic pectoral region, and is much more deve- 
lc>pe<l in the male than in the female. This, M. Gtienee re- 
marks, is rather curious, for, as the females of SHina cm scarcely 
iiy, it W’ould seem that, if the organ of sound is to produce a love 
call, it is the female, apd not the male that should have it most 
strongly developed. M. Guenee consequently exptjesses hhmelf 
unable to give any plausible reason to account for the object Of 
the sound. 

A reason has occurred to me and 1 here give it fOr what it 
may be worth. We know that the females of several Repi-. 
doptera (especially wingless fem!ik.s) have the power of emitting 
a .scent which attracfc.s the males, often from considerable dis- 
tances. When the male of SMm is hunting for the female and 
making probably his drums vibrate loudly, the sound reaching 
the concealed female m xy excite her to give out an increased 
odour, and thereby more surely attract the male. In short the 
drums are organs of excitation. 

5. //y/o^^Z/a pf'(rsinami,'^Tbiii si)tck» Mr. Swlnton {EtitoMi 
Mmiihly vii. 231) lias noticed to emit a twittering sound, 
which he thinks is produced by a structure between the thorax 
and abdomen. 

1 have been fortunate enough to have also had an opportunity 
of heating the sound produced by this species (Scoiihh Naiumlisip 
i. 213). The sound resembles a continuous squeaking and was 
heard on more than one occasion, and was audible at a distance 
of ten feet or upwards. All the specimens that I caught in the 
act: of squeaking wei e males, so that I cannot say udiether the 
other sex squeaks or not. The sound i.s emitted whilst the imect 
flies about tlie bushe#, and the object of it is probably the same 
a,b I have suggested above in the ease of Sfitina* The emission 
of the sound is quite voluntary on the part of the moth, os speci- 
mens taken in the act of .squeaking and made to fly afterward# 
did not then give out any sound. Careful dissection revealed ho 
structure tiiat appeared capable of protliicing the noise excepl: a 
tympaniform plate situated at the base of the hind body. 

6. i/. ^mream . — According to Mr. Hwinton (/;r., vKL 7a) 
this species can make a “ membranous sound which he thinks 
is produo^d by the wing catclung a little horny lyiteral thoracic 
plate. 

There maybe other recorded instances of sound- producing 
Lepidvpiei^ap but 1 cannot at present recall any to mind* It is 
probable moreover lhal more species than are generally supposed 
emit some kind of a tound. It is therefore much to be regretted 
that the many collectors of LepMoptera— whose sole aim seems 
to be the amassing of large collections and whose lack of any- 
thing beyond the mere desire to accumulate specimens, has made 
entomology a bye-woi^ amongst the sciences — would not spend 
some of their misplaced energy in really studying the object# of 
their attention. 

Mr. Romanes’ observation of the sensible appreciation moth# 
have for high-pitched notes suggests a question. Does the shrilj 
squeaking of bats convey an intimation to moths of the H|fproach 
of one of their greatest enemies ? 

It is to be noted moreover that in the majority of cases the 
sounds emitted by moths, and indeed oil Insects, themselves, are 
high pitched. F. BucrAnan Whitjc 

Rerth, Januaiy 12 

R, S.— -Since the above was written I see that my fnehd Mn 
Mclahhlaphas pointed put {Natuiik, voL xv, p» 254) pother 
1‘ecord of a sowrproducing w\hr^Eu^epk 

Xhb pe«aia of Mr. MdLMUaB:* letter ob “ S«aw? of 
in Birds and Insects.*' has recalled to my mempty 
hisiane® of a LepidopterdUs insect which posses### theTgn|Mpy 
asdttmd^v^hen on the 

..dmii^m.Bra#an .hpiterfly ..j; 








^tlohs' thill;" 


ImtH*** t>Ar#hl 
' ' ftethcre meh- 


aimted tp' _ 

>li;;'''|j^;£d;f^^ 'Of ' thb ' in , 
to ,mt'pfo-;' 

o 4 lWwite«l^.p« 3 ^i^ ' ‘ 

u-Wfe'ijaiioaig t Inufiniim^rDu^ 'opportunities ,of veri- 

Hia Janeiro 'b 'i$66, t‘86>/ 

ami‘;i8 %''‘'\:\\.., 'V\^' ’ , "• ” Kobeiit.’O. Cunkingham 


i nbu llwtt wlbn moles are burroiiiug, tlie wormj^ 
htim mttke thmt way to the mr^ost, I have filso observed that 
•billings cows in i>asture*£ield$. Their 

doing sol have been in the habit of ascribing to the tread and 
gn^ingrwork of the cows producing trcmprs in the gtound, 
wlneh worms may mistake tit mole-work, and therefore crowd 
to the surjGice ; and 1 have offered the sanae explanation for the 
method of himting pursued by blackbirds and thrushes^ They 
hate practically found out that (eartbtremors induced by) small 
hoppxng-ntns make *^the poor inhabitants below sock safety 
above, and that thus die hunters most readily secure a breakfast* 
X am not ac<l«udnt6d with the habits of those hunters. 
Cambuslaeg Henkv Muirhbad 

Oalton's Whiatles 

Within the last few days I have had the opportunity of 
making observations w^ith Galton’s whistle upon a large number 
of people and upon some cats, and X have come to some conclu- 
sions which are curious and suggestive, even though they may 
riot be absolutely exact Thus, on the whistle a line is marked 
which is the usual limit of human hearing, and which represents, 

X <i^ou)d say* a number of vibrations somewhere between 41,000 
bucmI 4^000 per second. Out of many hundreds of persons exa- 
I have only met with ope instance, a young man, in which 
X WHS aatisffed that a note higher than this was heard. As a 
rule the compass of the eo*’ of women is markedly higher than 
it is In men* and age seems to lower xt sooner in men than ip 
wdftim. Is this a result of the female animal always having the 
tooie intixBate pr^ as her woik, the young 

iiavittg notes m h^hcr pitch than the adult ? The fact is at 
least su|g$W9tive^ 

Yesry iew of the persons experimented upon seemed to have 
the compass of one car exactly the same as that ol the other, tlie 
right ear usually hearing a higher note than the left, and this is 
more marked in men tmm in women. 

The sense of direction of the sound in the human ear seems to 
be lost at a very much lower point than appreciation of the note, 
but this ifi me case with cats ; for until the instrument ceases 
to produce a note altogether* or at least one Muthin their com« 
pasa thw turn their faces to the source of it the moment it is 
These facts are also suggestive. The cat still de^ 
to a large extent for its food supply on the appreciation of 
btgli nbtwb and (juite as much on the appreciation of the direc- 
iiOit from whkh they come., The power of liearing a note of a 
pit^ b<^<md the Itn^ of our sense of direction is suggestive 
Ra fkat sense has been blunted bv disuse ; and it would be 
inte^ to know if uie compass of direction is 
bigii^ In waya^ than in idvilised peoples. Friua ffmts known 
bonnern^ senses* I mbiM say It is Hkely to he 

dlffenenoe k tbe fwo eompaask Js ffiffher in^Ucatiira 
ike apipr^tion of direction is the w^k dt a Separate drg^* 
md fir. Croth ftrownV experiments atsggeri the atmjteirci^kt 
mnak* w to ntrkln ;or;«uccttle in 'association ' tomt 

^ seat of ihk sense as Dr. Brown seems to have 

;^o#h* the semiriittto casmis sure the organa of to gitoml 

'’.if ; poritloii , and'' direction*' it 'would hot be a.', "tor 
1ld^' tot' the. utrMe has ;to do \with’ 'to /^a^nse . to. 
Trif aoimd and that to canak are addirions to it. An 
iS rtolon of to cochlea to to saccto Is suggest^ by 
' " y * Tf'rilm*-as.HdhitodtebSeves,'that'’ 
'to -to f ela^' 

. t .otto r^an\of .hearing, am" to 'he' 

pito*nt singu* 

for ‘ '-itotomih 




led notes ^ and a i 
:;:as" to be capable* 

independently ':<rf'«ouad;r'^N^ to'd’is- . 

'vhfopmto'of to 'ear support- siieh,,u>»<i^r#’nd'''wefmaycomSMd^ 
'■th^^to,‘^!«hS^'■of direction is 'more:' imppftot 
tion'^i^r 'Sigh ’notes';' for to stwikeketof 


least bnfe in the M yxiue, whibt a \ 
does iadt;ttjbpeaf till we get hi^h Up in to n 




'Atmospheric 'Curmitn ' ' -r' :'| 

Mr. CtorANT Ljkv (in vol xv. p, 157 of Nat^toK) 
for the absolute proof which X suppose to exist (t) that/to uppeif i, 
current return trader ** flowing from the Caimtor defitod toiU, 
to to surface of the ocean on the polar side® of to Calms of 
Cancer and of Capricorn/^ and (®) that ** these ec|uatoml currents 
subsequent to their descent on the polar sides of CaUccr and of 
Capricorn are known as the westerly winds of to tempe*^i* , 
J, (3) he further asks what proof exists tot to,t^pcr 
currents from to polar depressions and those from the eqiia* 
torial depressions cross one another in the cairns of Cmjicer <to 
of Capricorn so as subsequently to become Ute tradcs'and anti- 
trades respectively,’* and suggests that it is more reasonable to 
suppose that their currents mlermingle, and that their mixed 
voUune is then drawn off north and south, as required, to restore 
the e<|uiHbrium of the atmosphere, as suggested by myself 
with reference to the equatorial calms. Mr* Clement Ley*» three 
questions may, I think, ])e fairly answ'ered a® one, all depending 
upon the same proof. 

The correctness of my assertions with reference to the atmo- 
spheric currents flowing from the equator can be referred to the 
one crucial test, viz. , Are the atmospheric currents whk‘h desceUd 
to the surface of the ocean on tlic equatorial and on the polar, 
sides of the two zones of high pressure, similar in their consti- 
tuents (f.e., when they first become established as windsi on the 
surface of the ocean)? is their degree of tdectikity the same? is 
their degree of saturation the same? If toBO (Questions could be. 
answered in the aflirmative it w^oohl show that Mr. key's suppo- 
sition with rderence to to mixed volume of the upper current 
was possible* but if, on the other hand, they are answered in to 
negative, Mr* Ley can hardly hold, I thiah, that i have put my 
statements forward, too strongly. 

Though! believe that the north-east and south* cast trades meet- 
ing at to belt of equatorial calms are thrown upwards from the sur- 
face of the ocean, and in ascending do mix their volumes, to 
conditions of atmospheric currents meeting many thousand feet 
above to sea-level are entirely different, as they have not the 
ocean as a // V/w/, and there is no rpore dffhcidty ,l*t 

accounting for their currents jiafislng one another and the heavier 
undonrunnhig to lighter, than thto is to the XabowMl<)r*.a^- 
mentedby the East Greenland current, meeting and tmderfunmng, 
the Gulf Stream. 

At q^neriffe, and other mountamous i-egions* in to 
of the trades, observations have been made with retoenop to to 
height of the trade winds, a^d of to neutral strata intmenbiig 
between them and ihe upper current, as also of the height of ihe 
lower portion of the equatorial return currqht, whidh Jldws at 
heights varying from 12,000 fpet upwards above to sea^level. 

Brbf. C. F. Smyth, ILM: Astronomer to Scotland, in his in^ 
inter^iug >ork* ^^Teneriffe,*’ ^ves us some very impotott dm 

with refer*^*^ 

I. The extreme dryness of the north-mt wind. 

2* Its toy etotririty. / 

3. Ito stoter saturation of to spath-west wind- f i; 

Tlie descent to jsouth-west upper mtrtok ^ ^ ^ ^ 

'' "-5. Tito chemical difference between 'the/tto 'qnitols-;V ^ . 

' rinew is much tot X ndght. 

shall follqwinit ' '' ' 

, pto'xto' we,mu«t live in a to" 

to^MlIl^iii^^^'todimt.tonorth-e^ effete' unwtolstoto!' 
stmmn* ^As. -;t6' to 'ctomicai' and 
tode-'tove ;toddto'to<'ciomparistoh^^ 

Bto indeed w^'^^iund before w»^to®*nSW 

yrith wton 'to torii^^est wind, dtoendnd to. to"' 
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feir «9#i«k Upmm.*^ 

/.'V- t- ,tli!bk 7 w^t|i){^ <?>:tmet«i'%m^ -by other 

in Fixaf. Smy h> wrh qu^f m argning 

V that tbi»]if oi^ of wturation are 

ittitf Ae i^( lk «4 «^^ *<» “'PP^e 

■ time th^ ttpl»ir •* }>»« f ‘ropicia 

CftlttiA^ftnd tihit wolttmc a««cei»d» and in then drawn 

^ ^ noitb required, to remote ^ equilibrium of the 

w 'As th0e<o|>po&ite currenta flowing m the northern hemisphere 
fern the north-^eaat and the south-west (approximately) do not 
> intej^iMe, and their mixed volume does not descend in the 
>4ma of%a^ceir it niiist necessanly follow that the south-west or 
Veturn equatorial feurrem, doe^i descend to the surface of the 

V ocean on tht ^lolar side oi the calms of Cancer, and equally that 
the nOrth*^east hpper cutr'^nt does descend on the cquatortal side. 

, I have l^, no means exhausted what I have to my on this sub- 
, ject, but Mr. Ley will doubtless understand that 1 am urmble to 
treat it at greater length in yoiir columns. The same line of 
argument would have enabled me to answer Mr. Ley*s questions 
separately had space permitted. Digiiy Mukkxy 

Hind and Matter 

FsaMlT me to correct a mistake on the part of Mr. Ttippfer 
(Naturi, voL XV. p. 217}, who, though starting with a correct 
notion that xny letter (Nature, voh xv. p. 78) was intended to 
-solve a problem, immediately fell into the ejeror of regarding it 
, as intended to prove an alleged fact. 

The fact alleged, that consciousness depends on nervous 
orgamsation 1 assumed to be a fact, and undertook to indicate 
the dependence might be conceived, or regarded, to exist. 

First, 1 alleged that the hypothesis of maner being as sus- 
ceptible of consciousness as spirit, was quite conceivaltie^ as a 
hjfpafh 4 fsis^ whether or not it should be proved afterwards to bo 
a wrong liyooihesis. 

Second, tne connection of two so dissimilar entities as ma»lcr 
and subjectivity bad not the objection of being anomalous or 
unique ; for energy and matter were equally difsitnilar and yet 
invariab^ united. The parity of mystery w^as not intended to 
establish parity of probability as to the facts, ” but merely 
fariiy af canteivabilUy, For it is surely some help to our enter- 
taining a new conception if we Can point to an existing siinilat 

conception* 

Third, if such a mysterious entity as energy could be divided 
nnd combined (using the words in a loose sens^e) why should 
there be a difhculty in conceiving of the division and combination 
of subjectivity. By this I meant that as division of matter in- 
volved division of energy, as to ammnt^ so division of matter 
. might be conceived involving division of subjisctivity, as to amaunt: 
so wiUi combination. 

Thus far, however, i; had only cleared avray dijffiquhies ** Teal 
or appatent ” In the way of out coHceh'tnp the relation of conscious- 
ties$ to.mattcr from the ” materidlisdc^^ stand-point. 

The essential part of my solution which indicated roughly the 
W the cbm>ection between matter and consciousness and 
which 4eait With the great difScuUy of the question; — How to 
i^CcoUht for the aspects of matter, the uuconsciowaand coq- 
, fCrdn»?^hA8 liot Iseen touched by Mr, Tupper. This portion 
^ excti^ed himself from meuniining because he regarded it as 
I ;bwd on the assumption that ** the probability of subjectivity 
; hemif^prj^ fact of energy being related 

to matter/' whereas it is based 6n the ftet, or Sieged fact, or 
;:,i^umptt^9 that **the depen deiice of consciousness on nervous 
^ nem-physioSgy to 

^ mistah^ allegations of the conceiv- 

- dr intended proofs that the 

r jowis t^^ aa hM bcoii done by Mr. Tappet, is surely not 
% P lotion of a problem. 

; ; M apimtl tf n pbintmr eoidd m ” he scented 

follow iha scent of a hixe, 
toia»eti« 

’ ■ W.'S.'D 9 KCAK . 



ab(^i>^ n»igr*U!aftt>» the OMi maijr 

bO'.'thn'iitase With thUiKed |ndjian«, but we 
out im earlier peOpfc--the . mound-builders. HoWv^, both 

mpund*;builders and Xndlatis were certainly pmd«»glauial & 
their bccttpation of the northern parts of AtnoricsL a^ the 
oldest tracer of thek existence may not date back trU^Ber 
lime than a late stage of the Neolithic period in Europe. 

Palaeolithic man in America holds the same relative position 
to thesjC later peoples as he does in the Old World, and we haVe 
so far obtained no evidence to show whether he occupied Europe 
or America fu »t. The position of his remains in the auriferous 
drift of California is the sanre as in that of Siberia ; in the U5e.*s 
of the MisMSsippi as In that of the Danube and the Rhine ; 'k 
the eaves of Brazil along with extinct mammalia as iU those of 
Europe j nnd in the lowland gravels of Virginia as in those .oi 
France and England. 

The qufStioii of the post or pre glacial age of palseolithic mat 
depends in Ani'.:rica as it does in Europe on th'4t of the ige o 
the depo iu in which they are found, and this is at present i 
matter of inquiry and discussion which might be $et at rest, as j 
have pointed out in the Quarif^if your Hal of ^cimee for July o: 
Isst year, by a thorough examinrilion of the brick clays at 
where palteolitluc implements were first found in England. 

Cornwall House, Ealing, January 27 Thomas BeLT 

Holly Berries 

REroRTS of the scarcity and abundance of holly berries hav< 
appeared in Nature from the south-east of England and wes 
of Scotlaml respectively. It may be iwtenisring to note the con 
dition of the holly crop at a p#iint sosi^ewhere ab.mi midwa; 
between these two places. In North Staflordahire and Derby 
shire the holly betrics are by no means scarce They are not % 
plenl'/ul 03 they were last year, bul there is a fair average crop. 

I have seldom seen such crops of them as I .saw in severe 
places in South. Walts about a moiith ago. It may he ala 
worth adding that the most leemiiig bush 1 .saw was at a place h 
Cardiganshire, which was as far as I could learn— and I mad 
diligent iiKpiirics— between four and five miles from the neares 
hive of be^ I questioned closely several children on the spot 
who were intelligent enough to give me a minute description oi 
most of the common birds and insects ; not one of them had e vei 
seen a bee. D. El>W’ARi>&s 

Denstone College, Staffordshire 


The Meteor of January 7 

Among the Notes” in Nature, voL xv.,p. 244, there b 
a description of a large meteor, of which I was fortunate enougl 
to secure a good obsen^ation ; but on comparing the apparenj 
path, as observed by myself, with that recoided in the parai^raph, 
I find the latter somewhat imperfect ; the apparent path, os seer 
from near Loudon, seems to nn''*'® been airtailed both at begin 
niiig and at end of flight; probably the observer \n questfor 
could fortlier amplify his remarks, or some other coiVespondeni 
send an observation. The following is an abstract from tny 
note-book 

‘‘Birmingham, January % io’3i em. G.M.T.— Meteor pear 
shape, d«iep yellow merging into ruby-red towards the tail ; comi 
meuced as a luminous point near v llydrae, gradually increased 
in size, motion very slow and unsteady, appeared to force its 
way with difiiculty, and slight undulation. Near a Leonis it 
attained the apparent size of Venus, the %wartl hemisphere 
now showing signs of internal commotion by the projection of 
ebullition prominences, which were swept back towards the taih 
then Jong, and vaporous. The latter portion of i|s flight 
was intercepted by houses, but on emergence it burst lyith a 
flash below 0 A.R. 182% D.H* I6^ Length of path, 

51^ ; time of flight, five to six seconds ; radiant pomt (m Flu- 
vitts Eddanus), No. 06 Tuptnan, or No*, 164 of tho B. A* 
Catalogue. w. IL Wood 

Bal^ Heath Road, Mosdley Hoad, Rirnflngham 

ftpectmin of Hew 

Tmt i|>eclmm of the nciir star hi C^us Is changealfler kUd 
is now i«ry ntdike Comit^s seprtsentatmtt of It in a 
jber of Nazism (vol. *y., b. ssfe. Ybur readers may not W: 
itlee«»y to W of the bright lines 

ins^iaseat; not to nseasure theiiii aeamaiA 

i" 'B|Oa®h!g!ii ; 









lirej Sto iM'.c|M|ttiie.' v''f{w4^i^'iita- secdived ^ii|ijr.iiM8», 'fttt f ■ 
'SiBiai^kalSt .BACRBOUS*: 


''X^& 0 ^J&^''li^iS^EiKCffES ON PtiOTO-CflEMI- 
\'y';-t 4 l''JPmcESSESJN TH£ RETINA 

jSitey 5» Dr. W; .Xiihfiwj, Professor of Physiology 
' “ S^ the iJiiivmity of ll^ddelber|, read before the Natur- 
hfetoraachTMedicmisdbes Yet^, of Heidelberg, a f>aper ejititkd 
PWtoHchemie der Ketshaot/’ so fell of interest to the phy- 
4^cdst and physiologist; that I think an abstract of it will be 
kicchptnble to the readers of N^Ttriut. 

A i^hort time shuhe* Boll (a pnpl) Max Shhttks and Dn Bois- 
K^^r^d; .^ho now oexstipies the chi^ of ^Physiology in Rome) 
ootimnitii^ed td Bwlfe AdtU^ fact that the 

external layer of j^e r^tuiia^ f,e., tjhh laVtsr of rods and cones^ 
poS^esaes in all living animals a pnrple colour, During life, 
according tp Boll, the pe^iar colour of the retina is perpetually 
being destroyed by the light ;which penetrates the eye ; darkness, 
however, restores the colour, which vanishes for ever almost 
immediacy after death.* 

The wonderfully sngj^ttve nature of Boll’s discovery led 
Kuhne to repeat his observations ; in doing so, whilst be has 
conbrmed the fundamental Statement of BoU, he has ascertained 
a number of new facts of great interest. 

Kiihne’s observations were made on the xetinte of frogs and 
rabbi»s. In the first place, implicitly relying upon the statements 
of Boll, he examined, as soon as possible after death, the retinm 
< 1 ;^ animals which had been kept for some time in darkness. He 
^aepn found that the beautiful pui^te colour persists after death 
,ii Ihe ht not exposed to light i that the bleaching takes 

pjaee ki jdowly in gas-l^ht, that % its aid the retina can be pre- 
in its tint deliberately watched; that 
uinmfeated whh monochromat sodium light the pturple 
^Idurdocs not disappear in from twenty-four to twenty-eight 
hours, even thoi^h dceompositiem have set in. 

These hrst olvtcrvations of KUhne on the vision-puiple 
fuf), as he temas it, wMfet they showed that the disappearance of 
the colour is not, as Boll had amxted, a mteessary concomitant of 
death, removed many of the diAieuities which stood in the way 
of a careful investigatioii. Carrying out his preparations in a 
dark chamber ilfemmated by a sodium dame, Kuhne was able to 
discover the CoUduions necessary to the destruction of the vision* 
purple as well as some facts relating to iu restoration or renewal. 
As long as the purple retina is kept in the dark or Is tUami* 
nated only by yellow rays, it may be dried upon a glass plate 
wiifemt the tint changing } thecolour ts not destroyed by strong 
eolution of ammcUiht, by ^feturate^ a^ktkm of common salt, or 
by maceration to glycerint ^ twenty<^lw houra On the other 
hand; :a fem|mmt^e of IOO*^ C/desU^^ thh colour, and alcohol, 
gUdal acetie mdd, and strong solution of sodiism hydx^ 

. . Kilhne’a Wext observations were direct , to the discovery of 
lbelnlNm»K^ of different colour n|m f}ie vision*purple* 

It wo^ i^tp^r that the more refrangibfe^raya of the spectrum 
y.ya giMeit and |b(d the red ^^ys are as Inactive as 
^e yellow; v;-''' 

Kiihne now fotewS *be inedrrectneas of assertion that 
the retina of life fiving eye exposed fo ordinal daylight does 
not ekhtblt the ^on-^jple, for oh prieparfeg the cy^ of ani- 
mals which had been ekposfd to light, as rapidly aa possibly 
ilk the chamber ilfeklnat^ by sodium he di^overed that 
the re^na was of a beiiutM purple. It was only ndten 
vvete exposed for a considerable time to the di)E«Ct acmpn of the 
:au»*a lays that a feding of the purple colour was peifceivhd, 

suggestive /^eKperimetit now 'thsew some light uphd.'' 
i^^mstances which retard the decdlorisadon, tw 
' the yfehm-pp^ple* The two re^tjy;mt!ftpifed iwes.:of';h“ 
'lakeh % , ,3rioifn ’one the' retina waaKcmnoved^ Wtist 'un 
nukde tbr^|h’.tlm 

L*ub> ' i 


'^■;‘#'/phr3jfe;'C«dour. .^0%how^taWto 

yet remained' V%yai;ija^^ % .st«gbh^«d' 
ItS'Hafced <^n#tm.fe dayh(|it :i ' ' 

' /■ wsH conhnoed, 'by 

fanlight was substlbited fet.mtvpf ^ ' ' 

^ '' '^ht'tS# most eptients msultS'Of 'rrot Khhne^ f^rhno^wve 
tb't^'restoratiou of the visicuir^putpler' lifSi equatorial 
imqoitbih'bO'iiaia& through' a recently e?ttbpat0a'''’teye,‘'aj4^h;TO ■ 
nedeih 'be lilted up from the underlying <<morOid wnd 
light; ^hepwrpje colour of the 'flap wiB be destroyed/ wJSll^'.the 
'colOhir.^ 'tlke.ii^>'of the iretiiia persists. If,'howmr;':the' bfeuidw^ 
‘pmtiOn^of ‘Ihe-flgp' be ’CarefttUy replaced, \so/ ■■H'is'ng^n:'. in 

cohfeui hddi the inner surface of the choroid* compfe relitomdou 
of the yiikcn&'^pttrple occurs. This restorUtiott is a .fenetion Of jthe 
ehorbm, probably o^the living, rmiiwl epithdhwcn <i->* of 
the hexagonal pigment cells, which used formerly to be desciibed 


as a of the cm^id), and it appears to he independent of the 
black pigment which the retinal epithelittm normally conlains, , As 


it is absolute dependent upon the life of the stvuctttfm wlnch 
overlie the layer of rods and cones, it is natural thut d .shpi^ 
observed to occur Ibr a longer time afler somatic death in the 
frog than in the rabbit. 

KUhne’s researches, though suggested by the intereiktittg obser-^ 
vation of Boll, have not only corrected many ^ors whtch That 
observer had committed, but have led to the discovery of facts 
which ndd immmksely to the importance of the newly*(^ryed 
vision-purple. 

They have shown that the living retina contains a sub- 
stance which under the influence of light undergoes chemical 
citanges, which vary in intensity according to the intensity and 
character of the luminous rays, and they point to the existence of 
structures in connection with the retina which as long as they are 
alive are able to provide fresh stores of substance sensitive to light- ^ 

Since the above account of Kuhne’s researches was written, lie 
, has published in the CintralbleUi der fmdkmMu^ Ifksmschdfter^ 
(January, 1877, No. 3) a short paper, dated January 15, In which 
he announcer} the startling connrmatiun to his previous researches 
aflbrded by his having hten abk ta uriSwu/ imdges m the 
retina ivhkh corresponded mih objech which had ibem looked at 
dnring life {\\, 

I'he discoveries of Boll and Kiihne must, as the latter remark^ 
have led to the thought that after all there might be some truth in 
the stories which we all have heard of images ol things s^ in death 
being lelt imprinted upon the eye. After his nmt researches 
Kuhne endeavoured pvar and over again to observe on the tdtina 
of rabbits bleached spots eorr^onding to theimages of external 
objects, but his endeavours feikA As KUhne remarks, and as 
all readers who have understood Ids expm^iinerkts will ailowi In 
order to obtain a permanent photograph, or, as he tetmaft, 
gramme^ the eflect of the light woi^ have to be so prolonged 0^ 
•o intense as to destroy the balance between the destruction df the 
I visiott«pttrpk and the power of the retinal epitheliuni to restore It. 

Kiihne toidt a coloured rabbit and flxed its head and pne of 
its eye-balls at a distance of a metre-and-a-hidf from an opening 
thirty centtmeires square/in a window-shutter, hdad was 
covered for five minutes by a black cloth mi ihm ewt^hd far 
thre^ miimtes to a somewhat clouded midday-s%« The head 
was then instantly decapitated, the eye-ball which had been 
exposed was rsfddly extirpated by the aid df yellow l^t; then 
opened, and festaacly plunged in 5 per cent sofetibn bf afeim 
Iwo minutes, after death the second m-ball, without 
from the heed, was subjected to exactly the same 
the femt, vi*., to a simdar exposure to the same ot^ebt, i|ten 
■ ,fXtirpation,/dtC. 

On the fellowitig morning the milk-white and hmiv tim^eqed 
'xetihkbf -both. eyes were carefally kolated,.;.seppa(«^ 
optic «erv^ and turned ; then'e^hibked\bnre»mMw»fl^^^ 
W square sharp' ' m!^e ' 'dbi^' 

' ^ in the firk eyt tme eemmhai "f^edk'm km 'and 

than tha/t in they'eednd, 'tbhlth wdi pin 0 i 0 
'idk;" ^ the images ■ wa/ somewhat gtiaier 

lim . 'amirngst '^the i witxmm ' of 
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" ; 6)^ Tm pR£CM$$ro^Ai i^pTio^ of a 
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fotmuliy expremnji: motion were laid befoie 

* me^tin^ and Mfedy ekplaiaed, but the analytical 
tiwath^eit of them wiia for a more mathematical 

papef to te cpmtimoicatcd to the Section on Satur- 
day, Tth dhhif object of the present communication 
Wa« tb lPigtiate exp^itnentally a conclusion from this 
announced by the author in his 
apeiiihg ^d<^SS to the Section, to the effect, that, if the 
period df tn^e precession of an oblate spheroidal rig^d shell 
udlof liquid h a much greater multiple of the rotational 
period of the Iquid than any diameter of the spheroid is 
afthe dtHerenci between the greatest and least diameters, 
the precesstonid effect of a given couple acting on the 
shell' is approKimuely the same as if the whole were a 
solid rotating witt the same rotational velocity* The { 
expeiimeht consisted in showing a liquid gyrostat, in 
which an oblate spheroid of thin sheet copper filled with 
water was substituced for the solid fly-wheel of the ordi* 
nary gyrostat In the instrument actually exhibited, the 
equ^orial diameter of the liquid shell exceeded the polar 
axis by about one-tenth of either* 

Supposing the rotational speed to be thirty turns per 
second, the effect of any motive which, if acting on a 
rotating solid of the same mass and dimensions, would 
produce a precession having its period a considerable 
tnuldple of I of a second, mist, according to the theory, 
produce very approximately the same precession in the 
thin shell filled with liquid as in the rotating solids 
Accordingly the main precesiional phenomena of the 
liquid gyrostat were not noticc^ly different from those of 
ordinary solid gyrostats which were shown In action for 
the sake Of comparison* It is probable that careful oh** 
servatibn without measurement might show very sensible 
difiPettihccs between the performances of the liquid and 
the solid gyrostat in the way of autational tremors pro- 
duced by striking the case of the instrument with the 
fist* 

No attempt at measurement either of speeds or forces 
was included in the communication, and the author 
merely showed the liquid gyrostat as a rough general 
iUustration, which he hoped might be regarded as an in* 
temsting illustration of that very interesting result of 
mathematical hydro-kinetics the quasi-rigidity produced 
in a frictionless liquid by rotation, 

P*S — Since the communication of this paper to the 
Association, and the delivery of my opening address 
which preceded it on the same day, I have reeSved from 
Ptbfi Henry No* 240 of the Smithsonian Contributions to 
ICnbwledge, of date October, 1871, entitled ** Problems of 
Rotatory Motion presented by the Oyroscope, the Pire- 
c0:Moa of the Equinoxes and the Pendulum," by Brevet 
^jorfOen. J* O, Barnard, Col of Engineers, U,SA, in 
which 1 find a dissent, from the portion of my previously- 
published statements which 1 had taken the occasion of 
my^address to correct, expressed in the following terms : — 
y i do not concur with Sir William Thomson*m the 
opinions quoted in note p. 38, from Thomson and Tait, 
and esipressed in his letter to Mr* G* Poiilett Scrope 
p eb* 1872). $0 fax as regards fluidity, or 
impeTfect rigidity, within antnfinUely ri^ envelope, I do 
dot think the rat^ of precession would be affected." 

^ Eliewhm in the same papier GOn* Barnard speaks of 
_ the ,p^<^ical rigidity conferred by rotation," Thus he 
has anticipated my correction of the statements contained 
JKigidity of the Earth, so far as r^^ards 
Of intoppr fluidity on the precessional motion of 
'' 4 ^ rigid ^fllipsoidal shell filled with fluid* 

> to see thatvihe other error of that paper, which 

addfeS$,.had not, been corrected^ 


by Gen* Barnard; and that the plausible reasoniiig ndikl 
had led me to it had also seemed to him odnyinciitg 
F6f mjrsdf, I can only say that I took the earliesi 
oppof'tuiiity to consect the errors after I found thcad 10 bi 
errors, and that I deeply regret any mischiOf ttihy 
have done in the meantime. 

Addendum.-^S^lid and Uquid Cyrostois . — ^Tbe solid 
gyrostat has been regularly shown for many years in the 



Natural Philosophy Class of the University of Glasgm 
as a mechanical illustration of the dynamics of rotatiuj 
solids, and it has also been exhibited in London ard Edio 
burgh at Conversaziones of the Royal Societies and of th 
Society of Telegraph Engineers, but no account of it ha 
yet been published. The following brief description am 
drawing may therefore even now 1^ acceptable to reader 
of Nature » 

The solid gyrostat consists essentially of a massive fly 
wheel possessing great moment of inertia, pivoted on thi 
two ends of its axis in bearings attached to an outer cast 
which completely incloses it. Fig, i represents a sectio£ 



by a plane through the axis of the fly-wheel, and Fig, 2 
a section by a plane at right-angles to the axis and cutting 
through the case just above the fly-wheel The c<Uitati}- 
ing Case is fitted iVith a thin projecting edge in 
of the fly-wheel, which is called the bearing edg^, It# 
boundary forms n; jfegular, curvilinear polygon di, 
sides ww Its centre at the centre of the fly-vmeelj 

^ of h;cir 4 e;:,d?,fa#«s 
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tkaa the ai»iJM»ce of ftom tie eehtre. 

The iriotioo of the icerief-edj^ 

mm eifcohtf^ catxtts ^e hose , to. along oit it like a 
'hoopi and it i$ to ’|»tvji»iit {thfe, ' that the coty^d, poly- 

l^oal ^fptm deaciihea al^e lind represented in tie draww 
i$ given to the heaiieg-edge* 

To spjfO the M|d gyrostat a piece of stout cord about 
fety feet Ittttg and; .a place whw a dear ran of about 



sixty feet can be obtained are convenient. The gyrostat 
havfng been placed with the axis of its fly-wheel vertical, 
the cord is passed in through an aperture in the case, two- 
apd-a half titnes round the bobbin-shaped part of the 
$haft| and but again at an aperture bn the opposite 
ildf^ Having taken care that the slack cord is 
plaeM clear of all obstacles and that it is free from 
kitkka, the operator holds the gyrostat steady so that 
to case is prevented from turning, while an assistant 
pulls the cord through by running, at a gradually in- 
creasing pac^ away from the instrument, while hold- 
ing the did of the cord in bis hand Sufifident tension is 
applied to the entering cord to present it from slipping 
rout d on the shall. In this way a very great an^lar 





to the fly-wheel, iulhcient, in^ 
deed spinning for upwards of twbnty minutes. 

f f been spim it to mi oil its 

beatog centre of gravity eimcdy over the 

bearing ptoiid to bodmntal pkne such as a 

|dece m table, it appa-. 

tently smtiom^ tod in itolile dguiJibriuto If VWle it is 
in. this imsidon tto f 


af theAy-whcd to applied ihi tto ph Mto 
. ,..r%lB\plane from the\.vericM1S' 

round a vertical akis. If a heavy 
thetot to jton to the side of 'the 
seemt 'tO! tSe stoses the resitoncepf a vbry sfif >ltoh 
body, tod fhr a few seconds aher dbte Wo^, ttogysto 
is in a;^te of violent tremor, wbich^ howev<^ subsides 
rapi<d%, ’ m ito rotational velocity gradudSy dminishto 
the rapidity of the tremors produced by a blow kto 
dimihi^ei It is very curious to notice the td^ering con* 
dition, and slow, seemingly palsied, ttohulo^ness of tb< 
gyrostat) when the fly-wheel has nearly ceased to Spin. 

In the liquid gyrostat the fly-wheel is replaced by at 
oblate spheroid, madb of thin sheet coppeij and filled witti 
water. The ellipticity of this shell in the instrument ex- 
hibtted is that is to say, the eqyatoiial diainemi 
exceeds the polar by that fraction df eiJner, It is pivoted 
on the two ends of its polar axis in hearings fixed in « 
circular ring of brass surrounding the spheroid. Thi^ 
circle of br^ is rigidly connected vrlth the curved pbly. 
gonal-bcaring edge which lies in the equatorial plane o 
the instrument, thus forming a frame- work for the suppori 
of the axis of the spheroidal ehel*. In Fig. 3 a section i* 
represented through the axis to show the ellipticity, anc 
Fig. 4 gives a view of the gyrosiat as seen from a point ir 
the prolongation of the axis. To prevent accident to th< 
shell when the g>TOStat falls down at the end of its spin 
cage bars are fitted round it xn such a way that no plan< 
can touch the shell. 

The method of spinning the liquid gyrostat is similai 
to that described for the solid gyrostat, differing only ii 
the use of a very much longer cord and of a larg< 
wheel for the purpose of pulling it. The cord is firs 
wound on a bobbin, free to rotate round a fixed pin^ Th< 
end of it is then passed two-ancl-a-half times round thi 
little pulley shown in the annexed sectional drawivtg, am 
thence to a point in the circumference of the large whet 
to which it is fixed. An assistant then turns the whee 
with gradually increasing velocity, while the frame of th< 
gyrostat is firmly held, and the requisite tension applies 
to the entering cord to prevent it from slipping rbun a th< 
pulley. William Thomsok 


RKA BIE PLANTS 
L— The Com pass- Plant. 

** Look tki ihh diclicato ykiot that bfts it* head from the 
See htw it» leavoK ull point to the »onH, a* trhe a* the mageet ; 

It ia the comptMa-pUint that the Snger o( Cod ha* sufpeiwled 
Hete on it« iragile to direct tlie traveller"# lottmey 
Over the eea-hke, paihims, iimitlesH waate of the desert ** 

P has long been known tbat there grows on tb 
ptotie-lands of the south-western part of the Unite* 
States -of America, especially Texas and Oregon, > 
plant which has the peculiar property of tutniit|r it 
leaves towards the north, and which hence serves to 
magnet to the traveller when no other means is availab} 
of ascertaining the points of the compass. It is prototo 
howevar, from Longfellow^s description of it as a 
cate plant'' bn a ''fragile stalk,'' that he never; saw 3 
grouring. The Gompass-pknt is a member of tto tow 
motts natural order Compositai, toown to totanito a 
ksctniafym. It is descrito 4 as a tout 
pitot frbm three to six feet in height, with ovsto, deeply 
pinnatlNid leaves tod laige yellow beads of unisexus 

'A „ _ i..,..:- 'V* t' 1: ' ^ 


flowe*^ da* ray-flo^ strap 


the 4 ias 


dotMtubi^ #iid'isate. It is alM' known as tbe 
we<^’-:iid^| 3 iuit^’'Tosin-^ 'Ond' tarf>entine-wee4v^ 
kst suiii^ tibe abundant 

Knd'^is occn^ally.to.ba' 

tlte'l(n!ves.oC.:t3iis 


«sUiarg« 

[ teftvw.” Put brmigliit 

I «?4|dar tii> Wtice of scdett^^^ been 

Iriii oomiiiuij^akbtts, National Institute 

aii Wa^bingim January^ i 843, by 

C^ral Aboard* awtacy of his statement having 
been auestipoo2» <3eneral ptcaeoted another communi* 
cation^at second itieeting of the American Association 
ibr the Adi^anbitoetit of Science, held at Caipbridge, Mass,, 

confirms his own observa* 
tiotis % those of other dfEcers, all agreeing in the con* 
elusion that the radical leaves of the plant really present 
their edges north and south, while their faces are turned 
east s^ west^ the leaves on the developed stems of the 
iowering plant, however, taking rather an intermediate 
position betsyeen their normal or symmetrical arrange- 
ment and their peculiar meridional powtion. For the 
following particulars respecting the phenomena exhibited 
by the compass-plant we are indebted mainly to a 
paper by Mn W. F. Whitney, read before the Harvard 
N mural History Society and printed in the American 
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shnhates were found to be from two to t^rie times as 
numppvts UP the" under as on the uppbt'; 
tSerofpre, the object to be gained is ml eiiUai sehst* 
tivehess to light, it is obvious that the two suiffaiji® MU 
receive ah ijqual mean amount of light during dbte tw^ty- 
four hbuts, if they face the east and the wes^ rather thin 
if they face the north and the south, or the caurth and the 
sky. An attempt has also been made to explain the 
phenomenon of polarity by currents of electricity Induced 
by the peculiar chemical composition of the substances 
secreted by the stem and the leaves, but not with much 
success; 

In a recent communication to the Academy of Natural 
Sciences at Philadelphia, Mr. Meehan says that those 
who affirm that the leaves are directed to the north, 
and those who say that there is no such tendency, an 
both right. He watched a plant in his own garden, an<j 
observM the unmistakable northern tendency in th< 
leaves when they first came up, and until they were largf 
and heavy, when winds and rain bore them in difFeteO' 
directions, and they evidently had not the power of regam 
ing the points lost. It would appear, therefore, to depenc 
on the season when the observation is made whether th< 
leaves are seen to bear northwards or not. 

The same observer records also the following facts 
with regard to the flowers of the compass-plant. Th< 
expansion of the ray-fiorcts in August was observed u 
begin at daybreak, 4 a.m. ; forty minutes afterwards th 
fiorets of the disc began to open, and the whole of th( 
corollas were expanded in about three-quarters of ai 
hour, after which there was no further growth in th 
corollas. The stamens and pistils were gradually pro 
traded beyond the coroUa, and the lengthening of thi 
stamens ceased at 6 A M. Alter 6.20 no further growtl 
was noticed in the flowers. Later on they were visitcc 
by insects, causing the detachment of the florets of tht 
disc, and the scattering of the pollen on to the ray-florets 
which were thus fei tilised. There appear, in fact, to b< 
three phases of growth, with a slight rest between each 
the pistil taking tlie most time, then the stamens, and the 
corolla the least ; but the whole growth of the day is 
included within two hours. 

The geographical range of the plant is stated to b< 
from Texas on the south to Iowa on the north, and froiap 
Southern Michigan on the east to 300 or 406 miles wesi 
of Missouri and Arkansas. Its chief habitat is rich 
prairie land. Our illustration is taken partly from thi 
plate in Jacquin^s Eclogfe,” the only good drawing oi 
the plant published, assisted comparison with driec 
specimens m the Kew Herbarium, A. W. B. 


Tfee CMinfp.>*^E-p’ant /tietWiif/ffm). 

Nafmtilist for March, 1871, and to some subsequent notes 
by Frpfi Asa Gray and Mr, Tho$. Meehan. 1 

The cause of the ordinary position ot the leaves of 
mdst plants, one surface being directed towards the sky 
and the othiSr towards the earth, is generally believed to 
he a dlffierence in the sensitiveness to light of the two 
SuNabes, the efddermal tissue of the upper being gene- 
rally denser and less pervious to light than that of the 
mdet surface^ It is possible also that something may 
be^aeto the fact that the under surface of the leaf is 
almost always more copiously furnished with stomates or 
^^heeaihinf-poies they ait ofttm inaccurately termed, 
minute prificeSj^ w to promote a diffusion of 

gaw^ l^ the external ait and the intercellular cavi- 
tlhs the tissue, and ea^pedally an abundant exhala- 
tion vapour. A tnicroscopical examination of 

; 4 %ii;leMiyos^^e^ that the structure 

inmt M the two suiffaces is similar, 
and the riumber of stomates in each 

lespoct a <«»itrast to other allied 

; mm" w]mse . teayaf^ 


EXPEItlMENTS WITH THE. RADIOMETER ^ 
II. 

H aving ascertained that the action of the radio- 
meter was due to the internal movement of the 
molecules of the residual gas, it became important to 
obtain as much information as pol^ible respecting the 
physical properties of this residue. 

In the apparatus Constructed for this purpose a vertical 
plate is suspended by a glass fibre, which it twists in 
opposite directions alternately, instead of continuously 
rotating in one direction, as in the ordinary radiometer. 
Attached to this apparatus there is a sprengel pump ; 
\ an arrangement for producing a chemical vacuum ; ^ 
a lamp with scale, Oii which to observe the luminous index 
reflected fi'om a mirror; nf, a standard candle at a fixed 
distance ; and a ^rniall vacuum tube, with the internal 
tmds of the plathnim wires close together. X can there- 
fore take observations of— . -tti 

Jr. The logarithmic decrement of the arc of oscoiati^ 
MieO tmder'no influence of radiation. , 'X' 

^ ^ ,CWtinuetl Hrom V- 1,; ■, , 
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«tifeatiiiii|r Mm %ht tJlacfk surface 
thrown back again, 
mi^tead of in front, and the re- 
the negatiire dhcctibn, the black 
#ide'ii#w»b^rit''t6wards the light ' 

hctibhs can be escpkined on the *<evapo- 
kidem condensation theory, as well as by that of 
4 therdbre de^^sed the following 
te^ ^ dedde between these two theories, A radiometer 
cut of Very clear and thin plates of mica 
add these ane mounted in a somewhat large bulb. At 
the side of the bulb in a vertical nlane, a plate of mica, 
blacked on one side, is fastened tn sucb a position that 
each ebav Vane in rotating shall pass it, leaving a space 
betD^en of abbht a millimetre. If a candle is brought 
near, and by means of a shade the light is allowed to fall 
Only on the clesr vanes, no motion is produced ; but if the 
light shines bn the block plate the dy instantly rotates as 
if h wind were issuing from this surface, keeps on 
moving as long as the light is near. This could not 
happen on the evaporation and condensation theory, as 
this requires that the light should shine intermittently on 
the black surface in order to keep up continuous move- 
ment. 

The experiments with the double radiometer of different 
sizes showed that the nearer the absorbing surface was to 
the glass the greater was the pressure produced. To test 
this point in a more accurate manner a torsion balance 
was fitted up with a glass suspending fibre and a reflecting 
mirror. At one end of the beam is a disc of roasted mica 
blacked on one side. In front of this black surface, and 
pamlldi tb it, is a plate of clear mica so arranged that its 
distance from the black surface can be altered as desired 
athhy degree of exhaustion without interfering with the 
vacuum. This apparatus has proved that when light falls 
on the black sunacc molecular pressure is set up, what- 
ever be the degree of exhaustion. A large series of obser- 
vations have been taken with it with the result of not only 
supplying important data for future consideration, but of 
cli^ring up many anomalies which were noticed, and of 
correcting many errors into which I was led at earlier 
stages of the research. Among the latter may be men- 
tioned the speculations in which I indulged aS to the 
pressure of sunlight bn the earth, 

1 now tried similar experiments to the above, using the 
best conductors of heat instead of the worst. A radio- 
met^, the fly Of which is made of metallic plates perfectly 
flat and lampbkckedononc sidc, is much less sensitive to 
light: than one of miCa or pith : but, as I proved in a paper 
Sehi to the gbyal Society in jahuary last year, it is more 
sei^sitive to dark heat, Which indeed causes the black face 
of h ihetal radidihetcr rapidly to rotate in a negative direc- 
tion, t^o bkek COntinun^ to advance until the tempera- 
tuff!^ hal become uxiifbrm throughout ; but as soon as the 
sphree pf heat it removed the fly commences to revolve 
wi^ rabidity the positive way, the black retreating as it 
,Wo!dd'lf’%ht‘shonebniti ' '' 

eriments with^^^ of atuminJttmL,mouttted diamond- 

'turned bp and 'fbldbd at dife^t angles, show 
I si^pe has even a itron^^^ than colour. 

; A cbbvbx bright surface is strongly itpbUed, whilst a con- 
only not nulled 'by radiation, 

d cups of gold, alumihium, and pther 


as bones of ' the ,jpme 
^ ^ ^ radiometer, facing 
is exposed to a 



at''thbrate’'bf one 'revolution in'3*'37bebohdW)’''A''Screbn'' 
placed in frbht of the eopcave sidb so as tb w ‘ ‘ 
sldbbbniy tm the Oonvex surface, the latter 
causing continoous rotation at the rate of ohb A 
in 7*5 seconds; Whin the convex side is sciS^d of ' fO 
as to M the fight strike only on the concbve sidfc lcdil^ 
tmuous rotation is produced ht the rate of one 
in 6^95 secbrids; the concave side being attracted. ^ ; 

These experiments s^bw that the repulsive actloti of 
radhdkm on the convex side is about equal to the attrab- 
tive acrion gradation bn the concave side, and that 
double speed with which the fly moves when no screen 
interpbsed is the sum of the attracliive and repulsive 
actions. 

With a two-disc, cup-shaped aluminium radiotheter as 
above, lampblacked on the cOnCave surfaces, the action 
of light is reversed, rotation taking place, the , brij^t con- 
vex side being repelled and the black cbhcavb aSttracted. 
When the li^t Shines only on the bright convex S^e bo 
movement is produced, but when it Shines only on the bkek 
concave side this is attracted, producing rotation. 

Light shining on a cup-shaped radiometer similar tb 
the above, but having the convex side black and the con- 
cave bright, causes it to rotate rapidly, the convex blaCk 
being repelled. No movement is produced on letting the 
light shine on tlie bright concave surface, but good rota- 
tion is produced when only the M^ck convex surface is 
illuminated. 

With a cup-shaped radipmetet like the above, but 
blacked on both sides,' a candle causes rapid rotation, 
the convex side being repelled. On shading off the light 
from the Concave side the rotation continues, but much 
more slowly ; on shading off the convex side tiie concave 
is strongly attracted, causing rotation. 

Radiometers have also been made with cups and cones 
of plain mica, roasted mica, pith, paper, See., and they 
have been made either plain or blacked on one or both 
surfaces. These have also been balanced against each 
other, and against metal plates, cups, and cones. Tfie 
results are of considerable interest but too complicated to 
explain without numerous diagrams. The broad fhc;t8 
are contained in the above selections from my experi- 
ments. 

Some of the phenomena produced by the action pf 
light on the cup-shaped vanes of a radiometer may be 
explained on the assumption that the molecular pressure 
acts chiefly in a direction normal to the surface of &e 
varies, A convex surface would therefore cause greajter 
pressure tb be exerted between itself and the Inner sturlace 
of glass than couM a concave surface. But it is not easy 
to see how such an hypothesis can explain the b^aviour 
of those instruments where the action of the bright convex 
surface more than overcomes the superior absorptive and 
radiating power of the concave black surface ; and the 
explanation appears to fliil to account for the powerful 
attractioii whicn a lighted candle ie seen to exert oh the 
concave surfaces in other instruments 

These experiments^ interpreted by tl^ light of the dym^- 
mical theory given in my last communication, explam 
very clearly how it was that I obtained such strong 
actions in my earlier experiments when using white i^h. 
and employing the finger as a source of heat ; ana 
how it happen^ that I did not discover for sothe time 
that dark beat and the luminous rays were essentially 
different m tibteir actions bn black and v^hite ^rfaces^ 
Rays of high intepstty passthrough the glass bulb with- 
out Warming it ; they men, falling on the white surface, 
arerituply reflected off again ; but, falling bn the black 


suxfabe, they are absorb^ and raising its temperaturt^ 
modu<^ the molecblax disturbance which causes \ 

Kays of low intensity, however/ do not pfi^ss 

extent, but being absotb«A f 



lis warmed spot '.of gN®' '• 
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^eontdlb^ Imve ceeently beei^ made to this subject 
tlircttagli tbe Society by pr, W^ Roberts and Frof, 

l^ndaU. Dn Robem^s commuhicaHon is uk follows ^ : — 

Inm recent commumcadon to the Royal Society, Dr, Bastlan ^ 
biimgMfbrwi^ experiments to show tliat while an iidd 

iirliie usaally remains Nuren after beicR boiled a few minulcs, 
same urine becomes fertile when similarly treated, if pre- 
idou^ neutridls<^ or rendered alkaline by liquor potassce, 
es^ectally if it be afterwards maintained at a temperature of 
1 15* F, or F» til this respect urine only conforms to the 
general rule observed % myidt and formulated in my previous 
commimicatipn ta the Sometys^bat ‘'slightly alkaline liquids 
were always more difticidt to sterilise (by heat) than slightly 
acid 

d^ii^ctt came out alixmgest in my own expcrtmcnls in 
the dnse.|^, hay-inlusion — the add infusion invariably rcifeaming 
banen, few minutes’ boiling, and the neutralised Infusion 

inyaral^y becoming fertile after a similar boiling. Accordingly 
I wifeed hay*inlusion to ddennine the cause of the diHerence in 
qttestion^V If could evidently only be due to oxic of two tilings— 
(1) the diange of reaction enabled germs pre-existmg in 
die infttsitm to survive the ebullition j or (2) the addition of the 
exercised a positive hxfluence in exciting a de mva genera- 
tion of organisms. To decide which of tliese two intei pretations 
was the true one, an experiment was contrived in which the 
POtassm could be added to the infusion, not before, iau 
nm^itlmd been boiled, and tliiercfoy rendered permanently sterile, 
When added in riiia way^ I found that liquor potassm had not 
power to excite gerniiiiation. The infusions invariably ac- 
amtn^ barren ivhen the alkali was added to thm after they haxil 
oeen sterilised, I therefore concluded that tlie effeOt of the 
change m^itctlon consisted simply In enabJirxg pre-existing 
^ims t6 Survive a brii^ ebullition. Dr. Bastian, in repeating 
his experiment in the case of urine, arrive<i at an opposite cou- 
iksion : he found that whetlxer the alkali was added be/ore or after 
ibuUition he obtained the same result-— the urine in both cases 
became fertile ; and he concluded that the alkali had a positive 
^Wex of promoting the origin of organisms in the urine, 

Thk' exp^ment, II properly performed, is obviously a crucial 
and k h reoognk^ as such by Dr. ^stian^ But two con« 
axe esmtim to the validity of the experiment, In the. 

a pbme it must be ascertained beyond doubt that the boiled 
ftrnd has been really deprived oC its germs— in other words, 
Slat the ebullition has been sufficiently prolonged to render it 
^ieisfe^tttly barren ; and secondly, that in adding the liquor 
sdiluiKie dtao care is taken that no new germs are Introduced at 
same timci Xn repeating my experiment, Pr. Bastian ap* 
le^ fo have departed from my prcEC^ure in two ppintsj and he 
am Ite pMbly laid himself open to the two sources of fallacy 
ust imen^ped* In my own experimenis, the acid infusion^ after 
t had be^ ^ ^ n^4e in a warm place for a fortnight 
h to eeat iito mrility ; and the liqueur potassse was not 
4d«d to H tmm the lapse of time had aatisfted me that it had 
leen rimdtm^ permam In Ihr. Bastian*s experi* 

rim liquor es soon as the veemk had 

so that he had ho certainty that their contents wapdd not 
without the adaltlan of the alkaU,^ In the 
Wmd pXa^ hvdead of heiftlhg tubes containing the llqmfe? 
aitaiee^ (ae t had done) to 150" F., and thus enrimng the di^ 

in .the air impxh^d 'tberidn- 

f ha of liquid IMssuamd an KkvimA-tmpmtm 


alkali) he' c€mtent^,.himmirFl|h' 
an^cohsldewible period to the heki ‘ '' ^ ‘ 

two possiblO'Scmrisea ' 

tepA;7lii?,' '.jftastfen's experiments with 'bSit'; i 
hvbl^JHtese.dete ' Iproceedfd as 'follow '''"At' 


vidth 'a longlsh neck Was cl^ged 'Wfth'auo^^# 
' ndimk? The due quantity of Itquoir .pOfeas^ ‘i-ipdakliid 

to’Oxahriy henfedlise this (as ascettamod l^^ptcviitms'bXalsl'i^^ 
in^osed in k sealed glass lube drawn to a djtiuBaty 
one end, tube was tlien toted in oil up to F.;, ahd 
maintained at that temperature for dfteen minuter. The tube 
wa^s thjpp introduced into the body of the fl The uedk of the 
flask was tot drawn to a narrow orifice j then the uritte was 
boiled for five minutes, and the orifice sraled in pbullitto Tdh 
such fta^ks. were charged and treated ig the «amo maunerj., ,1’hey 
were ri’ten set ^idc ipa warm place (from 70” F, to 8a^ F.) for a 
fortnight At the end f f this U>oe the contents of the fitos wtive 
found perfeedy transparent j the urine was tljcrefore assumed to 
be permanently sterilised. The liquor l>otassrJe was then libe- 
rated by ^haki% the tubes against the sides of the fiask# find thus 
breaking iheir capillary points. The previously acid dnd barren 
urine was thus neutralised. The flasks were then placed in an. 
incubator and nmintaiued at a constant temperature of i Jf 5<‘ F, 
At the end of two days it was found that the urine in each ftask 
had dc|>osited a sediment of earthy phosphates, but the tsuper* 
nataut liquor was pcricctly transparent. The flasks were again 
placed in the incubator and niamtaincd ataconslanttempc'atttra 
of 122*’ F, for three days. At the end of this period they were 
withdrawn and opened for examinatiwu. Not one of them 
showed the slightest evidertcc of living organisms ; the supers 
uatant liquor was perfectly transparent, and no Microphytes 
could l^ detected under the microKCOpc, The prccipilarod phos- 
phate in fionie of the flasks presented a granular appearance, 
which might, by the unwary, l>e mistaken for Miewoeef, but 
any such illusion was at once dissij'wUed by aihiing a drop of 
hydrochloric acid, which instantly di«*s‘oImi the phosphate and 
lestoiod the pcrfeci; transparency of the urine* X'his acid has no 
effect on the turbidity caused by Microphytes. 

Thesie experiments thetvf vrc tregaUve the conclusion that liquor 
potassic, or a temperature of 115'’ F. to ixa*^ F., or both con- 
duions combined, have the power of exciting the generation of 
orgamJ<ms in sterilised urine. 

Tlte effect of elevated temperature was also tested in another 
way. I had by me tvventy.^inc preparations of ferment iblt 
liquids which had remained over frotn my previous experiments 
in 1S73-74. These consisted of . 

15 alkalised hay-infusons, 

5 pieces of boiled egg-albumen in water, 

1 piece of turnip in #ater, 

2 diluted ascitic fluid, 

1 blood with water, 

I albuminous urine, 

4 pieces of meat or fish in water. 

These had all been slcrilit ed by the heat of boiling water tv, o' 
or three years ago, and were contained in Urge bulbs with Uhg 
necks. Ten of the hay-infusions were hermetically sealed ; thtt 
rest were all open to the air, under the protection of a plug of 
cotton-wool. All po8se*ssed perfectly trans|iarent suptmataht 
liquors, and showed no signs of containing organisms, nor qf 
haying undergone any ferraentivc or putrefactive changes. 

These twenty-nine preparations were inttoduced into tho incu- 
batori maintained at a constant temperature of 115^ F. for 
twodaya, and then at a temperature of X22^ F. Ibr three 4ays. 
.At the end of this period not one of them showed any irigns of 
fertility. The supernatant liquid in each bulb was quite trito 
pw^ttV^nd some of them, which were opened fej^r itoqscojife 
examination, showed no traces of living oigaidsms. 

l iCian, however* fully confirm the stateipeet uf Dr. Bs>stian, 
to dartain kinds of thym, grow mid multiply freely 

tti (totjinMied) urine, both acid and when exposed 

'toi to 122 ^ F. 

Trofi Ty,ndaU*e paper'* '',r 
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ar^ Sd«rttical;ii^tli '|>,ii '' "Jl '■ , • ).'' ' " ' ^ ^ ^ 

•>■ of the 'ejtp^«he;^« ' ; 4 ^e^ihe 4 by Dr. 

Itoferts' wa:5'A<ix?timteIy Mmailar, '>hich has 

«i»fer^nie to. lehibatfttPf^ ' : *heir ends finely 

, ottt 'ww ^ awouint of caustic |)ot- 

ask and, fb?f a of an hour to a tem|>€rature of 

Tht^# wm ;thet> iutStOdwced into flasks containing 
bf luHnei Ihe urine being boiled for five 
■ Iviere hermetically i^ealed during ebullition. 

Tl^y Wcit » 4 b«e 4 ^ei^^y P«^ to remam in a warm place 
to£rdve;t^^^ the urine had been perfectly sterilised 
bjfvthe Ibiiidh^gv Th<^ flasks were then rudely shaken so as to 
h«scak the capillary, ends of tlie potajih tubes and permit the 

• liquor pot^ri to mingle urith the acid liquid. The urine thus 
: lieatmted was , subsequently exposed to a constant temperature 
S of Tahr.i wrhich is pronounced by l)r. Bastian to be spe- 
5 cially potent af regards the gmicration of organisms. 

; X have not found this to be tlie case, for ten flasks prepared 
; as alcove described towards the end of last September, remained 
[ perfectly sterile for more than two months. I have no doubt 

* that they would have remained so indefinitely, 

: , Three retorts, meireover, similar to those employed by T>r. 

“ 13 ast»an, and provided with potash tubes, had fresh urine boiled 
‘ in them on September 2% the retorts being scaled during ebul- 
p lition. Several days subsequently the potash tul>tts were broken 
: and the urine neutralised. Subjected for more than two months 
to a temperature of 122** Fahr. they failed to show any signs 
of life. 

Thiese results arc quite in accordance with those obtained by i 
( Dr. ^ Robert?. HU ^tash tul)es, however, were exposed to a 
j temperature of aSo'* Fahr., while mine were subjected to a tem- 
' perature of 22cr’ only. 

y With regard to the raising of the potash to a temperature 
j higher than that of boiling water, M. Pasteur is in advance both 
I of Dr. Roberts and myself. In a communication to the Frendi 
Academy, on July 16 last:, M. Pasteur showed that when due 
j care U taken to add nothiug but y*otash (heated to redness If 
j solid, or to lio^ C* if liquid) to sterilized urine, no life is ever 
Ulevelor^d as a consequence of the alkalisaiion.' 

) M, Fastetif has quite recently favoured me with sketches of 
; tlxc simple, but eiXectaal apparatus, by means of which he has 
. tested the conclusions of Dr. Bastian. Since his return from his 
I vacation at Arbois, he has carefully gone over this ground with 
{ results, he reports to me, not favourable to Dr. Bastian^s views. 
i I may add that I hav^e by no means confined myself to the 
J thirteen samples of urine here referred to. The experiments 
I have already extended to 105 instances, not one of which shows 
the least countenance to the doctrine of spontaneous generation. 

It gives me pleasure to refer to the skill and fidelity with 
; which here, as in other cases, Mr. Cottrell has carried out my 
i directions, 

pm ASTHONOMlCAL COLUMN 

Tlti Kftw Star tn CvoNp$.- 4 tt No. 2,115 of the Aairom 
NachrkJkt^^ Prof. Schniidt , publish^ the results of his 
blmervation^ on the intensity of light exhibited by this star be* 
tivqeh Novjember 24, the date of its discovery, and December 15, 
whin itWfts te petwsptible to tlie naked eye. Having laid 
down his eitiuimtes of magnitjttde graphica^^ a large tole, 
he ^a 4 » off therefrom the magnitude, lor every sixth hour, the 
differi^c^ idtowing a marked uniformity except about Novembex'* | 
aSj wh®h the diminution of br%htbess was much more rapid 
' 1 !^ 4 'ihijghftade» at mBbight ate 
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bn'':the:n%lit..of^ discovery ite 

7 $ Cj^gni, hrmfble, white' on \ X) 0 dBmilg^ 
iSr ’Cyg^t' ( 6 * 4^4 ite turn nearly obliterated; ;4e'!|te4'”<>heA 
at itQ-y.m, onthetetewdate it was only by w 

eye that a trAce of the star could be dlscemed. Prof; 
did not temark any decided change of colour : it was it no tlnm 
decidedly of an orange tint* but less ruddy than y, «, and ( 
Cygni, yet of a full yellow, 5*6 to $‘8 on his scale. 

The Curve resulting £tom the Athens observations accompanjim 
Prof. Schmidt’s description, and for comparison with it similar 
cuxyes mre added to showffie law of diminutioti to the limit of 
unassUted vision, in the cases of the so-called new stars of 1848 
(Hind, April 27) and i866 (Birmingham, May b). The desoeat 
was slowest in the former case and quickest in the latter, hat the 
curve for the star of 1848 appears to be drawn from a small 
number of observations. Prof. Schmidt assigns for the inrerval 
between discovery and disappearance to the unaided vUidas, 
I twenty-five days in 1848, nine days in x866, and tweni)Nbne days 
in 1876 j the writer is able to state that the star of 1848 Wm 
just perceptible without the telescope as late as May 27, font 
days after the termination of Prof- Schmidt’s observations iiind 
thirty days after its discovery, and there was a decided check ih 
the star’s descent between May x and 6 ; on May x it was s 
little less than 20 Ophiuchi, and on May 6, certainly a little 
brighter than that star. On April 29 it was so nearly equal tia 
u Serj)enti$ that close attention was necessary to decide whidh 
was the brighter 5 »» was found to be in a very trifling degree 
superior. 

Variable Components of Doxtble Stars.— A suspicion oi 
variability in the small companion of 8 Cygni has been enter- 
tamed by several observers, Frof. Secchi, among others, havii^ 
remarked that the star has appeared single at times when the 
atmospheric circumstances would not afford an explanation. 
But the case of 72 Ophiuchi, No. 342 of the ** Palkova Cata- 
logue ” of 1850, is a much more suspicious one. The discower, 
M. Otto Struve, says, I have very often looked at this star, 
and have many times noted it single; Yet on three occasiona 1 
have seen it double, always in about the same direction^ and at 
a distance of I do hot know howto explain these discolrd^ 
ances, except on the supposition that the satellite is very variable.** 
Seech: found the star single at the epochs 1856*53 and l8s|7x ; 
at X $5 7 ‘57 a doubtful companion was noted in the directipti 
345^‘9f but at the epoch x859*6x he records it ** oertainly double, 
and well separated,” the measures givii^ the position 3^75, and 
distance o’' *6oS. This star does not occur in the more recent 
revision of the Pulkova list, by the Baron Dembowski 

To such cases may be added tibose of a Herculis and Cygni, 
where the companions do not vary to such an extent as to cause 
the objects at times to appear single. 

Txtjt BiNARY Star y Crntauri. —W hile awaiting ftmhdr 
measures of this fine double star, it may be remaxked that 
admitting the measures of Sir John Hemcbel in 1835:36, tp 
require an alteration of xSo^, in order to render them oompata^ 
with tliose of Capt Jacob and Mr. Powell, the latest puldtshed 
angle measured the latter observer in z86d, indicates a motion 
in a retrograde direction of upwards of 160'' betv^n ^835 *85 and 
tS6o*68, the distance having increased about o'* *4, Th^ star 
be in 4 probability one of comparatively short period^ an^ as. 
such, deserves attention at the hands af sonthem observexa The 
oitersUipn of 180^ in $k John Herschel*s xneaamus is quite 
Aed by the near equshty of the stars. v ; ^ 

' 'Minor PtA'rrETS.—M. , Pertptin, ffie 
^ Toulouse, met with a small planet oh Jkhus^ tp, In A 
aky.'ivhete xt, .is probable 

Medusu, «te '^id;'|»esent ;|itu 4 Mi':‘i^ 


S KtaaaS, WfS. 'Ptf 

► fpw»4 ,.ii l^motbt 

PitcTS, ^ 0 uM*tt thftt thje 

"$m 4f 'pJaii^,';J« 7 M*^|S^|^ since the 'nwyjh, 

in gives' a ccmtrary motion 'in 

i^iitiation* The ftwmd fey M, Bomily, feoerever, presents 
indloatioiuiof idj^ty, tfefeilgh n consMemble correctitm of the 
Iwroiight np to 3^874, Becettiber, by Dr. Tow 
3#^ fee iwqnirecU If we employ these elements it will fee 
that » -" 3* i7"'^7» th^ competed and observed 

of Borreliy^s planet On January rj will agree, but 
% an outonding difTerenceof + 1* 39' between the Jati- 
The comparisons with the obaemtion on this date and 
ope tm January t5, are as follow 

ItOiiff. Lat, 

, c~6, 

January 13 ... o'*o *.. 4 i"* 39'*! 

„ 13 ... «- 4'’4 + t * 36'*9 

NOTES 

Tna eminent physicist, Prof. J, C Poggendorff, for many 
years prof<mmr in the Berlin Univemity and editor of 
fi»rj^ j has died in Berlin^ In his 8ist year. We 

hope to fee able to give a memoir of Prof. Poggendorff next j 
wcelu ; , 

The eminent Belgian botanist. Prof. Bellynck, died at Namur 
in December^ 

The first four names in the Cambridge Mathematical Tripos 
list,' are Messrs. Donald McAlister, St. John’s, Frederick M. de 
M. Gibbo^, of GonvUle and Caius College, R. C. Rowe ami 
Rtia James Parker Smith, bath of Trinity College. The .Senior 
Wmtigler, who wax born at Perth in May, 1854, has had a most 
Imtmgttished career as a student. 

The Society of German Naturalists and Physicians holds 
ts nnimal session at Munich, February 18, and celebrates at the 
ame time its fimeth. anniversary. 

The Cfennci) of the Royal Dublin Society have elected 
^Villiam Archer, F.R.S., Secretary for Foreign Correspondence 
0 the Royal Irish Academy, as head of their Library Depart- 
uenlj and the members of the Society, as well as the literary 
.nd acientifio public in Dublin ate to be congratulated on the 
K»aasion. 

The Rtt^an Archmologlcal Society holds its Annual Con^ 
at Kasai»| July 31 ^ 

A<i!<ioiut)iW to a Report of the French Minister of Public 
[i^trnctiott, the talanes of jtfee Inspectors-Geneml of Public 
nitoctian, the Prof«s,sors of the €oll<lge de France, and the 
bf the Muc^nm Of Natural Hiatory, have been raised 
0 i^odo Jteces, and of the Professors of the School of living 

IH ,1855 Napofeon XIH- pmpoied a prise of $0^000 francs for 
!iie ffost Important improvement made in the use of yoitaio elec^ 
fhdtjr during th» previona, ten years. The, prize was last s^warded 
ai J^. EuW who* h is.known,, is a German physician es- 
iiij^hed , in Paris. ,,l^. Waddi^ion 'has rec^tUy' appointed Sr 
|Jm 6_ prise for 'the third time. Any improyt-^ 
n^ug volmie de^richy vcoams' whhin thfe 
'ijp^qhewdy the sphere, is a very ^de one* ' 

■piifef; ,to tsie command of m e*,^ ■ 

.|e4ri;^j?h,,w9li eiaamliic^ tfee Siherjian .coast .from ' 
;: 5 ^remrn 


.''■ &^''aire to.be parchased'foiT. \the’ 'Royir' 

. Brussel#, 'for the , very low 

'tatenfebv^p h I, oeao^ specimens of 

Wt obse^ honomry memfeofs,” havie boelt 

efe^ed fey the New York Academy of Sciences 
country, Mr. G. Bentham and Prof. Boyd Dfewkins L***!-^ 
Continent, Ptpfs. Brandt, De Candolle, MBne-Edwardsi PlofT? 
mann, M. de Ventcttil, and llerr von Siefebld, 

^ We have lately ajluded to the very large ethnographical addi- 
tions made to the Berlin Museum by Dr, IjCus, Dr^ Ba&tian, 
and Dr. Ji^or. A still more valuable collection has lately been 
presented by Dr. Nachtigal, and is now in proc<;sa of arrange- 
[ ment It embraces a vast variety of objects gathered amidst 
f widely-divemified tribes by this welbkhown travelier dwiing his 
last extensive tour through Africa, and affords a rare opportunity 
for comparative ethnographical study. 

A CKEDIT of 13,668/. has been requested from the Belgian 
Chamber of Representatives by tlie Minister of the Interior, for the 
astronomical and meteorological observatory of Brussels. Be- 
sides the construction of new astronomical and magnetical instru- 
ments, this sum will be used for the enlargement of observations 
upon the periodical phenomena of vegetathm. Special arrange- 
ments will l)e made for carrying on the observations in the 
garden of the oljservatoiy, on plants especially selected for llite 
purpose from the double point of view of the botanical geography 
of the present time, and of the study of former cUmatcH of the 
earth. 

'PHe Belgian Chamber of Representative# passed, on Janu- 
ary 26, a resolution of great importoitcc to geologists, allowing 
the necessary sum# for the pabUcatUm, first, of the beautiful 
coloured maps of the stoils and sub*soils of Belgium, |)repared 
about thirty year# ago by Andrd Dumont, on the scale of 
1 1 i 6 o,oQOt and which arc long ago out of print j and second, of 
the MSS. of Dumont, with his numerous geological sk«*tch«# 
and ilrawings, and of the numerou# notes he took during hi# 
travels in Belgium. The MSS., which were purchased by 
Government, arc already arranged for publicatimi, and th«ir 
appearance, as well as that of the maps, is expected about 
end of this year. . ^ 

The Belgian Geological Society is engaged in the elabo- 
ration of a sdicme for the preparation and publication of u 
detailed geological map of Belgium, on a large scale. The idea 
of each a publication being already approved by the governmeiftt, 
the point under diacufiftion now u the be^d mean# of eitgrayirtg 
the work, and the Society propose# to eimust the task to two 
special committees, geological and cartographical; botlteomi 
mittees will be, placed under a common directorship. 

At the session of the Berlin Anthropological Society <m 
January 20 Pri^ Virchow gave an extended account of a large 
Collection of diluvial remains found in the neigidwrltodd of 
Weimt. They consi.sled of the bones of such animal® 4® 
elephant, ^inoceros, arcik bear, dee^, ‘Kpsd^ 

froto, timir palm<mtolf jgical value, they are esitt^^thely, 
fipotia an anthropological point of view, as aipo^g the' bones are 
AiiilS^.i4main8 of fires, andpckmlWydivJried'^gfei^tt^ 
of .'.bete^-ati fttdicatittg the'pr€sett<!e'’Of’ifean:3n'€oihpany 
.aidwialk_in^tl6iied^ T)r. C. Jungr; detcrihed' the supe^t^^'/ 
of charms add amulets a'mpi^g ihfei1poTi|^ 
of .pf tniti^E whkh have, 

' deaa'ydltttivai are .‘srith ' 

Tjj^ iras_«4|sp:a ■' 







'Phoeiiidi«^ ’ 


fej|wog«to^|^ counfict 


,/ the A#hrop<>l6gicel Society 

H* Tor® gtive the raults of Wi hit«ieesti<^ oompamtlvc study of 
attdjflfa^^ uuatomical mud ethnogra- 

l^icm! tcAmWaliCiOS strtog that ^wsy give additional 

td the th^^ America from Asia 

Strait?. 


. H, V. gcHilAOtNTW»iT-SAKiyNi.uKSKy publishes, in cornice- 
tion with fas reimrt on the botany of the Himalayas, presented 
beforethhBerim Academy of Sciences, an interesting comparison 
between the snow limits of the great Asiatic mountain chain and 
tlibse of the Svries Alps. The Himalaya range shows a snow 
limit at the height of j6,6oo feet on the northern side, and 
1;6,:200 feet on the southern side. That of the Kuenlun range 
varies fiW 15,100 feet on the northern side, to 15,800 on the 
southern. The snow limit of the Alps shows an average height 
of 9,006 feet, $,900 feet on the northern side, and 9,200 feet on 
the southern. 


In tlie last session of the Austrian Meteorological Society, 
Prof A. von Obermayer read a paper on the natpre of fogs, 
strongly advocating the theory regarding them as minute drops 
of water, the specific gravity of which is overcome by the friction 
between the particles of air, according to Stokes's hypothesis. 

In a communication in the Oaify Netvs of January 25, in 
reference to the Cairo Geographical Society, by the Alexandria 
Correspondent of that paper, some interesting details are given 
of papers read on the Eastern Sudan and on parfur. 

The use of rock crystal for normal scientific apparatus has 
recently been advocated by S. Stein, of Bonn, in a communica- 
tion to the German Chemical Society. For scale-beams and 
sCalC‘»pans it is especially adapted, as it is entirely unafifected at 
ordfnaty temperatures by acids, bases, or the gases and moisture 
present in the atmosphere, while possessing nearly the same 
specific gravity as aluminium— *2 ’65 —and being comparatively 
unelastlc. It Is equally practicable for standards of measure, 
lon^tudinal as well as circular. Jliscs to be used for telescopes, 
theodolite)^, quadrants, &c., if cut at right angles to the chief 
axis, show an almost absolute unchangeabiUty of form. The 
smallness of the coefficient of expansion renders it also eminently 
well fitted for normal thermometers,' Where apcuracy and not 
cost is the chief requisite. 


Commanded Cameron having been invited by the Geogra- 
pfacol Society of Boris to deliver o lecture on his journey across 
Alifaa did so of an extraordinary meeting hrid by the Society in 
the large hall of the Sorbonne, on Janimry 26. The pkee, 
although fitted to accommodate 2,000 people, wnas crowded to 


tnconvenience. On Saturday a banquet was given to Com- 
mander Cameron by the F®pws of the Geographical Society, 
al^ttt 2<x:)bemgpmeut The Frerident of the Republic was 
reptOfeent® ty hh first aWe-de-camp, the Marguis !>' Abaac, and 
the Minister of Public Instruction by his general secretary, M. 
Watteylik, who delivered to Cornmamder Ouneron the University 
goM pi®hy and diploma. The knife and fork used Living- 
jftj^ fa fat Ajfytoan irav^ds, andumi® had bfam purchased by 
;.ilamhaud^ ,tho large .Freifah efttahlished fa'^mulbar, 

m the Ogogmpfacal l^ocfaty of Pm^is, were used 
far C^mpn.N^:A-m»i^ album pi ^the^'portiraits' of all the 
banquet' 'wiil '.be tsmt to Commaiid'er . 
and €^; preparing a magnificent, 

dJf'Selencea <m J'^dary 


carried 6n in connection with the Humbofaifdnndati^ fatifait^^^ 

• to, the" Academy^-' At present' two ^tmyelto' 
thn fahds-r^Bx. ItiJdebrandt, who ia studying tli^ 'knhiiqf rcgioon 
of the Kilimanjaro Mctehtaitis in KaJitern Africa^ Und C 
Sachs, enigaged in researches in Brazil on the nature Sf thg 
electricity 'Of the i^ectriceeL ' ' 

A nrECE of burnt stone resembling a piece of partially biknt 
slate coal, with white sparkling spCcks on it, fell at EcckfeChan 
on the evening of the and January. Two men, walking o« 
the Glasgow road, heard a noise behind them, and on turn- 
ing round they found the stone r^erred to embedded in the 
ground to the extent of half-an-inch or more. One 6f them 
attempted to lift it but got his hand bumh The stone, which 
measures about four inches by two, and weighs nine ounces, took 
twenty minutes to cool. A volume of smoke proceeded from it. 

A FEW years since, M, Delacour, sub-director of the Danish 
Meteorological Institute, invented the go-called phpno-tele- 
graphic system. Since then he has carried on an extensive 
series of experiments, the cost of which has been defrayed by 
the Danish Government, with the view of pei feeling the new 
system. The results of his investigations were displayed a few 
days since to a company of electricians and members of the 
Danish Farliament. As is already known this system is based 
upon the application of vibx'ating currents, tuning-forks of the 
same number of vibrations per second being brought within the 
influence of current at both ends of the wire. M. Dclacour 
made use on the above occasion of twelve different pairs of 
tuning-forks, all of which were connected at the same time with 
a single telegraphic wire. He was then able to send simul- 
taneously twelve mess^iges by means Of the tuning-forks as well 
as one by tlie ordinary method, and most satisfactorily solved 
the problem ^vitli regard to the use of a single wire for the 
forwarding of numerous messages at the same time. 

Prof. Anton KernEe, author of the ** Means of Protection 
in Flowers against Unwelcome Visitors" (Nature, voL xv. 
p. 237), has lately received from Cltarles Darwin the following 
characteristic epistle : — ** Allow me to express to you iny 
heartiest thanks for the pleasure experienced in reading your 
work. Vou have opened up an entirely hew field of research, 
and explained many things which were previously enigma? fo 
me. I find that I have fallen into many mistakes, in ^e pfa- 
pamtion of my last book, when touching upon the subject wMrih 
you have considered so fully," 

The last number of the ^d/i^uch uf<r k, k, ge^hghcJim.Rdefis^ 
ansip^lt (vol xxvii. Ko, 3) contains a very valuable elaborate 
paper by K. M. Paul— ** Grundriige der Geologic der Bukowina " 
—with a map on a scale of z ; 280,000, reduced from tfait of the 
Geological Survey, and embodying the results of the survey, 
made during the last four years, together with the data fumished 
by fipnm* explorations. The southern, hilly comer of the 
Duchy is occupied by an island of o^stalUne rock^ bordered 
on one side by a jsone of mesozoio limestone (Dyas and Triash 
A broad rone of the so-called Carpathian sandstone? (Neo- 
eomian, Gault, and Upper Chalk, and probably Eocene) follows; 
as ts generally the case at the northern slc^ of the Carpathfah, 
and crosses the land in a north-western direciiom Further to 
the north-east we see a broad district covered with Neogene 
formaUoos (Dower and Upper Mediteimanean, and Gdrinathian 
stages^ diluvial deposit?, ' and loess, which dWrict meetiwitb 
the Gaiidan plafoa fo the West, and the Podedian to the nortlz* 

The geological structure, and espedolly the vokaaoes of fae 
$outh?^m parts of Dttzon {Phaippihea) are the subject <rf fa* * 

' note; by Dr*. Drasebe^' befog a' preliminary report. 

' J^'xeceijd ''pf'the' iitod, eppwTO ■ 

..Tim 


:iit(i '/by ^ 

■: ^0 vi«w0 'pf. !th» tmd-: 

'ififtrkjfe, ‘SlflWfA'Coiiai,; &c;; 

'^d' ioibdr ‘ittbiftoifmg obiidrv^iifai; 

' m 'On'yditch 'kvib-fl'i>bd« my: 

iutetnipted for di&t»0tcd» of more' ' 
tb^ tbo Meyoo, The heigk of this lest 
, 'Dreschh points out the 'error 

% ^^ ihdeir ^f vdcshbes^ given iit the late Mr* Toulett Scrc^^s 
, Wosiki Where th^ height M the Mayon is given as 3,2100 English 
•<i^. 4inother error of the Indea Is that an active volcano is 
r^oried to esiist on ** the little islam! Mindoro^*' vrhilst on this 
Snthar Targe island (250 square gei^apfcdcsil mEeS) Hktxt are wb 
Tolmoes at all, neither active nor eathict* 

In a communication to the ymna Academy on the hatnre of 
gas molecules, M* Boltemann abandons the notion that the^ be^ 
have like i^re^tes of material points (the atoms). He conmdm 
that in estimatihg the Impact action of the molecules, we may 
almost jf«||^td Th0 vihok aggregate, which we denote as an indi- 
Vlduaij^ molecttky and which may consist of different suk 
shm^ p^hai^ even ether atoms^ as rigid. It is found tlmt then 
the tatip of the heat* capacities of the gas mUst be x$, when the 
gas molecules have ballwfbrm. The ratio of tlie heat^capacities 
wEi be 1*4 if the molecules have the form of ngid bodies of rota* 
tkm, but which are not balls ; and ij if they are of any other 
Imnoot Of rigid bodies. These numbers at least seem to agree so 
^rwhh those found experimentally, that one cannot say that 
experiment furnishes a contradiction of the theory thus modified, 
jit is further shown that the 'values experimentally got for the 
lmat#mpacliy» under this view, are in satisfactory agreement with 
^ thn heat*capaciri^ of soUd bodies. Of course the gas molecules 
cannot tws nb^ this is already disproved by 

Spectral analysis, but It may be that the vibratiatrs producing gas 
apectia are merely brief diriverings during the sliock of two mole* 
Gplie^ comparabte to the sound perceived on the shock of two 
Ivory' balls. 

Tldt current opinion as to the ITr^ imnge not bearinjgany 
Mcei of former glaciers, is now contradicted by M. FoHakdflf. 
This explorer, who has had during the last ten years many 
opportsmitles of making a close acquaintance with gladal forma- 
rions in Southern Finland, in the basin of Lake Onego^ and on 
' Valdai idatean, reports that, while the lowar parts ^ of the 
‘pM iridge am connected under large alluvkl deporits, its upper 
! ; of the water^artlng, exhibit unmistakidde 

;|«sMutc , with scratched boulders. The rocks bear 




OJlil* »T 4 f ■> i'-I 't mT<!l n K rfyi Jm^TTW^tTu 


; the phenomena '.fcfomaEy .la^'tvabk'ih tl 
•'imiw^'^'natrnre of the changC/Of blood 'xid: mXrial'^fxX^ 
'Ci*^ acid, nattne 'of , urkb)* '■ _ Ih 
of the oxygen from aE 

in its preparation miist be carefully looked foj wife a 
mmbs|;d3!i^ within narrow limits, hardly to beavdfe 

would not esseiumlly vitiate the results. In the mathemafe 
Academy, new researches, 'are-di^simd "jmrE 
nature of unpolarimd light-ray, caleulated to bring tfe 
regarding natural light from any source, near to lhom whii: 
theory connects widt the different kinds qf polarised %ht 

Wi have received the Fourth Keport of the New Croi 
Microscopical and Natural History Society, which. We* are gla 
to see, continues to prosper. It contains an address fe ili«Npn 
sident, Dr. F. T. Taylor, on ** Spontaneous tvCneratiom*' 

From the Seventh Annual Report of the Wcdvnrlmmptoii Fr< 
library Committee, we are glad to learn that a Nataraiists^ an 
Archaeological Department has been establi^ed in connectio 
with that institution. 

In 1875 a Bedfordshire Natural History Society was fomet 
and it has just issued its first Abstract of Proceedings. It fo 
made a very fair beginning both as to numbers and as to tli 
quality of ^e papers read. We hope it will receive more ei 
cottmgement from residents in the county than it appears to 
done, and that it will work diligently at local natural history 
One of the papers, accompanied by a map, is ** On the Botan 
cal Division of Bedfordshire,*^ by Mr. W. HiUhonse, F.LS. 

Among the papers in the Ptwea^in^rs of the Belfast Natura 
Histoiy and Philosophical Society for 1875*6, is one by Mr. J 
J. Muiphy on the Glacial Climate and the Polar Icc'^cap. Mi 
R. Lloyd Patterson has a concluding note on ^me of the swim 
ming birds of Belfast Lough. 


Tub additions to the Zoological Society’s Gardens during th 
past week include two Vervet Moikpy» /dfomfii 

from South Africa, presented by Mr. T. G. Butler j two Arcd 
Foxes (CowM fo Arctic Regions, presented b; 

Sh Thottum l^rskine, Bart, F.Z.S. ; 4 Ring-Necked Pinmidtee 
{Palaomis ^erjuata) from India, presented by Miss Smith 
three Silky Marmosets {Midas rosaUa) from Braril, pmrdiafed. 


soemrrMs ano ACAOSMiss 

IfOimoM 


glacial striae run nin g from north-west to 
W omainiy such striae woidd be found more nhme* 
'ife' 'Ibxdities' more thorcrnglfe' "explored than M* 
fe crossed;the rid^'On his w^y tofhe Obi. 

A Iferer the last crossd by ^e highway 

Ekaterinbmg, exhihitii also many Mndes of itninenie beriidejm 
TuMag in parsllel directions, inch as ure'fomid^ in Fixfend, 
and northern Russia. Further east, m the shorim df I 
'Tfe'l^i'fnear to. the mobrii el.foe'Xr^}, lowest 'piim of 
.^I4''^;4epfeita^' whfoh^ are roii^y stradfi^ nriMs, ifoniife £ gobd 
'of^.w^*pbhshed'Utid'' sferimed boiuldem.of''-itlXhii^ 

vety''derimble -that 'rite Veal ;Weit’ 
acqudh^lRdthgh^ 




axadtmeei tffo foBoiiriiqs: s^^ for 
|iu'::fe‘;The :jifeyiimd .:claWi tdl'lfwfeiber,. 1878 

in ' 

-pit: :.h«i ' 


Koyui society, December 21; 1876.— “On the Rotation t 
the Pfone of Polarisaffon of Lichty by Reflection fifom the Poll 
a Magnet^” by George Francis Fitzgerald, M.A. Commttnl 
cated by O. Johnstone Stohey, F.R.S, 

At the last meetii^ of the British Association, the Rov; J 
Ker described a deUcate and very remarkable experiment foo» 
WrmchU appealed that when plane polarfoed lkfe; is Tefectm 
lipm rim policed surface of the end of a poweiw iUagnet,c th^ 


riMfjpJane of pc^hfearion will be irfeifod^' 's< 
3 pOlansation''.cC:foe :em«jgent‘bcam 'ud)l’''##oi 
'^his .action 





i*p*i(!t''tb'fincl S-inncai iawiw T[i«#w^:;'fei ^/!W “P°“ ' 

iftddmt p^poInM 
t«D Mui«a]<»)( beatas of etroulairlf poUmed light, 
^ese ly beasttft jii^e one right-^ded and the 

leftdiiMikitodrM before ^ncideiice, eqttal in intensity to 
fdte unoibi^r. It, bowevcir, Ibek indiciea of refraction in the 
natfoet iiJfe yery different, as Fataday’a and Verdet^s eaqiCTl- 
neml^d na to auppoef^ thei^ intensitiea afrer rejection will be 
feei^y and their nhasea alfK> will in general be 

lUi^tikly affeed. Ileetce thek nnited effect after reflection is 
» produce in .general au elliptically-polarised beam, the major 
131^ of trhich is indined to the plane of oxiginal polaxiaation, 
%m pioduohig that appeatance of a slight change the plane 


>£ pdarisatlon which was observed by Mr. Kcr. ] 

Mt* Titzgexald ha^ repeated Mr. Ker's experiment, and ascer- 
tained that, the ircfrected light is, in fact, elliptically polarised, as 
indicated by the theory. He has also found that when the 
pushed pole of the magnet is gilt the observed effect disapi>ears. 
ildB is a further confirmation of the theory, since gold is dia- 
sm^etic, and ^refore too feeble to produce an appreciable 
sfiTeef, if the efrect is due to the cause wliich Mr. Fitrgerald has 
pointed out. ' 

]mwm it » — ** On some Phenomena connected with Vision,*^ 
by B. Thompson liowne, F.K.C.S., Arris and Gale Lecturer 
St the Pr^al College of Surgeons, kc»^ communicated by Prof. 
Stokes. ' ' 

The author arrives at the conclusion that the intensities of the 
sensations produced by various illuminations of a white surface, 
vary as the square roots ol the intensities of illumination, by 
comparing the shadows, oast in Lambert’s well-known expexi- 
Dient, wim ruled shades, as those of engravings and wood-cuts, 
takit^ the Amount of reserved white in the latter to indicate 
directly the hitensities of the sensations produced by them. He 
considers the number of rods and cones stimulated on a given 
area of the retina as the measure of sensation, and proporuonal 
to the reserved white. 

He fttilhet frnds,.by a repetition of the experiment of MM, 
I)efr>c6iiC end Plateau, that the grey ring seen on a rotating disc 
inw a black or white sector, disappears when the sector is sufh- 
ciehtly harrow and the rotation suffrdehtly rapid, and that the 
rate of rotation necessary to produce this result with the same 
dtec and sector varies as the square root of the intensity of the 
iUuminattbn of the disc. 

liastly, he proposes a modification of Fechner’s formula, which 
only requires a change of Fechner’s convention that the liminal 
increment of sensation is constant. . The author proposes to con- 
AjC 

sider that oc A The formula then becomes, in accord* 

ance ;wl1h ;hi« experiments, 2 ^ J » S, which 

he ii^ds as a phystotogkal instead of a psychical one, , 

» laktitnte^ Jamiary 23*-- Col. Lane Fox, 

FilCSitjpfe^deftt^ in ^ Chalr*-^ new member was announced 


-while tha same men mdltef ^ ; 

hiU. ^the 'b^ .c^y 81 ^5 lbs. Ffym)i '1^0 gAM: 
Cm.'^Fok;.cemdmd'that 'the muschlair . 

de:, c»f^' but' retervU\aUdT<^tar forces woidd'shijw'vt^ 
in cmsrnanscm with thoit of the ordinary population smd an dfe* 
po«M» of some of the freqaent alarms given by the man 'fh ; 
street ’’ m te the dctersotaidon of our forces in physiqed^al^f 
Street, Jhreddent of the PMlolo^cal Society, r^ a very tetej^ 
resting paper on the denvelopmCnt of language, and Mr. 

T^lbr and ^ Pr estdeht and others took part in the diteussioh. ; ■ 
---Papers by Mr. Knowles, of BallycuUy, Ireland, on the das* 
sifreatSon of arrow heads, aUd on the ** Portstewart frnd,” were 
al$o ready and numerous objects illustrating the papers wmn 
esdibited. 


•**HCol;.Fox'l^n‘read,j^-mp«ntv Anth^pometric Cotn^ 
miteee Brit«m Assodatiim on the Second Eoyal Surrey 
militia. ■ The mt^tecueuts,*' cqxhpris^ the profession, 
weigld memuxemenh c^ourof 
and: s^gth;of'';.mm, -'te, Of 459; individuids , 
d^Med some mtensadng tacts tcnmmwg what might be called 
^***^*^?^ t^ ntentebte within a radius of 

:bj|^iteareiil' tlmt the colour of 
hi 361" dilfes, brown oe-ditek'^lteowtt,' and in only two 
two- 'cuaea *bd,' 'tete ' letter being Irish, 
light .■'b|u%':^".hlttev * 3'3 browns 

proboied, abhte' modifications of 'the 
'sight $ suggesting that in, 


Physical Society, J^uary aa-^Pnof. G. C. Foster, pre- 
dden^ in the chair.— The followiiig candidate was eiteoted a 
member ot the Society: Mr. A. O. Orbenl^ll, 

Huggins exhibited an mslarged view of a photogm|>h| ba« «n 
inchln length, of the spectrum of the star a Lyite, wich he 
has recently taken in a manner sinulxur to that in wMcIi the sp^* 
trum of Sirius has already been obtained. The first results wiete 
very unsatisfactory, in consequence of the dockwbrk b^Ug' in* 
sumcient formaintaining the image of the on the slit mr U 
length of time. Mr. (Srubb has, however, devised a secondary 
control apparatus, the employment of which renders it impos|^ 
sibic forme error to exceed one^enth of a second. In the spec- 
troscope employed the prism was of Iceland spar, and the lenses 
of quartz. JDry plates were employed, and the necessary bread^ 
was Secured slightly changing the position of the imi^e in- 
stead of by the use of a cylindrical lens. Hr* Huggins has also 
been engaged, in taking a series of photographs of the moon, 
and hopes to obtain some information in regard to the question 
of a lunar atmosphere of small extent. In the spectrum of a 
Lyrae a line occu^ conresponding with H, in the solar specltum, 
and several more refrangmle ones which he is at present unable 
to explain. — ^Mr. Lockyer considered the results which Mr. 
Huggms is obtaining to be of extreme importance, and he 
pointed out how he hmpes a large series of photojgraphs of 
1 stellar spectra will a&rd valuable infarmation in regard 
I to the constitution of certain substances now supposed 
I to be elementary, such as calcium. Some time ago he Com- 
municated a pap^ to the Royal Society on the spectrum of 
this metal, and he considers that it is not a simple substance, 
but that the H lines are due to two elementary substancjm <4 
which it is composed, and this supposition is confirmed by the 
fact that in the photographs exhibited by Dr. Huggifia only due 
of the H lines is present, that is, only one of the constituents ol 
the metal calcium is present in the star a Lyme.— Mr* W, C * , 
Roberts read a paper on the artificial production of cblumfmr 
structure. He gave an account of the several theories u^ich, 
have hitherto been given as accounting for thta i^enomeiaon 
and that of croSs-jointing, as observed in the Oiant^a Cmiaewayt 
and he dwelt specially on the views of Mr. E. Mallet and F^f. 
James Thomson. He found as the result of experiment, that 
when certain masses of day and sand are heated to about 
1300** C. they contract to about the same amount as a basalt 
does in passiiq;; from the moltCn to the solid state, and that 
beautiful columnar forms are produced. He had hoped, by 
accumulating a number of specimens, to have been able to esta- 
bliih a relation between the strains at the point of rupture and 
"the dimensions of the hexagons, but in the small masses «• 
ployed the strains were so numerous that was impossible to 
appordon their infiuences. He had, hbWev^, obtained a humber 
of spechnens which possessed much interest.— Mr. Ledcy re- 
ferred to a very fine columnar clifif in the Island of Be^aeiSf iu 
Valencia; Harl>our, which he has examined fothehopeol fi^mg 
cross-joints, but, although some breaks exist, there are none at 
all comparable to those m the north of Ireland,— Ftof* Guthrie 
showed an arrangement he hiis recently devised, in the hope of 
making the mercurial a» sensitive as the water barotxfeter- 
consista ol an mrdiaaiy siphon baiteneter in which the two; 
vertical tubes are united by means of a long uniform horison^ 
tt^be having a diameter consldefiably less than that of the 
tubes. The instrument is filled in the same manner as foe or^ 
naiy siphon barometer,, except that a bubble of afr or dilute aad 
is left in the narrow tubk; For a given rfre of 
/ fil wi ^^ sses, from ,, 



MATURE 


itdld Chaxtveau and 

In ccQCiclttsioiii w^ arc sw© tliat ©11 teachers of anatomy 
win agree thatf in m educational p<^nt of view, Mr. 
Steele’s volume is a most valuable addition to the litcra- 
ratore of the subject on which Im treats* 

pl/jR fiOUK SHELF 

Dutch Gulm^. I^y W* G. Palgravc. (London: Mac- 

mtUan and Co*, 1876.) 

Canoe md Camp Life in British Guiana. By C* Barring- 
ton Brown, Assoc.R.S*M. (London : Stanford, 1876.) 

These two works deal with a small portion of a region of | 
considerable interest from various scientific points of 
view, but of which we as yet know comparatively little ; 
indeed much of the region included under the name 
Guiana is a ierf^a mdogftita^ and presents a fine field for 
an enterprising explorer, Mr. Palgrave, whose long 
silence since the publication of his classical work on 
Arabia many have wondered at and regretted, spent only 
a fortnight in Dutch Guiana, and this volume testifies 
made a diligent use of his time. The work is more con- 
nected with the historical, social, and commercial aspects 
of the Dutch colony than with the strictly scientific, but 
contains much valuable information about a country of 
which even the Dutch themselves, we suspect, know 
little. Mr. Palgravc has gathered many facts about the 
colony from various quarters, and ingeniously weaves 
these into his pleasant narrative, so that a reader who 
gets to the end of the little volume will have a very fair 
rdca of its history, present condition, and future pros- 
pects. In a graphic and popular way he describes the 
journeys he made up the rivers near the coast, and con- 
veys a fair idea of the productions, the people, and 
the aspect of the district visited. To the ethnological 
reader, one of the most intei'esting chapters is that on 
the Bush Negroes, Scattered all over the colony to the 
number, Mr. Palgrave thinks, of about 30,000, are various 
tribes of independent negroes, descendants of former 
slaves, who rose against their Dutch masters, fought for 
and obtained their freedom and liberty to settle pretty 
much where they chose, and have lived peaceably beside 
their former masters ever since. These Bush Negroes are 
descended mostly from Africans of the same type, but are 
now divided into three main tribes, and several subordi- 
nate branches, with chiefs and sub-chiefs, each tribe 
named from the place at which its treaty of peace and ; 
freedom was signed, as Aucan, Saramaccan, and Moe- 
singa. The interesting point is that “ the grouping, once 
made, perpetuated, and m the course of years it has pro- 
duced in each instance a distinct type, till what was at 
first merely nominal and accidental has become per- 
manent and real.’’ Mr* Falgrave’s work is one of great 
interest from beginning to end. It contains a clear map 
and a plan of Parimaribo. 

Mr* Brown is a much better sutveyor and explorer than 
he is a bootmaker. As Government Surveyor of British 
Guiana, he has visited nearly every comer of it — the 
tracings of his routes on the map forming a regular net* 
work of blue lines— ^and during his journeys has collected 
avast amount of valuable information about its physical 
^pect, geology, fauna, flora, and people. The repoits on 
the physical features and descriptive geology of the 
colony have, he says, been already published by the 
Treasury Commissioners, and in the present volume he 
presses to give only a hafrative of his travels* 

But the volume is something more than this, as almost 
contains notes on the fauna ana flora and 
featu^^ a$ natives that catnc under 

nia notes are put down misoel- 

Weomfly notes of the , 


hfiddents that occurred during the journeys, , so that }i 
is difficult for one interested in the natural hisiory o’ 
the country to ferret out and classify the ofeservations 
Mr* Brown wotil(](^ have done great service both to th* 
general and the scientific reader, had he gathered 
notes togethar and arranged them in an appendix, m 
even if he had taken care to see that his work was pro 
videdwith a carefully compiled index. In another efli 
tion we hope the latter want will be supplied, a© i 
will certainly add much to the value of the work, which 
notwithstanding the defects in plan we have mentioned 
is an important contribution to the mfoxmation 
already possess about British Guiana. Mr. Brown, i 
may be remembered, was the discoverer of the magnifi 
cent Kaicteur Fall, on the rivet Pptaro, a tributary of tb 
Essequibo, an account of wbici wc gave in Natur: 
shortly after its discovery in 1870 (vol. in, p* loB). Th 
excellent map and well-executett illustrations add muc 
to the interest and value of Mr. Brown’s work. 

The Royal School of Mine^ Magazine. (London 

Wyman and Sons, 8i, Great Queen Street, lancOin’i 

Inn Fields, W.C.) 

This magazine, the first number of which we have jus 
received, is to be issued three times a year, under th 
auspices of the students of the Royal School of Minei 
and is to be devoted to articles on travel, athletics, fooi 
ball, and to other matters connected with the school Th 
present number contains several articles, by former sti 
dents, on travel, an article on football, together wit 
a record of matches played by the Royal School < 
Mines’ Football Club, during the session 1875-76. It ah 
contains a list of papers on mining and metallurgy ; n 
suits of Royal School of Mines for 1875-76 ; a report < 
the annual dinner of the club ; besides two original poemj 
both of which are good. 

We confess we arc a little disappointed that greate 
attention has not been paid to scientific subjects ; w 
have no doubt, however, that this will be rectified ii 
future, and we heartily recommend the magazine to a) 
interested in the Royal School of Mines, , J, McD. C 


LETTERS TO THE EDITOR 

\7he Editor does not hold himself responsible for opiniom express 
by kis correspondents. Neither can he uttderfake to return 
o?‘ to correspond with ike writers of reeded manuHvi^ 
No notice is taken of anonymous commumcations.l 

Storm Waves of Cyclones 

I BEG to submit the following suggestion, to explain In 4 
general way by the accompanying diagram the view that migh 
be taken of the rise and great height of storm waves of cyclooei 
at sea, mch as occurred in the Bay of Bengal, and inundat^ anc 
devastated extensive tracts of the coasts and islands on Octobei 
3t and November i, 1876. 

It Is generally observed that when the winds blow into a 
entering angle of any sea-walls or quay^ that the surge of tic 
wave rises higher in it than against the plane sea wall, and fire* 
quently it shoots up the comer in a kind ot spouting 
Again, the tides in estuaries and friths, having b^i^shaped 
mouths facing the ocean, and contracted inner ends receiving a 
river, rhe to very extraordinary heights, as in those of the Severn 
and Thames, where disastrous floods have just ocenrr^. 

These heights are much increased when the vrlnds blow into 
them, as westerly into the Severn estuary, and easterly into the 
Thames mouth, as during the recent gales. The ordina^ 
rise on the south coast of England of the tides is geoetwy 
only about ten feet, but at Bristol they majt rise to thirty or 
for^ feet, which, in fact would be greater than the height of 
any storm-Wave in a cyclone in India. Now if the courue ^ 
the reviving vrinds in aslorm mass be considered as a spiral fiw 
the outside to the inside, like a coiled watch-spring, fhe a w 
section of each spiral turn may be considered as deaeasmg 
the outside to the oeatm Inside* This will theiefoie * 

long le* enteri n g angle or estuary tube twisted upon naeiff *ai' a 


iMsik, «iiiif3iefefore if the wattv ^ 4direii In nt the lai 


cren^c m height as it went nlpini' and move with greater rapWity. 

Whm amved at the exttfeiii&y of the sohal# it may be con- 
sidered to remain there for SKmte time ami spread itself oat 
laterally in bulk at the high level as long a« the violence of the 
&t<^ blasted; ,Bttt wheniltc force of the wind to diminish, 

this } 0 iped aqueous would more or )e<s suddenly ^subside, 



The xt^al^ f<r (munteractiiig the 4 M 

or oyckme«wave in the Delta of the Ranges on aa^ 
vt^ow ptpbahly be found in the er^lon of mffUHtist 
by a nirriter in the Times. As this trnct of country lyould b< 
destitute pf stone or rock, and be composed ^chiedy of mud an< 
it would l)e requisite to convert this into dric^ jS^tf as 
mud^mounds would not stand the impact of the storm-^vet 
even in this oonntiy. 

The design for the construction of these mounds would pro 
bably be most suitable after tl»e model of the celebrated Tiru>e 
of projected by the post- Diluvial inhabitants of Hesopb 
tamia for a like purpose of self-preservation from inundation, ’ 

Vortex 






‘•Polar Cyclones” — Etna Observatory 

In reply to Mr. Clement l.ey^s letter in Nature, vol. xv 
p. 253, I fear I cannot at all agt«ue with him as to the cause o 
the polar depressions of the barometer. He says t ** The * pola 
cyclones’ appear to be themselves aggregates of those local de 
pre$sions, or cyclones, which have penetrated into the Arctic 0 
Antarctic regions, and have there partially or wholly coalesced.* 
Now, let us test the question in this way -Suppose the Surface 
of our planet were all land, so that, there was no watery vapoui 
in the atmosphere ; there would be no cyclonic storms, for thei 
are due to what ,Kspy truly calls steam power ; — would the pola 
depressions of the barometer be observed as they are in ou 
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Cydone— Htjrwoucal Plan* 

and rush down on all sides to seek its natural level. This 
might occur at sea, and be evidenced by the long swell or rollers 
frequently seen, or might be translated by progressive motion 
to launch its tremendous weight on the land, and inundate it. 
This, it may be conjectured, could only be ejected over lands 
about the level of the sea, over which the base o( the funnel oi 
the <!^lone would advance, carrying the inclosed xnass of water 
with & for part of the area of the revolving circle, which w'ould 
so fat l>e still able to draw its supplies from the sea on the 
coast yet included in its motion. As soon, however, as the 
southern or equatorial limb of the circle had so far progressed as 
to leave the sea behind it, then the friction of the earth would 
prevent the inclosed mass of water following the cyclone, which 
had been already cut off from its aqueous communication, and it 
would be left behind to expand over and deluge the country lying 
under its level. 

In speculating on the dimensions of the Bengal stonn-wave we 
niUy assume, from the statements in the newsj^pers, that it was 
a disc of ftfiy miles in diameter and twenty feet deep, when viewed 


actual atmosphere? Mr. Qement Ley’s reasoning seems t< 
require him to say that they would not ; I have no doubt tfaa 
they woiiW. The causes which produce the west winds of th< 
middle latitudes (Maury’s ** counter-trades”) would act as in oui 
actual atmosphere, and their centrifugal forces in rotating rounc 
tbc poles, would produce a space of shallow atmosphere at anc 
around each pole, exactly like the depression at the centre of 0 
vortex of w'ater, vrhich would show itself, as at present, ])y s 
depression of the barometer. 

I see iu NATtruR of the same date that it is proposed to forn 
a meteorological observatory on Etna. I hope the opportunity 
may be taken of obtaining what is one of the greatest desrdemts 
in the present state of meteorology — I mean a set of comparative 
observations of the barometer taken at two neiglibouring stations, 
one at the sea-kveJ, and the other at a great height. One such 
set, continuous or taken at short intervals, extending over a few 
years, and accompanied by observations of temperature attc 
wind (the latter by self-registering anemometers), would probably 
give more information on the physics of barometric waves that 
could be obtained by any amount of observations, all taken ai 
the sea-level. 1 have uj^ed this in Natork before, but it Is sc 
important I hope I may do so sgaim 

JO&KPii John Mukvey 

Old Forge, Dunmurry, Co. Antrim, January 20 





\ ' Cyclone— Vertical Section, 

as a m^cylinder, which mmht also reptesent, when in 

a sl«teo^jg3^Rtto^ R€0ncof thesameo and forty feet high 

in the iceimct. l^e contents of this space would amdttnt to about, 
in bulk, l,<J94,7S5,ddl^OCJO cubic feet, repr^ting a weight of 
70,330.^7^ t^ooo Hw of sea-water, which would have flooded 
over a perfeclfy lei# dh^ct of a disc of about 700 mUes in dta-* 
meter, or 39^S4eai#imtihitmto 
S0»ta%» , , 


The Boomerang 

^ KKrERRiNG to my letter on the •* Boomerang ^ 

- . ^ which you were so good as to publnih in Na'I^ure 

vol. xiv. p. 24H, I may, perhaps, be penniittd tc 
add a few more statements on the same subject 
Conoemtng the tm of the boomerang by thi 
North Gippsland aboriginal natives, I have nc 
" more to aad, but I have acquired some informa 

V tion in respect to its use among the Idackfellowi 
of South Australia, which may be of interest. 

My informant is Mr. James, now a senior con- 
stable in the Victorian police, but formerly, an< 
when I first became acquainted with him, manag 
ing a large cattle station at Bloncbewater, ou th< 
borders of the so-called Lake Torrens Basin 

Mr. Tames has had great cJtfpericnce among th^ 

T' Idacks of that district during lUany years botl 

before and after the time I firet met with him 
during my aedo# expedition into Cent]# AusWa^^ 

I qhdte Mr^ statements to sue just as 1 noted them 

the blwdw about Bkttchewatcr the boomerassig h 
m#e for Mtiixi ft is principally ihrowti among 

^dks, water- W It i« not used oSen fo 

fighdng nor for kjMitig kangaroo. They might use it in a fOs 
wl^ imort of wMoi)% and if their #v4^Meswem^ i^ 
than' twepil^ dUtahtl ' 'T^.hlacki did no 
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! to wfhemi 


]; ibr as th^ 

Sileft 1#*k^ and ai«y tti?4 *ere 

i«it ‘ strong ei«)agl»> km ii Vp* 

li(rowmg weapoM-^o Btro^U^-alcfc* sjwrt, but throw 

them by the hts^, Wd only do so » eWr^ty, for the spear h 

too ♦(tluable d wtojpbd- to^lie *^tn 

obtain thdt st>W«l by bartto from sottw trilm to the a^. In 
ordinhty figlSiK th^ «»« a weaptm bke a bo^eraag from 4 to 
e feetto Ifenem It is beid to both hands and blows are struck 
llto the dKedge. Ibhy w«e not wMrf off when 1 saw it 
used, bat the blows were struck indisetimmately— a sort of free 
fight These weapons are made by themselves of boxwood. 

“ in iltr^wifig the ^omeranc 1 have *een it usually held nearly 
pandki with the horiion. When thus thrown it would rise and 
return towards the thrower, but the blackfellowg always told me 
thi^lthough they could ensure its returning near them they could 
not tell exactly where it would come to. They could tell the 
dbectioU but not the distance. If the boomerang strikes anything 
its course ceases. 

Some years ago the blackfellows living in the mountams just 
south of Bianchewatcr had no boomerangs and no snears. Their 
weapons Were yamsticks and stones. They had no shields. 
Boomerangs^spears, and .shields were acquired by them from 
the Blan<mewalcr blacks, in return for which they bartered 
Wallaby rugs ; at that time the Blanchewatcr and Deerie blacks 
had absolnteljr ho clothing. 

This system of barter is said to have been instituted by a Hill 
blackfellow named Tompey, who, in 1856, Was concerned in the 
spearing of two men at Angepina. He escaped and went north 
to the Deerie blacks, having first stayed some time with the 
Blanchewatcr blacks, who understood both languages, being a 
border tribe. He took up to the Deerie blacks some Hour, 
sugar, tobacco, and for some time settled at ICopparamanna, 
He endeavoured to raise a confederacy to drive the white settlers 
out of tlie FUndets^ Range, and is said at that time to have insti- 
tuted the system of barter. 

I knew this Pompey in 1857, when he sent anotlicr black- 
fellow, named Blanchewater Charley, to ofler his services as 
^nauto shepherd.* When Pompey then came in he told me 
much of the above concerning himself, which was also current 
among the tribes. Me was a very shrewd fellow, and thus became 
a leader among them. He was afterwards shot for killing station- 
blacks, The national weapons of the Blanchewater blacks are 
stones. These are thrown of the size of the fist, and arc per- 
haps thrown as far as a hundred yards, and with precision for 
forty yards ; and In throwing, a rotatory motion is imparted to 
the stone. At about forty to fifty yards they cart hit a small 
mark, such as a bottle, almost without fail In fighting at close 
quarters they ward off spear blows by means of a short stick 
held in the hand, and if possible, in cases where the spear has 
been thrown, clutching it in pas.slng with the other. Thejr do 
not use a shield for stopping spears, but against stones, which, 
as I have said, are the national weapons.*’ 

Alihough much of the above cannot be said to be strictly 
belonging to the boomerang,” I have preferred to give Mr 
James’s statements in full as given to me. 

Much that he says corroborates the statements 1 have made 
in the letter referred to. 

It is much to be regretted that no one ^e thin my^lf among 
your readers in Atistriaik has recorded their observations cm the 
** bpoiherattg/’ In reply to your correspondent’s reonekt. 

^ Bstoildale, Glppsiand, Victoria A. W, Ho Witt 

Longmyiid Hocka 

H. B. WooowAKD, in his “ Geology of England and 
Wales,” p. a8, states that, near Shrewsbury, the Congmynd 
l^cks are overlaid conformably by the Lingula Flags. I should 
be glad to see the eridence upon which this conclusion is based. 
So far as I Imve examined the districtf the facts do not sustain 
Mr. Woodward’s view. ^ Arenig fomils arc found at the very 
he^ of fhe ravines which cut back nearly to the quartaite of 
the Snper Stones. The beds undet thS quari^ite are similar 
in lithological character to the Armdg shales above, and I have 
not heard of the lower ahales yieldliig Lingula Bag fossils. At 


the base of the eaciapmeiit is the fault which separates the Stiper 
Stones iodb from the Longmynd beds. X believe the Stiper 
Stones bofis are Arenigi in the absence of proof to the contra^. 
Tbs quartsw %im tfc Super Stona may represent the 
1^ .thh :Oeb|(b|gical Sd^vey as the base of 
' charts cauawav ' 

’ Jahuto , 


The Measurement of the Height :of Clouds 

It has always been a matter of some interest to bbtjain mea- 
sures of the height of clouds, independently of observations 
made from balloons ozuon mountams. 

During last July and August I made a series of measures 0f 
cloud-altitudes — :the first, I believe, of their kind — by photo*^ 
graphing the clouds simultaneously from different statioris. ,, 
The aetaik of the process would occupy too much space to 
be inserted here, but 1 have reason to believe that the results 
obtained am not as much as three per cent, in error. I'he cirrus 
clouds which I measured varied in height from 22,000 to 25,00a 
feet ; massive cumuli from 6,000 to 7,000 feet. 1 divl not get 
any good cxample.s of cirrorcumultts or, stratus, Ivain-clouds 
appeared at all altimd*rs up to 4,000 feet. I hope io resume the 
measures at some future tioie, ARNUi.ni ^Malloch 

Tcrling Place, Witham 

Mimetic Habit of Bats 

In September, 1875, whilst paddling in a dorey (dug ou^ 
boat) through a narrow and dark creek leading from Belize 
River, Honduras, to Reid’s lagoon, we disturbed a number of 
small bats which were clinging to the trunks and branches of the 
mangroves overhanging the water. These bats were about six 
inches in expanse and of a grey colour so exactly corresponding 
with tliat of the trees on which they settled os to be with diffi- 
culty distinguishable even at a distance of only a few feet They 
invariably to the trunk or bough wM 7mu^^s aud 

were never, so far as 1 noticed, suspended from the branches. 

I saw the Same .species in Black Creek of the same river in 
February last year clinging to the trees in a similar manner, and 
conclude it is the natural poi^itionof the animal when at rest. I 
send this note as 1 do not recollect having anywhere seen this 
curious mimetic resemblance and peculiar habit remarked upon, 
lOl, Grove Street, Liverpool, January 22 S. ARCiiElt 


7^B£ SPONTANEO US GENERA TION 
QUESTION^ 

'T^IIE following paper on this subject was read at the Paris 

'*■ Academy 01 Sciences on January 8 ^ ; 

The Academy has perhaps not forgotten tliat at the shnee 
of July 10 last, Dr. Bastian announced the discovery by him of 
the physico-chemical conditions necessary and sulHcient for the 
spontaneous generation of certain varieties of microscopic 
objects of the genus Ractma. Ihe experiment whiclt, according 
to Dr. Baslian, realises these coiiditiuiss is very simple ; it con- 
sists in exactly neutralising by liquor potassx urine deprived of 
every organic germ and exposing the mixture to a temperature of 
fifty tlegrces. In those conditions certain varieties of bacteria 
promptly appeared. 

Dr. Bastian has no doubt as to the bearing of his conclustohs. 
To all who are attentive to medical movenienU it k evident 
that the debate relative to spontaneous generation has been 
removerl into the doinain of the etiology of contagious diseases. 

I immediately repeated the experiment, and I proved, among 
other things, tlmt it is sufficient to determine the saturation of 
the urine solid potash instead of potash in aqueous solu^ 
tion (which does not modify whatever l>e the physico-chemical 
conditions to which it is subjected) for the mixture to remmn per- 
fectly sterile. I hence concluded tJiat tlie interpretation given by 
Dr, Bastian to hk experiment was totally' inadmissible. 

Dr. Bastian replied {CempUs RtfKius, July 31 and August 21) j 
h0 did not at aB dispute tbe iegitlm^y of my reasoning, but he 
afiirined that t reproduced ids experiment badly and, exceed 
the exact point of neutralkatiou of the urine. . Such k, accord- 
ing to him, the cause of the sterility of tlie Hqtiid iu jfiy 'panels. 
The question k then limited to the point : Have I :done any- 
thing else but replace the liquor potsmsis; by mejt^di potash, 
and specially, have I exceeded the point of saturation of the 
urine, and is there anything amiss iu so doing? 

I have examined the debate reduced to these terms, 


with M. Joubert, with ail the attention of which we are both 
tts capabh^ and we are able to declare to tlie Academy, on the 
basis of new experiments, that the exact neutralisation of the 
urine by solid potash, which we had mehed, left the \xime 
fiterilc. We add, although that tuay not be indispensably tfi^ 
there is no obstacle to the fertilisation of luine, ut the experi'* 

® Note oil tlwf Alkratlon of tTritifli iu reference to Rccowt Conunu&lcftfiioas 
of Br. Bwdaa, by MM. Baatvur and joaboft. 
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ment of Dr. in exoeedii^ tJie point of satmtion, even 

^OttsiWy.^ 

The coacltiAion of my of 17 last i» then imamilabk, 
Oons^tteatly it is not ^mte tliat Dr* B*»stwih has found the 
physico-chemical coiiditioiis for the epOthaneows generation of 
hacte]ti,ft« 

We hive eamined experimentally, with not less attention, 
all the other points tmtoa by Dr. Bastian in his papers of July 
31 and Aujsust 21, subsequent to his original note of July lO. 
We m pi^mred to discuss them, but as they might distract 
nttenlion from the main point of the debate we shall return to 
them liter if convenient. One thing is of importance at the 
present, moment, to know if Dr. Bastian is still convinced 
that unne, exactly neutralised by potash, yields microscopic 
oi^^sms. 

What we have said on the influence of solid potash may 
be repeated for liquor potasses after it has been rais^ to 1 io^\ 
But we wish to reply to-day to Dr. Bastian solely by the facts 
relative to solid potash, which auflice by themsdves alone to 
condemn the conclusions which he has deduced from his experi- 
ments. 

The reader will doubtless remark that in the preceding abstract 
we have scrupulously avoided introdudng the word and 
opposing a doctrine to a doctrine. We have to do with a fact : 
Yes or no, docs urine which has been boiled so as to be sterile, and 
better still, fresh, natural urine, just from the bladder, not having 
been submitted to any preliminary boiling— does this at 50“ yield 
organisms after having been neutralised by potash ? Dr. Bastian 
says yes, and this is his pretended great discovery. We say no, 
and we demonstrate by proving that Dr. Bastian would have 
obtained a result absolutely contrary to that which he published 
if he had made use of the substance KO,HO, which alone, in 
cases when it is pure or only associated with mineral matters in 
small quantity, has the exclusive right of being called potash, 

The following reply to the above by Dr. Bastian was read at 
the IParis Academy, January 22 
At the s/ance of tlie Academy of January 8 |M, Pasteur, in 
conjunction with M. Joubert, contributed another Note sur 
1* Alteration de 1' Urine/' in reply to the last communication which 
I had the honour of submitting to tlie Acaflemy at its s/am:^ of 
A^st 21 of last year. 

It may, perhaps, be pemilted to me to state that an account 
of my researdites on the fermentation of urine, much fuller than 
what has appeared in the Camptes Re^uiuSy is now to be found in 
the Pi^tedin^s of the Royal Society No. 172, 1876 and to this 
paper I would particularly call the attention of all those who are 
interested in the q^stion of the mode of origin of Bacteria and 
other related probVms. 

I have found, as stated in an earlier communication to. the 
Academy, that previously sterile urine, when exactly neu^alised 
by boiled liquor potassse (of the British Pharmacopoeia) will 
rapidly ferment and swarm with Bacteria, if the mixed fluids 
are maintained at a temperature of 50^ C. M. Pasteur, after 
tupeatiY^ my experiments with certain variations, said (Comp/, 
.Msr«»Jwyi7, p, 178): **Te m’emprei^se de declarer que les 
expde^^ de M. le Dr. l^tian sont, en eflet, tr^s-exactes ; 
dies doxmettt plus mtvent les rdsultats qu'il indique,” He 
theni explaim why he differs ftoro me as regards the inteipreta- 
tiou of these ejroerimental results. It is somewhat confusing, 
therefiare, to find H. Pasteur now saying in his most recent com- 
munication : “uae seule chose importe en ce moment, e'est de 
savoir si le Dr. Bastian est toujemm convaincu que Furine neu- 
bralisde exactement pdf ia poiasse demne des ocgaiosiaes micro- 
acopiques ? My reply is simple. M. Pasteur has implied 
cU, p, 179) that solid potash heated only to 100“ C docs lead td 
inch an ^ect j I, however, have made no experiments with 
v;adl^ potadu, thm^b, in operating with the boiled iiquot potassss 
idiUfuly named, Ihave many times obtained the result Ihaicated, 
SM am quite prepared to demonstrate to others the fact of the 
occurrence of fermentation in urine under these conditions. 

Ik usibff potash M. Pasteur departed from the conditions 
of sny expcftoMUts in a way which was wholly needless. It will 
be fouikd nrudbi more convenient for others to repeat them exactly. 
Seeibg that a, stxokg solutson of potash in suitable quantity can 
be ^ly ImaM in glass tube to the temperature which 

^ It is not uadom to say here that, contrary to what u getioiiaUy admitted, 
urea ittauiteous sd iafeu or ia urine is decomposed at too* C. and even 
at WuiiMmiiiisai The yrodiu^t of detompoeition b carbonate 
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M, Pasteur ^teires C.), there is sd^tselutel^^ for 

substituting solid potash as He has done. Mteum 

used hy mq has always been procured from Mr. Wmu Mhrtin- 
dhle, of 10^ New Cavendish Street, X^ondon. ; ^ 

In his+^Note^' of Julyi 7 » the interpretatiou ^ven by M. 
Pasteur of my results was that the liquor {.potassm ks^ by me 
imm^iately after ife had been heated to itioP C. induced fer- 
mentation in the urine because it contained living gertUs not 
killed at this temperature of ioo‘> C., but which would have 
been killed had the potash solution been heated to M. 

Pasteur has shungely understood my meaning if he thinks, as 'he 
now intimates, that I have not contested the legitimacy of his 
reasoning. I am very far from regarding it as ‘ * irreproachable, 
and that for reasons which 1 have previously given. If, how^ 
ever, I have not been able to make myself understood it will 
be well for me to repeat the reasons on account of uHhich I 
still absolutely reject M. Pasteur's interpretation. They ate 
these It is to me incredible that a fluid so caustic as tlm 
strong liquor potassa; which I have employed could contain 
living germs after it has been raised to loo*' C, and it is not too 
much to ask that he who makes such an assertion should prove 
it ; (2) that liquor potassuu added in proper qmnHty to the 
urine) is just as efficacious after it has been heated to lio* C. 
as when it has only been heated to 100®; (3) the decisive proof 
that liquor potassx; previously heated to loo® does not induce 
fermentation in sterile urine by reason of its containing living 
germs, is to be found in the fact that the addition of one or two 
drops of it only (when much more would be required for neu- 
tralisation), sulisequently leaves the urine as barren as if no 
solution of potash na<J been added ; whilst if the liquor potassse 
really induced fermentation in the cases mentioned above (2) 
l>ecause of its containing living germs, then one or two drops of 
it would always suffice to infect any (quantity of sterile urine to 
which they may have been added. 

In his last communication to the Academy, M. Pasteur 
says : — La question se trouve done limitiSe la connaissance de 
cc point; — Aj-je fait autre chose quede remplaccr lapotasseen 
solution par de la potasse fondue, et notablement, ai*je depass^ 
Ic point de saturation de I’urine, et y a*tdl quelque inconvenient 
a ie faire? " To these three questions I reply as follows (i) 
Yes, too much potash was also added ; (2) ves, in those experi- 
ments in which you obtained negative results, you expressly 
state that potash was added in quantity sufficient to render the 
fluid ^‘alcaline” Compt, Rend. 1. bcxxUl pp, 179 and 377; (3) 
Yes, according to my experience, any amount of potash beyoi^ 
what is sufficient to neutralise the urine in its unboiled state is 
decidedly prejudicial to the inducement of fermentation, and 1 
have especially cautioned experimentalists on this subject (see 
Proceedings of Royal Society, No. 172, pp. 15a nfde\, and 155. 

I would also call M. Pasteur's attention to the fact that in his 
last communication to the Academy, as printed in the C&mpt. 
Rend, for January 8, on the two occasions on which he professes 
to describe my experiment, he does it inaccurately. Thus, on 
p. 65, lines 2 and 3, and also on p. 66, in the sixth line from the 
termination of his note, he omits to mention the important fact 
that the added liquor potasssse was previously boiled, 

F urtber discussion between M. Pasteur and myse^ seems to 
me in tlie present phase of the question to be almost useless. 
Certainly, no good can come from our alternate enunciation of 
opposite experimental results, when precisely the same methods 
have not been had recourse to. For my own part I am per* 
fectly ready to reproduce before competent witnesses the results 
of which I have above spoken ; or, failing this opportunity, 1 
shall also be content patiently to await the ultimate decision ol 
other properly informed fellow investigators, both here and on 
theConrinent, as to the correctness of the facts which I have 
had the honour of announcing to the Academy. 


ypHANN CHRiyriAN POGGENGORFF 

QCIfiNCE has lost one of her most diligent and 
O devoted servants by the death of Prof* Dr. 5 * 
C FofiKendorfi; in Berlin, on January 24. 
born In Matribnrf on December 29, 1796. The early 
deaths of both tmrehts forced him at a comparati^ly 
tend^ age to in the router conflicts of Hie j n 

circinkstme Howev^^ emittihnted hi a gi^ 
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powers. At the age of $i?tteen be entered the 
estaWishnient of a pharmaceutical ^ chemist, ana was 
actively engaged for eight years in /his occupation. His 
hours of leisure were devoted to sctentinc study, and his 
aspirations gradually rose above the narrow limits in 
which he was confincii These longings were gratified in 
J820, when he was enabled to enter the University of 
BerHtt as a student of physics. With restless energy 
PoggendorH’ entered upon his chosen field and quickly j 
gave evidences of more than ordinary talent. In 1821 | 
Oken's /y/k coiitained his first paper, Physico-chemical ; 
Investigations upon the Magnetism of the Voltaic Pile,^’ 1 
In this article he describes his discovery of the electro- ; 
magnetic multiplier or galvanometer, formed by carrying 
a wire several times round a magnetic needle in a vertical 
plane ; an apparatus which with SchweiggePs later im- 
provements, is in universal use. Other articles on closely- 
allied subjects appeared at this period in (iilben'syf//;^7/c;/. 
The abilities of the young physicist were soon recognised, 
and he received fror’n the Royal Academy of Sciences at 
lierlin the post of observator/ which enabled him to 
continue liis scientific investigations. The leading 
of the day — G. Rose, H. Rose, v, Buch, Alexander v. 
liumboJdt, Mitbchcrlich, and others — gave him also a 
warm welcome into the circle of tlicir friendship. 

In 1824 Poggtndorff conceived the plan of issuing a 
new physico-chemical journal on a more extem-jive basis 
than any other hitherto existing in Germany, The 
above-mentioned investigators, as well as Berzelius, 
Arfredson, Bonsdorff, and other prominent foreign che- 
mists and physicists promised a hearty co-operation in 
the new enterprise. Before the completion of the pre** 
parations, the death of I'rof. L. W. Gilbert, of Leipzig, 
who for twenty-five years had issued Gilbert's Annaicn 
der Pkysik^ left that periodical without an editor. Pog- 
gendonf entered at once into negotiations with the pub- 
lisher. The result was that he edited the seventy-sixth 
and closing volunje of Gilbert's scries, and then issued 
the first number of the Anna/m dcr Physik vnd C/temie, 
This was the decisive step of Poggendorfi's life. Al- 
though but four years had elapsed since the commence- 
ment of his university studies, he brought to the new 
undertaking a breadth of knowledge, a keenness of dis- 
crimination, and a Hue love and enthusiasm for his work 
which, united with the warm co» operation of leading in- 
vestigators, gave xh^Annalt'n at once a prominent position 
among scientific periodicals. The somewhat ex icting 
duties of the new position did not prevent the continuance 
of his researches. In 1B27 he invented the magnetometor 
for the measurement of minute magnetic variations. At 
this time, also, papers appeared from him on the vibra- 
tions of light, on the aurora borealis, on the law of dit fu- 
sion of gases, on the decomposition of chemical com- 
pounds, on the relations between the elements of ternary 
compounds, iStc,, all of which evidenced a comprehensive 
grasp of the varied departments of chemistry and physics 
In 1834 he received the degree of Ph.D. from the Univer- 
sity of Berlin, and in 1844 the degree of M.D, from the 
University of Kdnigsbetg. In 1834 he was elected to 
the position of extraordinary professor of physics at 
Berlin, in which relation he continued to the time 
of ln$ death. The Royal Academy of Sciences at 
Berlin elected him to membership in .1839, and the most 
important of his subsequent researches were published in 
the TmmacHons of the Academy. These were confined 
almost exclusively to galvanism and electricity, and form 
altogether one of the most valuable and extensive contri^ 
butions which has been made to our knowledge in this 
doji^artinent; His labours were chiefly directed to the 
study oMectrp^chemical and thermo-electric phenomena, 
mettiOdS of hieasuring the intensity of the galvanic 
curroht^^the laws of galvanic polarisation, the resistance of 
OQtiduqtihig: mediums,. well as the invention 

this branch 


of physics. In 1837 Prof, Poggendorff was, actively engaged 
with Liebig in the preparation of the first vplumc of the 
well-known Handwdrterbuch dcr Cliemie/ but was 
unable to continue his co-operation in the succeeding 
volumes. A series* of biographical sketches, ** LebfJns- 
linien zur Ceschichte der exacten Wissenschaften,^' ap- 
peared from his pen in 1853, and were followed in 1863 
by a compendious Biographisch-literarisclies Hand- 
worterbuch zur Geschichlc der exacten Wisscnschaften.*^ 
This book of about 3,000 pages includes the biographies 
and fragments of works and papers of the scientific men 
of all nations and all times, and involved an immense 
amount of time in the preparation, 

Valuable as were the experimental results and encyclo- 
pasdic labours of Prof. Poggendorff, they assume a subor- 
dinate position by the side of the great life-work on which 
his energies were chiefiy expended. In the long series of 
over i6q volumes of the Annalai der Physik mid Chemir^ 
he has left bcinntl him the most enduring monument to 
his zeal and devotion in the cause of science. His rate 
combination of talents, his fine critical powers, his un- 
fiagging industry, and his long period of service render 
his scientific editorial career strikingly sitnilar to that ot 
I the recently -deceased founder and editor of the Pevue des 
\ deux Mondcs 'xw the WMirld of poiiiics t>nd kuers, 'i 
' translation of the articles of foreign investigator- ; 

no small part of his editorial labours, 'j’he sevoniy-six 
contributions of Faraday alone occupy between two and 
three volumes, those of Brewster and Kegnauit require 
each over a volume. It has been calculated that about 
one-fifth of the total number of volumes of the Annalen 
would be occupied alone with the editor’s translations. 
The original plan of making the Annnlcn a complete 
record of all advances niatie in both chemistry and 
physics gradually became impossible, as the opportunities 
and incitements for original research increased. With 
the appearance of the various chemicaJ sej'ials in Ger- 
many, the department of chemistry became less and less 
prominent, until the Annalen has assumed an a:moAt 
purely ph} sical character. 

ICvcr watchful to delect and recognise merit in fellow- 
Jabourtrs, he stood upon peculiarly intimate and friendly 
relations with a large proportion of his extensive staff of 
coutnbutors. Their feelings of love and respect fouiMi 
opportunity for expression lUree years ago, when maoy 0^ 
them gathered to celebrate the fiftieth anuiversaiy of 
foundation of the joinnal. The occasion was very fiib 
observed by the prescniation to the aged editor of a )ub ICe 
volume of the Annalen^ conipdcd under the direction ( 
the contnbutors, and containing special article:^ trom . 
nil ruber of Wding physicists. The hope then expre">».*u 
that it might be followed by many more volumes uuder 
his edilor&bip was not destined 10 be lulfiUed. Ho had 
reached his eighty -first year with miimpaifed p >sscssioo 
of mental and physical powers, when death suddenly re- 
moved him from his sphere of carne.'>t, useful aedvity, 
after a brief and painless illness, A Urge assembly of 
men famous in literature and science, gathered at the 
burial ceremonies, to pay the last trituie 10 the memorv 
of their oeparted friend. It is not alone in science that 
Poggendorff will be missed. His kindly, genial, appre- 
ciative disposition endeared him in the hearts of men Irum 
all classes of society ; and the generous hospitality of his 
home will not easily be forgotten by those who have 
learned to know him in the midst of the family circle. 

T. H. K. 


m£ NEIV STAR IN CYGNUS 
'T'HE following three letters are published in the Astro^ 

A nomiseke Nachiehien^^eiS, 2USt2Ji6:-^ 

Oft December 3 I received the news of the diacoye^ 
of the new star itt Cygnus, but the unfkyou^Me 
Weather did npt kllow me to search for it tui 
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aiii)l^, ito. near fl» base. Tbe {tetais, in G, iuUa, newly 
\ ewia|^^ bere united^ and fom an 

i4lbli<iBeIy upright bell, vide enough to inclose the vhde 
be^ w ai^lnwable-ben Ibe pistil, just at in t?, i 
iMut, stands exnetiy in tin centre of the flower, and 
is terminated lity two xeflesod branches of the stigma, : 
hot tile filamenht, tflsei^ghV in G. btUa, here inchne 
tc^pether, so (hat the smmrs, developing some time 
after the stigma, and titli^ing estrorsely, closely sur* 
round the pi^ smnepluti beneath the stigma. The 
Innicy b^ng seqieted, a» in G. luUa, \)f mi annular swdl- 
ing at tile &se of the ph^ (a. Fig. 97), every humUe bee 
is mdneed to creqi towards the base of the bell.«liapied 
-ecuoll^ ud, when dohm so, first touches the stigma and 
dusts It witit pollen of previously- visited flowmrs, thus 
effecting cross-fertilisation ; then with the same portion 
of its ha^ body it touches the anthers and chaiges itself j 
Itesh pdOea. The endution of the majority of use- I 




F*ft* iticicv «jpg« foa. 

; )ib$s vi^Ukrs firm tHie ht^ey iji eifected by th« base of tbe 
eottitrioted, and the base of tbe ^^ments 
Ol^ted With It (as far as ck, Fig. 96) ; the narrow intmtioe 
tatireea the ovary and the ooroua being thus divided by 
#ke lUinents into as mmy mmm channels as there 9 xt 
IHR^iids iuid filaihtsnts (in' commonly seven, in 

oth^ lire). thm narrow 
dhanaWte hmblo^beea ins^ fim thdlr proboscides 
as &r the kim% Wb^^s diesp and most 

beetles me onable iojmach thebem 
'Ithiis the variety ordbitots has be^ S^Stiy dtminishWd ; 
bsi the humbie-b^y for whibh alone the honi^ is reserved, ; 

oSiiUlp as by these visiU^t lbrtui^dy« as in^ but 

sl^paa 

eio^ertiiisacioh in the species of this group 
certain Ga lufyfu; and the possibulty of 

iSf eWwi^^ Gen^ana Intol^tlng 


, ipe^, 

habiSfiig_;«';|^ mmm 


aet!R^/-:#lsi«med.'’to be 'rvulM ,«^»saiBi|8.4^^ 

namely, -fr. attatMti '%,<ltieun;'<(«<’’Atibiiilflto 
• Soid''.l(i«L'#''Sc 'list.,'” 'xiv« 
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(r : *)• Fm. icHi-^The ti««ie flwer biwcte^ »* 5 ‘ 

-*A |ddc« of the ooroU^s with p^s, (ROtoetniS am> ifetntta*, m 4 wc- 
t«ries<7: 1). 

group Diptera and other useless visitors are prevented 
from gaining the honey by the base of the corolla being 
constneted and by the filaments dividing the interstice 
between the corolla and the orary into narrow channels, 
in the present group (Cr. Uneila^ Fig, 98-102 ; Q* naua, 
Fig, 103-105) the same effect has been attained by the 
entrance to the tubular corolla being barred by hairs 
(fir Fig, 98, 99, loa-ioj), between whioi only four or five 
small openings (<?, Fi^. 99, idt) arc to be seen. The 
corolla, in the previous group wide enough to indbse the 
whole body of a humble-bee, is here so narrow that any 
probosGU attempting to reach the hon^ will gmes ffte 
stigma and the anthers, and. when passing from ffower to 
fiower, will effect crosafetlttisation* But only Apito will 
be enabled to thrust thar proboscides between the pro- 
tecting hairs, and ontyl^pidQfFtera have proboscides iden- 
der enough to penetrate the small op^ngs. Thus, ih these 
flowers the visits of Lepldoptera are useful (or the cross- 
fertilisatiim of the plant, while in the foregoislg group 
they aro useless. 

Most probstiily tbe premt growls niot descended femn 
the fmregoiog ; besides the narrowness ef tbe; ecenUa and 
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t«cr(!)ted hf 

^ !!??? 

ftit^t^ Bt 'tfat ilfciHe of tho corolla itsdr^ 

6L diatmgiiidhed only by 
lon^Sai dtu^ifctibe characteristics) it may be of especial 
' f?. I Iwtve fimnd eack mte^kce 

bitweeii two iaiamcuts to contain two nectaries (o, 
Fl^^tX iO MW OOljr A single one (A) Flg« 105). 

the same g^p heliisv & mmpesiris^ germanica^ 
mmi^BUa. and mmsj^Ua^ iim of which have been directly 
(dhi^emd by tnyself to w by Lepidoptera and 

biitterfliea For lnstatt<^) hear Pootmina and in the 
Val del Fab) August 6^lt I saw G. campestris re- 
peat^y visited ly Bonmm mendas^ Gerst fy hut also 
by tettertfies {Argynms paUs^ Hesperia serratula^ Co lias 
^eom»ftet Lymm argus). 

The fbuidi group of Alpine species of Gentians exclu* 
siv^y to Ctoss-fertilisation by Lepidoptera, will 

W treated of b my next article, 

LIppstadt Hermann Muixek 

{Ta^emHmeA) 

DMEP SEA MUDS^ 

T^CItlNO tka preswit sesdon I propose to lay before the 
^ Society several papers on subjects connected with the 
depots Were found at the bottom of the oceans and seas 
visited by H.M.S. Chalknger in the years 1872, 1873, 1874, 
1875, «w»d 1876, 

Im^mmetrU in use for oUaming mformeUm 0/thed^mits^ 

win be oonvmiienl to introdnoe this first commtuiicatbn 
with a bcief description of the instruments and methods employed 
oh hoaiid.H,M*S* CMimger wbi the vbw of obtainingit^rma- 
tion and spedinens ol these ocean deposits. The instrument in 
most freijitent nse was the tube or. cylinder farming part of the 
soundh^ apparatus, 

Puling tne first six months of the cruise this cylinder was one 
having less than an inch bore, and was so arranged with respect 
to ^ weights or sinkers that it projected about six inches 
bsneath them. The lower end of the cylinder was fitted with a 
comfnoa Wterdy valve. This arrangement gave us a very small j 

^ . I 

In July, 1873, th^ small cylinder was replaced by one having j 
a twminch bore, and it was mso made to project fully eighteen 
inckes below the weights. This was a great improveioent, an 
it |mve a much groatir quantity of the bottom in most soundings. 

The tube w«S) in the days, frequently forced nearly two feet 
Into the bothmi. On its return to the snip, the butterdy valves 
were removed) and .a roU of the clay or mud, sometimes eighteen 
indlb‘%'^lsiWi^ 'wWdd. !he Coined from it In this way we learned 
thid deeper Ia3mm wme very frequently dideient hom titiose 

In tha. mgwdc ooies''^ the Globigefinm Fteropod, I&adio* 
laiMii'.Wdd; ‘i)thdWm''oWseS^he tube ^ not 'hsni% penetrate, 
tlm bon^ ofe^sk^ these deposits o£ferW mote 

remts^ShM^b claps and muds, Oceaslomi% tlm mbeoune 
51 sMm hut the outside Was Wmrked with 

oacidb of manganese. In about thirteen out 
ef we did not get imy mformation 

^ a he^ miniihmdtm Ball's natu- 
dtddgt^ was the oidiiiary beam trawl of the 

Bti&k . Itoi w i B w U ' genmilljr « Imc eanvas or 
other eoarfs cldttmwed Mo the netting, to pre- 

the soft day mr ooee Mm heM entirely washed out In 
this %uy w^ at many stations) got, dong with animals, a lai^ 

.nodules. 


tawlMiorde^^ ddp eliM podtkm 

rlW4 hut Wn pomdiM tell wheihiw the dMge or trawl 


Imd ibeM^M or iNd 

'd^Mb'^'daiMiliW' Tldsabeuld- M'sefnawMS^ 

''pni^ this €n|)i|«M"hs'.oae. loedity ^vdlh: thom'Of ' 

AlmgeAerte 

iM imwl saiddi^ It omdonaBy 

that when Ike gmatsst ease was taken, and when it > 

thdtIm MadMi been drsggiiwM some hours, it! 

WiMut anytBmg in ^ or any evidenoeupon it or mihed|sd^ 
towrite'ts tp 'diour thm it'had. tueen on the bottom, ' ' ^ 

l>iirifig l^eladyear of the emise a tem^nm wm attWdmd 




i^<^:^bai£hw tin, 4 nd)B w UiMrl 

floor.ef tkc.'Qciti 


nets wmo also attached to the trawl aiid dredge. These nets 
ffnqnently came tip nesdr fuU of mud) and almost dwaya cono 
tamed mkute thangs and sragaaentS from die sarfaoe laysts of the 
bottom, 

At tknes the water-bottle attached io thp smmdkg liiio came 
up with day or oose ia it, or had some of the deposit adhering 
to its nnder-sarface. 

These then were the means and methods emplow^ toe getting 
inibrmation concerning ocean depodtS) and eollec^^ly ^ ^y 
have furnished us with a large amount Of materiid,, Acjunfm 
examination of the spedmens procured has plready mneh M 
creased our knowledge of tbe nature and distribution of bmam; 
deposits, of the sources of the materials of which they nte 'BiItt 
up, and of the diemical processes taking place in the deep waters 
and on the door of the ocean, 

Vokanic dSris in Ocean £kpo$iis emd some of the Produep 
of Ue DisiHtegriUim and pmmposUknA 

In a preliminary leport to Fiof, Wyville Thomson, which 
has been published In toesJhew^eedmgeeA the Royal Society of 
London, X pointed oat the wide-spread distribution of volcanic 
diMs in ocean deposits, and its probable induence in the forma- 
tion of deep sea clays, and maimwoese nodules or deposit imis. 
In this paper I pre^pke to treat m these subjects in more debuil, 
and to give some of the results of observations which have been 
made sinoe the above report was written. 

JPumk^Stones^ 

Tbe form of vokantc most frequently met widi in ocean 
deposits is pnmioe stone. 

Specimens of these stones, varying from the sire of a pea to 
that of a foot*bsB, have been taken m dredging at eigh^ of our 
stations. I have placed the position of these sitadons On n >Aap, 
horn which it WlU be seen timt they occur all idm^ mir foute, 

JSTeir volcanic oentres the dredge has frequently ;bf#gl|t them 
up in great numbers, as off the Asoees in the Atlaii^ oF Kew 
Zmlai^ and the Kermadec Islands, at several placet among iM 
PbiMppine Islands, off the coast of Japan, and elsewhm, M a 
rule, th^ ace nbt numerous in shore deposits when ^ese axe 
distant from volcanic regions. In d^osus far from land they 
are most abundant in di^ sea days, Mm whidi the shdUs and 
skdetona of surface organisms have been dl or nearly all 
removed. 

In the North Padhc the trawl brought up bushds of them 
from depths of 2,300 and 2,900 fathoms. Perhaps in no sin^ 
instance have we trawled auecessfuUy on any of our dei^ sea 
ckya without gating nunibers of these amnes. If there be an 
mmeption H Is in tim North Atlantic. But here it is to he rep 
mmnbered that while we were inymti^ng the condhioiis of the; 
North Atlantic, our attention had not yet k»en diieoted tothe 
importance of detecting the presence id^utnice^ and we haye 
not preserved suCh large sainplel of the North AUatitic depo^ . 
as those of other regions. 

On the whdC) pumice^uitonea ate more numerous in IM Fadff c 
tMn in the Atlantic deposits, 

la the Globigedna ind other organic oones^ they ate ahnndMi 
or otherwise, according as the deposit ts near or Isr removed 
Mm volcanoea. In these ooaea tlmy never occur so abundantly 
as in the clays. They m more or leas masked uM Coveted up 
by theaccumnlate4 remains of fommintfera^ diatoms, or other 
surface oxgaimus* In like xnanner they are obscured in shore; 
deposits by river and coast detxitna. Besides those specimeii% 
which aw suftciehtljr Isiige to be euainined hy the hai^ vm . 
. de£e,<du<i sfkh the mleriMope xninutb particles of ieidi|»ar ^ 
;:0uf ''Cnean'-dcuHiuits, < ' ; . ’"''L 
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M litiitt' ' Sdm^ > m ooAtdd nM ; 

]peiib9d4fr M iiiim^b^«icv W ^ Mt substaiuie 

i)xt<^1sL ^tmD^ l^ nacletts ol 

mmpatiim apdixl«% lairiyiditl «kiill |i|«Mik:t]y rekt* Some 
vbicii a 4epii of over three miles^ 

witl^ whea 4fie4« HoAt :£:>r in z win of water ; othexSi 
lehiich %zv0 iie4i^oite pmtu^ ^ompos»tioii» sink at once. 

a gteat varietf of teatore and composition. They 
awf ^pey# grtcn, or , taack in colour. They are highly 
yealchtar^. or /rriber compact and hbrotis. There would appear 
to he every .^dathm from common feldspathic to dark green 
pyroxenlokMs. 

We £nd in them crystals of sanidfn, augite, hornblende, i 
. cftiyiihe, quarts, Incite^ magnetite, and titaniferous iron. Mag- 
netic iron ore was found iu all the specimens eaamined, either in 
cayntals or in the form of dust The other minemls vary in kind 
ind abundance in the different spedmena The same crystals j 
which we had in the pumke occur in all the kinds of ocean 
'deposits. I 

Smrm &f the Pumic^Stmes. ] 




df w^at,' 'ii ,;lraowa as vo1(ai^ ' dust" ot' 'asl^'''" , 

Kaw^n^^ ^ Sir WyyUle Thomson a pa^k «rf ^bpfWn 
asheS'^fldimlsIion'theisl^ of 

St. Vittcjmt, one bundle ahdiiitly 
^les; distant' ' I, have examined this, and it/.padni/n&.'mf' 
hiigmenisof jdie same cliaracter as those in the knihi to wi^ 
have just r^eneo,^ some of the particles beipg perhaps a . 111% 
larger ^ We have sometimes found this tm in constdeMde 
abundance mixed up with the shells in a globighrina oo^ In 
thedapoelti for hundreds of miles about the Sandwich Ifhmdi 
there ate msny fragments of pyroxenic lava, which I bdijeve. 
hare been borne by the winds, either as ashes» or in Ihe fym of 
Pele*c hair. 

At Honolulu we were informed that threads of Pele^s hair 
were picked up in the gardens there after an eruption of Kikuea, 
One hundred and eighty miles from the volcano. This FeleV 
hair bears along with it small ctystals of oltyine. 

Obsidian and Lam Fra^menfs, 


The pumice-stones which we hnd at the bottom of the sea 
have most likely all been formed in the air. Some of them may 
have fallen upon the sea ; but the great majority seem to have 
fallen on lano, and been suhsequently washed amd floated out to 
sea by rains and rivers. After floating about for a longer or 
shorter time they have become water-logge^ and have sunk to 
the bottom- Both in the North Atlantic and Pacific small 
pieces of pnmice were several times taken on the surface of the 
ocean by means of the tow-net. Over the surface of some of 
these serpulm and algae were growing, and ciystals of saniditt 
projected, or were imbedded in the feldspar. During our visit 
to Ascension there was a very heavy fall of rain, such as had not 
been experienced by the inhabitants for many years. For several 
days after many pieces of scoriae, cinders, and the like were 
noticed floating about on the surface of the sea near the island. 
Such fmgments may be transported to great distances by 
currents. ' ' ' ' 

On the shores of Bermuda, where the rock is composed of 
blown calcareous sand, we picked up fragments of travelled vol- 
canic rocka The same observation was made by General 
Nelson at the Baimmas. Mr. Darwin noticed pieces of pumice 
on the shore of Patagonia, and Prof. h. Agassis and his com- 
panions noticed them on the reefs of Brazil. During a recent 
erhption in Iceland, the ferry of a river is said to have been 
Uo^ed for several days by the large quantity of pumice floating 
down the river and out to sea. All the pumice which we And 
need not be of quite recent origin. Mr. Bates informs me that 
great quantities of pumice ate continually being floated down 
tlm AtuaaoU. These come from near the foot of the Andes, 
where the head-waters cut their way through Acids of pumice- 
stones. In the province of Wellington, New Zealand, two of 
the riycfs run through areas covered with pumice, and during 
flo^ bear great quantities out to sea. 

Prof. Alex. Agassiz has kindly furnished me with the following 
note s 

‘ The river Chile, which flows through Arequipa, Peru, has 
cut its way for some thirty miles through the extensive deposits 
of vbteaute ashes which form the base of the extinct volcano, 
Misti $oi»e of the gorges are even Soo feet in depth, forming 
regular caflons. The whole length of the river bottom is covered 
by weH-jrc^e^ pimms of pumice irom the size of a walnut to that 
ot « man^s head. In the dry season (winter) there is but Utile 
water floudng, but in* the summer, or uain/ seasou, liver, 
whkh has a very considersble fall (7,000 met in a distance of 
about niitety miles), drives down annually a large mass of these 
rdUed pumice-stones to the Pacific. The volcanic ashes are not 
reeenb 1'here is no tradition among the Indians of any eruption 
within historic times.'* 

Capt. Evans, the present hydrographer to the navy, b%nniS 
me that he frequeuUy picked up pumice ou the Great Barrier 
Eeef 'Australia. '■ 

. V Vofeank Askfs, 

l^es^ volathic centres, an sometimes at great distances from 
land^ we |md much volcanic matter in a very 6ne state of division 

consists of minute paitlicks of 
feld^pdr, borhbtede, aUgite, olivine, magnetite, and other vol- 
canic miiierafe. , Ijh the South Pacific, many hundred miles flrom 
Uftd, and Arqk k fathoms, the tiiwl brougHt up 

a number qf’ mttirely/.cotopoSed of '"ttieiie ' com^ . 

mihuied li^agmehis.’' ld^me;ie/bkVk";blton'l 


Small pieces of obsidian and of feldspathic and basaltic kvas 
were frequently found in deposits near volcanic islands. 

At two stations in the South Pacific, many hundiied mdlei 
from land, we dredged pieces of this nature of considetabte size 
larger than ordinary marbles. It is difficult to account for the 
transference of these fragments to the places where they were 
found. It is, however, in this region, and this alone, that it' 
may be necessary to bring in a submarine eruption to account for 
the condition of things at the bottom. 

A consideration of these observations, and the specimens 
which are laid on the table, will. I think, justify the conclusion 
that volcanic materials, either in the form of pumice-stones, 
ashes, or other fragments, ore universally diitributed in ocean 
deposits. 

They have been found abundantly or otherwise in our dredg- 
ings, according as these have been near or far from volcanoes, 
or as there has been much or little river and coast detritus, or 
few or many remains of surface organisms in the deposits. 


of the Products of the Decompositmn of Vohank ftSris. 

C/07.— ‘Pure clay, as is well known, is a product of the de- 
composition of feldspar, and the clay which we find in ocean 
deposits appears to have had a similar origin. 

in the deposits far from land the greater part of the clay origi- 
nates, I belfeve, from the decomposition of the feldspar of frag- 
mental volcanic mateiial, which we have seen to be so universally 
distributed. 

Pumice-stone is largely made up of feldspar, and from its 
areolar structure is peculiarly liable to decomposition. Being 
permeated by sea- water holding carbonic acid in solution, a part 
of the silica and the alkalies are carried away, water is taken up, 
and a hydrated silicate of alumina or clay results. 

Like most days our ocean clays contain many impurities, 
these last treing as varied as the sources whence the materials of 
the deposits are derived. 

Let us briefly enumerate the sources of these materials. 

We have (i) the matters derived from the wear dt eciasts, 
and those brought to the sea by rivers, either in a state of sus- 
pension or solution. The material in suspension appears to be 
almost entirely deposited within two hundred miles of the Jand; 

Where great rivers enter the sea. and where we have Btrotig 
currents, as in the North Atlantic, some of the fine detritus may 
be carried to a greater distance, but its amount never be 
very large. In oceans affected with floating ice we have land 
dSris carried to a greater distance than above stated ; for iii« , 
stance, we can detect such materials in the depnsite of the North 
Atlantic ns far south as the 40th paral'el N., arid in 
Padfto as far north as the 40th parallel S. 

Some of the substances in solution, as carbonate of lime and 
silica, are extracted by animals and plants to fortri t^ir shells 
and skeletons ; these last, falling to the bottom, fbrm a globl^'* 
rina, a pterop^, a radiolarlan, or a diatom ooze. We have alse 
the Imnm of mmmals and fish mixed up in dtflerent 
deporito. These, as vrell as animal and vegetable tisaries,j|m^* 
rally are a sprim phosphates, fluorid^ somebxlddi 
and pmatbly 'of pther ipotganic ma'torial. " 







to ttii» M » 0«woe, of ^ mittwiata in <«a aee£S 

^^^e haVe the da* W gteat du- 

tanoe* W toe»ind», and 

a»e bjrttom and adds to the dflxMhhw* takme pUee. Jn tlw 
tmd^wind reeion$ tht Kor^ Atlantic we have a very red- 
coloafed^^ in dean water* which is largely made tip of dust 
[ram the Sabarai Snch dust mM^uentiy fells in this region as what 

is mlfed hlood-raltte , i ^ 

3* We have the loose volcanic matenaw, which have been 
shawm to he nhiversally distributed as floating pumice» or as 
sshes carried by the wind* 

This short review shows that the day in shore deposits is 
chicly derived from river and coast detritus. As we pass beyond 
about one hundred and fifty miles from the shores of a continent 
the chatsu!^ of the clayey matter changes. It loses its usual 
blue coloi£r, and becomes reddish or brown, and particles of 
mica and rounded pieces of quartz give place to pumice, crystals 
of sanidin, augite, olivine, dec. All this goes, I think, to show 
that in deposits far from land the clay is chiefly derived from 
volcanic though in the region of the North Atlantic trade* 
winds much of it may be derivdi from the feldspar in the dust 
of the Sahara* ! 

The pumice which floats about on the surface of the sea must 
be continually weathering, and the clay which results and the 
crystals which it contains will fall to the bottom, mingling with 
the deposit wliich is in course of formation. In our purest glo- 
bigerina ooze this clay and these crystals are present. If a few 
of the shells, say thirty foraminifera, are taken from such a 
deposit, and carefully washed, and then dissolved away with 
weak acid, a residue remains, which is red. brown or grey in 
colour, according to the region from which the ooze came. If 
the same number of shells be collected from the surface and dis* 
solved away in the same manner, no perceptible residue is 
observed. The clayey matter would therefore seem to have 
infiltrated into the shells soon after they feU to the bottom. 

X have already mentioned several instances of pumice-stones 
having been found on coral-reefa Many more instances could 
be given. These stones, undergoing disintegration in these 
positions, add clay, crystals of au^te, hornblende, magnetic 
iron ore, <kc., to the limestones which the coral animals are 
building uj). 

I have found these crystals in the limestones and red earth of 
Bermuda, and in a specimen of the limestone from Jamaica* 

This observation, it appears to me, points out that the red 
eaith of Bermuda, Bahamas, Jamaica, and some other limestones, 
may originally have been largely derived from fragmental volcanic 
material, wmch were carried to the limestone while yet in the 
course of formation. There are also small particles of the per- 
oxide of manganese in the red earth of Bermuda. 

( 7 > ^ C0fU£ntied,) 


CHEMISTRY AND TELEGRAPHY^ 

IS CLAIMING at the outset any pretensions which could 
^ be advanced in his behalf for the honour conferred upon 
him, Pyof* Abel assumed that his advancement to the position of 
president was intended more as a recognition of the special im- 
portant bf chemU science in its application to telegraphy* 
rrqbeedi^ Up^ this assumption he made chemical science the 
basia of his ad^$, and went on to show the principal direc- 
tions m wMch it bears importantly upon the work of the tele- 
graph engineer. 

No stronger ^idence of the value attaching to a combination 
of clmipm wi^ electric^ res^ch need hs sought for than tliat 
which IS to be found in the labours of the late Dr, Matthiessen. 
Ills mycfeti^ations into dm causes of the difrereuces in the resist- 
ance of various kinds of commercial copper were followed by 
m^jmjporkant resttlta, ' 

aaperii^fe so carefully conducted by him 
soured the ^fiuflnce whicKthe principal metalloids and metals 
^ naturally associated wirii copper exerted upon the 
power c( the pure ihetal, and ne afrwards deter- 
mii^d ^nduebng powerof impojiaid vaiieriesof con^^ 


** Conaudtoia of electrijct^, I'or instance^ amongst the 
by experiments was the im- 

orths Variety of Tetegrapli 

^ % fee Prof Absi . f.k,s. 


portant bne tbit by no combination Of any bfeLbiriaiOtal oaf alloy 
was it posrible to inctease the conducting power of pure cbppeTi 
but that, <m the contrary, a most prqudicial effect vfes exerted 
upon It by the presence of some of the non-metallic elemeftfe— 
notably oxygen and arsenic— which are almost invariably to be 
found as impurities in the copper of commerce. It was these ' 
non-metallic impurities he found rather than the presence of afry 
of the other miHnls which chiefly impaired the conductivity (Sf 
copper, although both iron and tm exercised a deleterious influ^ 
ence. Thus, fixing the conductivity of pure galvano-plastic cop- 
per at ioo, the addition of merely traces of arsenic reduced it to 
60 ; while an addition of 5 per cent brought it as low as 6*5 ^ 
the existence, again, of i'3 per cent, of tin in pure copper 
reduced its conductivity to go 4, and with only 0*48 per cent of 
iron present the conductivity fell to 36. 

Specially interesting were the experiments made by Mat- 
thiessen to ascertam the cause of the good eflects which had long 
before his day been observed to be produced upon the working 
qualities of refined copper by the aaditton of minute quantities 
of lead. The existence of 0*25 per cent of lead in copper 
renders it so rotten that it cannot be drawn into wire ; the 
sence of even so minute a trace as o‘i per cent, unfits it for wire- 
drawing. Some special action must therefore take place during 
the melting of copper which would serve to account for 
toughening and softening effects obtained by the addition of a , 
small quantity of lead. The fact that the copper when sub- 
jected afterwards to a most careful analysis shows nothing but 
the merest traces of lead, would indicate that dur'mg the process 
of melting, the lead combines with and removes from the copper 
some impurity which would otherwise materially affect its 
toughness and ductility* The well-known aflinity of lead for 
oxygen, combined with the fact that the presence of oxygen 
in copper beyond some narrow limit was known to affect its 
quality prejudicial]^, afforded good reasons for supposing that 
this impurity could be nothing else than oxygen, and this view, 
which was further supported by the beneficial influence of lead 
when employed in casting operations with copper and gun metal, 
received the strongest confirmation of its correctness from 
Matthiessen^s experiments. Thus, the addition of 0*1 per cent* 
of lead to a sample of copper (the two being fused together in a 
current of carbonic acid), raised its conductivity from 87*25 to 
93, and the amount of lead remaining in the metal after that was 
too minute to lie detected. So with tin, the alloying of 1*3 per 
cent, of which with copper reduced, as has been alr^y stated, its 
conductivity to 50*4 ; yet on melting the sample fused in contact 
with air with 0*1 per cent, of tin raised its conductivity to 94*55. 

It was these investigations of Matthiessen which indicated to 
the wire manufacturer whence he could obtain or how best fiilfil 
the conditions for the parity of a quality of copper, which would 
meet the requirements of a conductor whose sisc might be laid 
down by the telegraph engineer, whilst his researches into the 
preparation of alloys brought the most valuable aid to the B, A. 
Committee of i86i, in their determination of the standards of 
electrical resistance. 

But it is not only in fedlitating the selection of suitable 
materials for conductors^ as well as in raising their qu^ty as such 
that chemi^l science has brought important aid to the telegraph 
engineer ; it has been most usefully applied in the investigation 
and determination of the materials most suitable as the dmcctrics 
of telegraph cables, and it is in this direction that telegraphy may 
look in the future for the most valuable results from the labours 
of the chemist. Dr. Milleris investigations (instituted at the 
desire of the Submarine Telegraph Committee) into the causes 
of the decay of gutta-percha and india-rubber, confirmed thC re- 
L suits whicli Hoffman had already communicated in i860 to the 
Chemical Society and whidi Mr. Spiller had obtained some years 
afterwards. But Miller examines more in detail than either of 
his predecessors has done, into the changes whidi these gums 
undergo, and firmly established the fact* that the alterations in 
their structure, resulting in the gradual destructimi of their insu- 
lating powers, was due entirdy to atmospheric influence, acceler« 
ated by the exposure of the material to fight. He further pointed 
out that intermittent exposure to moisture, esi^cially if solar %ht 
has access, rapidly destre^s gutta-percha, whilst if kept contmu- 
aUy immersed in water it remains unchanged for an indefin^ 
period. He aho showed that commercial gutta-percha coutameo, ' 
pmvious to any special exposure to oxidising influences, as much •„ 
as 15, per cent, of roiinous matter and a considerable ^01^ of 
wafer (2*5 per cent) meohantcaliy diffused through IL 
ridel^^le iittpmvenienfe had doubtita been made su^ that date 
in the xnechsisdmd ^cesses fer preparing gutta-perchOf hut tiiM 
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do flot tippcar to tore been attoded with similar improvoments 
hi the qnmty of tao matedal ''m indicited by its chemical com- 
position, for the high^t qtoily oi sheet gutta-percha which Prof» 
Abd himself had been able to hod cohtatnea 127 per cent, of 
Tcsinoiis matter -and 5 par cent, of wat<S‘. Much greater pains 
are no do^bt t^h to consolidate the material and express the 
liralter from the g^tta*percha coatings of wire than in the manu- 
facture of sheet gutta-percha* Nevertlieless, that a consider- 
able ambitbt of inclosed water still remains is evidenced by 
the fw ihat in two samples of covered wire, submitted by 
tlm saijae mohuCacturers as lately as September and Novem- 
ber tot, tile one contained i‘86 per cent,, and the latter 3*97 
cent, of Water, Little doubt now remains that the pro- 
of ** mastication'" (to which gutta-percha is subjected for 
the removal of certain impurities and the production of a me- 
chanically homogeneous material) favours oxidation, so that the 
destruction of some of the most valuable qualities of gutta-percha 
as an insulator depend upon the degree of completeness to which 
the mechanical impurities have been remm^ed. An examination 
of gutta-percha seems to show that, provided the material 
has been reduced to a compact condition, oxidation due to ex- 
posure to the air and light proceeds but slowly. 

I)r. Miller also points out that mastication promoted the oxi- 
dation of india^mbbary and further experience has established the 
wmilarity of the two gums in this respect. The application of 
vulcanising to india-rubber was hailed as a most irapoitant step 
in submarine telegraphy ; bat although many chemists have 
made this same process of vulcanising a subject for study and 
Investigation, it remains imperfectly understood even to the pre- 
sent day. The wire manufacturer liad no dilTicuUy in meeting 
the most important objection urged against the application of the 
vulcanising process (viz., the injury done to the conductor by the 
chemical action of the sulphur in the dielectric upon it) by avail- 
ing himself of the fad that tin would not be equally affected, 
iii 3 $0 protectmg the copper by the simple process of tinning. 
Still the tendency to an alteration, either in the chemical or 
mechanical structure of vulcanised india-rubber, exhibited by it 
when kept submerged in water, has developed serious elements 
3f uncertainty in cables prepared by the vulcanising processes. 
tVof. Abel then proceeded to give some interesting illusiratfons 
town from his own personal experience of the uncertainty of our 
ixistto knowledge regarding the chemical and other condilions 
0 be ful6IIed in the application of vulcanising processes to the 
^reparation of telegraph cables. 

A number of half-mile lengths, for instance, of vulcanised 
elegmph cable — some for field service, others for firing broad- 
,ide$ on board ship-- were found, after a period varying from 
sighteen months to three years, to have undergone considerable 
leterioraliott ; the dielectric in some instances had become so 
wrous that even the variarions in the hygroscopic condition of 
he atmosphere on board .ship, where the wires were placed be- 
;ween de<^s, caused decided differences in the results obtained 
iVith a particular battery power ; and this alteration was not 
listributed uniformly over a length, the porosi^ in some in- 
itances extending along a few feel only, the adjacent portions 
>eing in very good condition ; an insjiection of a large quantity of 
;he same sort of cable which had remained untouched in store 
showed precisely similar results. 

The uttcfatainty attaching to this is still further illustrated by 
he fact that in armoured cables with multiple cores of this de- 
icription some of the cores reuiain comparatively good, whilst 
he insolatto of others had follen off to a very great extent. 

Scarcely less convicting is the experiencegained with cables 
prepared according to iiooper^s ^tem. This system consists 
IX maintaining the inner portion of the india-rubber surrounding 
he contiuclor in an unvtucanised condition by means of a se- 
jarator,” which contains a prejparation of a metal possessing the 
^wer of arresting the passage of the sulphur beyond it during 
ind subsequent to the application of the vulcanising process, 

the deterioration due to the alteration of the india-rubber 
31^]^ caused by oxidation, the question naturally arises as to how 
he oiifjrgen hnos access to it ? It must evidently find access to 
he xhitoi^of the dielectric through (he substance of the atbk^m 
which is more than confirmed by the researches of Graham, 
rto chemist showed that solid india-rubber absorbed 

ixft^ to an extent which showed the gas to be twice as soluble | 
j| it as in the ordinary temjperature, and the compara- > 

Wy grater bf vulcanised india-rubber ’f 

his atorptit^ We todation of unvulcanised h 

be% Qito the tendetu^ to the absorption of 


the ktter, must be promoted by the Iniapeased tendency to che^ 
micxM change of and continual asrimxktfon of Oxygen by the, 
inner portion, which thus acts like the vacuum by which Gtahahi 
caused air very rich in oxygen to filter throt^h.a stout vutofiked 
indturrubber tube^ . 

The efforts made from time to time to improve the insulation 
of oablmfi served until lately to clear the ground for future expC'* 
riments, but of late impottant success seems to have b^n 
achieved in a direction where dlfforent experimenters (including 
Prof. Abel himself) had failed— that direction is towards parafhn, 

a substance which during the last thirty years had passed from 
the obscure position of a chemical curiosity to the foremost rank 
amongst important chemical products."" In 1875 Mr. Field, 
F.R,S,, working in conjunction with Mr. Tailing, the mineral- 
ogist, produced by means of a solvent, or by masticating the sub- 
stances together, a black ozokerit-product with india-rubber, 
which appeared quite free from the brittleness which Matthlessen, 
who also had been at work here, failed to get rid of. This pre- 
paration in point of insulation and itiductive capacity com))are« 
very favourably with india-rubber and guttaipercha, and would 
seem likely to prove very valuable for telegraphic purposes in 
the future. 

Trof, Abel could only allude to the importance qf chemical 
science in the proper management of hatteriCsS, a subject which, 
after the valuable paper read before the Society by Mr. Sivc- 
wright, ‘‘On Batteries and their Kmployment in Telegraphy,"" 
and the instructive discussions which it elicited, needed only to 
be named. Amongst other matters of impottonce where the 
telegraph engineer might derive great benefit from the fruits oi 
applied chemistry, were the decay and j>vcscrvatiqn of telegraph 
poles, the preservation of fibrous materials used in constructing 
submarine cables, the production of points and Uie protection of 
cables against the deposition of vegetable or animal growth. 

Prof. Abel then concluded his address by a final iUustratimi of 
the manner iu which the practical electrician may unexpectedly 
be brought face to face with problems which can be solved by a 
knowledge of chemistry and by that alone. Lieut. -Col. Stotherd, 
K.E., having pointed out certain defects in the permanency and 
difficuUie.s connected with the testing of Abers “ j-ihosphide "" 
fuse, he (Prof. Abel) constructed another form of high tension 
fuse specially designed for submarine mining. The poles of this 
new fuse were 0*05 of an inch apart, in an insulating column con- 
sisting of Portland cement with sufficient sulphur to allov^ of its 
being melted and cast in ii mould. Fuses manufactured iu this 
way were supplied to different militaiy .stations, and after a time 
it was found that the average resistance of the fuses beini; 15,000 
ohms, that of many of Uiem bad fallen as low as 300 or 400011111??, 
and one or two had gone down even l>elow 50 ohms. The cause 
of this at first sight inexplicable change in the stability of tlie fuse 
was traced by Mr. F, O. Browm to the existence in many ot the 
cement pillars of very minute hair-line cracks or fi.ssures exten i- 
ing sometimes ri§ht across the space between the inclosed small 
copper wires. The sulphur in the cement and the copper wire 
in presence of the air which had penetrated with the ever- 
concomitant moisture had set up a galvanic action which had ' 
formed one or more complete bridges, thereby ahorl-circuiting the 
copper poles. Chemical knowledge, which unravelled this mysteiry ' 
at once, provided the remedy j platinum, upon which sulphur and 
air were powerless, replaced the copper, and the permanence of 
the fuse was secured. 

A hearty vote of thanks to Prof. Abel w^as carried by acclama- 
tion, and it was decided that the address should bq printed £^nd 
circulated amongst the members. 



SCJIOLAI^SmfS AND EXiminONS FOR 
NATURAL SCIENCE AT CAMBRIDGE, 1S77 

following is a list of the Scholartiilps and Exhibitions 
•k for proficiency in Natural Science to be Offered at to 
aevenal Colleges and for Non-CoUegiate S^ttidehts in Canibridge 
during to present year 

Trmity One or more Foundation ScHolandnps ot 

100/,, and one Exhibition of 50/. The examination for these 
will comtuence in the first week of Aprih 
St, John*s CotUgc.-- Otit of to yalttft of S®/- per annum- 
Inhere is a separate examinatfon in NatumJ Science at to time 
of to aiaual College examinatto at to ei4 oC :to acadtoiew 
yeair, jin Mhy | w Exhib*ti<ms and lfoh^ SeWtohto, 
.ranging' in , vme np^to lObf, mi ' W studeto-'lto'''' 



NATURE zn 


iu3t mnioutit pf knowledge ^ <-las. 

to or Mathematics usually gains m EschibJtion or hcholarship 
jft the College. >, 

XtWs Wednesday, Apfd^ following 

lays an Exhibition in Itotural Science will be offered for com- 
pictitlon. The Exliibition is worth about 9^. a year, and is 
lenable for three jears, bwt not with any other Exhibition or 

Scholarship of the College. . t i:. r ^ 

6V/r/r^.'---One, or more m value from 30/, to 70/., 
wjcording to the number and merits of the candidates, tenable 
tbree-ahd-a^half years, atid for tliree years longer by those 
rho reside diiring that period at the College. 

and CaUts 6 V 4 ;^e. — Ofte of the value of 60/. per 
mnum., The examination begins on the last Tuesday in the I.cnt 
erm. College examinations are held annually in the Easter 
erm for Medical and Natural Science Students who have passed 
be "University previous examination, in Anatomy, Physiology, 
Physical, Chemistry, &c., at which prizes and Scholarships of the 
ralue of from 6a/, to 20/. are awarded to members of the Cob 
ege of the first, second, and third year, on precisely the same 
conditions as those for other branches of feaming, Exami- 
lations are also held, as vacancies occur, in Botany and Com- 
jarative Anatomy in its most general sense (including Zootomy 
md Comparative Physiology), for two Shuttleworth Scholar- 
hips, each of the value of 60I. ner annum, and tenable for 
hree years. The successful candidates for the Tancred Medical 
Itudentships are required to enter at this College ; these sUidcnt- 
hips are five in number, and the annual value of each is 100/. 
nformation respecting these may be obtained from B. J. L. 
frere, ICsq., 28, Lincoln’s Inn Fields, London. 

C/ar^ 'One of the value of 60/. per annum, tenable 

or two years at least. The examination will be held on March 20. 

I>c>wnmj — One or more of the value of 60/. per 

iniium. Tlie examination will be on or about April 9. 

Sfdfiey CoUege . — One of the value of 60/. The examination 
i^ill be on March 20. 

Emmanuel College, — One Foundation Scholarship of 70/., 
enable till the holder is of standing for the degree of B.A., and 
3ur Minor Scholarships (two of 70/., and two of 50/,), tenable 
yr two years, will be awarded. The examination will take 
•lace on March 20. 

d^OfuColhgiaie Slwlenls , — An Exhibition each year is given by 
he Clothworkers’ Company, value 50/. per annum, tenable for 
hree years. Flxamination about Christmas, open to Non-Col- 
ygiate Students who have commenced residence in the October 
erm, and to any who have not commenced residence. Informa* 
ion to be obtained from the Rev. R. B. Scimcraet, Cambridge. 

The subjects, it may be stated generally, are Chemistry, 
^hysics, Geology and Mineralogy, Botany, Comparative Ana- 
omy and Zoology* and Physiology ; but for detailed information 
ppUcation must be made to [the tutors of the respective Col- 
sges. 

Although several subjects for examination are in each instance 
iven, this i$ rather to afford the option of one or more to the 
mdidates, than to induce them to present a superficial know- 
tdge of several. Indeed, it is expressly stated by some of the 
iolleges that good dear knowledge of one or tM'o subjects will 
e more! esteemed than a general knowledge of several. In 
>me instances, as at Calus College, each candidate is required 
) furnish beforehand a list of the subjects in which he desires 

> be fcxamined. 

Thei^e is no restriction on the ground bf religious denomina- 
on« in the case Of these or any of the Scholarships or Exhibi- 
ons in the Colleges or in the Univemty. 

Colleges do not restrict themselves to the number 
.ftohips here mentioned, but will give additional Scholar* 
candidates of suphrior merits present thcm.selves j and 
ther Colleges than those ticre mentioned, though they do not 
ffor Scholarshipa, ate in the habit of rewarding deserving 
udents of Natural Science. 

3[t may he axMed that Trinity College will give a Fellowship 
Natural Science, once, at least, in three years, and that such 
Fdlowahip will be gjvcn in the present year. The examina- 
on will take place at the end of September, and will be open 

> all Badhdpirs of Arts, Law, and MMicine of the University, 

^ W tnpte thfce years* standing from their first degree. 

made to the Kev, Coutts Trotter, Tutorof 

^ ^ Collets ate Understood to be willing to 
wfjta te merit in Natural Science equivalent to 

in. 'of ^ giving them for ' Classics • 


0(/n ASTRONOMICAL COtVMII, 

The Comet of 1812. —In view of the spproaehipg return of 
the comet discovered ky Pons on July 20, 1812, vriiidi beyond 
doubt, at the time of its visibility, was moving in an elliptic 
orbit with a period of about seventy years, it is not without 
interest to inquire into the particular circumstances of its traick 
in the heavens, and distance from the earth and sun, under, 
different assumptions, with regard to the time of the next peri? 
helion passage. The case is a very different one to that of 
Hailey’s comet (which has a period only five or six years longer 
than that of the comet in question) at its last appearance in 1835, 
or even at the previous one in 1759. The semi-axis major of 
Halley’s comet was already known with considerable precision, 
from this body having been observed at several returns to peri- 
helion since the year 1456, and in 1835 an exceedingly close pre- 
diction of the date of the comet’s arrival at its least distance from 
the sun was made, it Ls true, after most laborious calculation. 
Pons’ comet of 1812 is not thus situated. So far, no previous 
appearance has been recognised, and we are, therefore, depen- 
dent entirely upon the observations made in 1812 for the deter- 
mination of the length of the revolution, and hence of the epoch 
of its next return. Within what limits these observations admit 
oC the period being assigned, has not perhaps as yet been full/ 
examined, but it ap]>ears probable they will be wider than in the 
case of another comet of similar length of revolution, that dis- 
covered by Olbers on March 6, 1815, the perturbations of which 
were calculated for the present revolution by Bessel, who fixes 
the return to February, 1887, though the j^uediction may be 
materially in error. 

From the great inclination of the orbit of Pons’ comet to the 
plane of the earth’s annual path, it is perhaps possible that with 
a fairly accurate prediction of its position, it might be detected 
witli very powerful telescopes, no matter at what time of the year 
the perihelion passage falls, but such prediction being impracti- 
cable, it is desirable, as we have already remarked, to trace out 
the apparent path of the comet amongst the stars, on different 
hypotheses as to date of arrival at perihelion. At present we 
shall confine our remarks to the more favourable conditiona 
under which it is possible for the comet to appear. 

The nearest approach of the comet’s orbit to that of the earth 
(0185) occurs near the passage of the descending node, about 
9j days before the arrival at perihelion, and the longitude of the 
descending node being in 73*^ 56’ for 1880, we may assume the 
perihelion \)assage to take place on December 15*0. In this 
case the comet would have the following track : — 


Nov. 5 

R.A. 

0 

N.P. 0 . 

0 

Distance 
from earth. 

223 8 

32-9 

.. 0787 

,» 15 

228*4 

38-3 

o'SSt 

„ 25 •• 

23 b '3 

527 

o‘3I6 

Dec. 5 

252 •$ 

110*1 

oiSg 

„ 15 ... 

283-0 

157*0 

0-356 

,, 25 

3^-4 

i64*8« , 

0 - 62 V 

If the y)eriheHon 

passage be taken eight days later, when the 


earth and comet would have about the same heliocentric longi- 
tude, with the latter body in perihelion, we shall have : — 
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Under such conditions it appears very improbable that the 
comet conlcl escape observation. At its discovery in 1812 it w^ 
a diffused telescopic nebnWty, towards the end of Au^|it 
it becamt visible to the unaided eye, and about the tlnie of 
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lie«urcst approach to the earth in the middle of September it 
exhibited a tall fli* in length* according to Baron de Zacli ; at 
this period^ though near periheHou, iu distance from the earth 
was 1*26. >^e may conclude that should the comet arrive at 
its least distance iroih the sun about the close of the year, its 
recovery wlU be almost oertain. 

In a future note we shall examine the conditions attending 
perihelion passage at other seasons* 

The appearance immediately preceding that of 1812 probably 
occurred about the year 1:74c, The calculated comet of that 
year had very diflTerent elements, and the same remark applies to 
the two comets of 1743* Struyek mentions a second comet in 
1742, recorded in the journals of several Dutch navigators. On 
^e morning of April 14, the ship being (at noop) in latitude 
35 * 30 ' S,, and longitude 42" E.. the comet was in the E, 4 S,E., 
with a tail 30*" in length ; the lime is not given* From this 
rough indication it may perhaps be inferred that its place was 
somewhere amongst the stars of Pisces, or bordering ones in 
Aries ; in too small a right ascension to admit of its identity with 
the comet of i8ia. And as already stated, an examination of 
earlier cometary records is not attended with more success. 

During the actual revolution there may be very sensible 
perturbations due to the attiaction of the planet Uranus. 

The Zodiacal LiGHi.—This phenomenon was conspicuous 
in the neighbourhood of Eondon on the evening of the 4th inst. 
At 6b. 35m. the light was very much stronger than that of the 
Via Lactea in the brightest part above the horizon, and totally 
different in colour, being a pale yellow in the more elevated 
portion* with a ruddy tinge nearer the horizon. It was not dis- 
tinctly traceable much beyond ( Piscium ; the axis of tlie light 
passed through about K. A. 352", N.P.D. 100®, 


BIOLOGICAL NOTES 

Amount of Water is Treks. — Farmers and gardeners 
have often observed, and the fact is refened to by Lindley, that 
during cold weather the branches of certain trees are sometimes 
so madi bent down as to obstruct passage below the tree, but 
that with the advent of mild weather they return to their former 
positions. In investigating these phenomena, Prof, Geleznow 
observed that they depend not only ujx>n temperature, but also 
Ujx>u the humidity of the alt ; and he undertook, therefore, a 
series of researches to ascertain the amount of water contained 
in diilerent parts of the branches under various atmospheric con* 
difions. The first part of these researches (not yet published) 
proved (l) that the amount of water increases in each branch 
from its base to its summit ; (2) that the bark of the larch 
throughout the year contains more water than the wood ; and (3) 
in Coniferaj the upper part, f r,, the part above the pith of 
a horizontal branch, contains always more water than the lower 
part, whilst jn othet* trees, as, for instance, the birch, tire con- 
ditions are reversed ; altogether, that Coniferw and Dicoty- 
ledones seem to possess opposite properties, as regards the dis- 
tribution of water in the tree. Further researches, published 
now in full (Su/A Ac* de SU vol. xxiL, No. 3), intio- 

4uc«d new elements into the inquiry, namely* the varying amount 
of water in the bark and the wood. It appears from these re- 
s^rdtes that humidity of the wrxid and dryness of bark have 
a constat rehttl<m$ that in certain trees (fir and maple) the 
wood femains throughout the year drier than the bark, while in 
othem and aspen) this is the case only during a part of 
the yem, the eondiridns being reversed at other times* The 
rdations between the humidity of the bark and that of the wood 
are so constant* that a useful dassification could l>e based on 
theim It appa^ fdrt W* that the smallest amount of water 
cotiiaincd by the branches x»f* certain trees* as, for Instance, the 


6r, Is obti^ved during the season when the veg^tion, is hi 
fullest vi^ur, and that this circumstance, as well aa some other 
inciportnnt facts, is in close relation with the development Of 
leaves. Altogether the researches, which are yet far from being 
completed, promise to disclose, and probably explain* a variety 
of very interesting facts. 

The Eel, — In the last Session of the Ithenish .abd West* 
phalian Natural History Society; 0 . Melsheimer reptwted the 
results of observations on the habits of the eel* cond.ucted 
through a series of years. The statement that the eel subsi.sts 
on vegetable nourishment, probably originating from Albertus 
Magnus, is shown to be utterly false. Examinations of the con- 
tents of the stomach of numerous individuals show that the food 
of the eel is exclusively animal. It seems to be especially fond 
of the river lamprey {PAramyzon flutdatiiis). The periodical 
movements'— down stream in August and September, and up 
stream in April— are brought in connection with the spawn- 
ing, which takes place in the sea. The bluish-black and the 
yellowish-green varieties are perfectly alike in their habits. 

i 

IIonEydew in pLAN'rs. — Vrof. Dr. 11 . Hoffmann, of Gies- 
sen, has recently published the results of his observations on 
the formation of honeydew upon the leaves of plants, and 
has come to the conclusion tliat it is not to be attributed 
to the Ap/iiSf or other insects. A healthy specimen of 
Camellia japomca^ i\ feet in height, without blossoms, which 
afforded an instance of the phenomenon, was found to be en- 
tirely free from insects. The so-called bone>'dew consisted of 
a sticky colourless liquid, which possessed a sweetish taste, and 
contained, principally, gum. This gradually appeared on the sur- 
face of the leaves, slowly forming drops on the under-side, which 
dropped down to be continually replaced. The separation of 
the liquid continued vigorously for some time, even after the 
removal of the leaves from the plant. Although showing that the 
appearance of the dew is not attributable to insects, Prof, Hoff- 
mann was unable to ascertain the real method of formation. On 
the upper side he was able to trace the origin of spots of a 
clear slightly sweet liquid on the leaves of an ivy, to the presence 
of Coccus sp. This insect, as well a.s Coccus abielis and pint, 
seems to possess the power of forcibly ejecting, per anum^ a 
sweetish secretion, which causes them to be sought after by bees. 

Rela'i ton or Body-ctianok to TEMrERATURE.— From exact 
experirnenta on frogs (measuring the consumption of oxygen arid 
pnxluction of carbonic acid at different temperatures), M, Schuk 
arrives at the conclusion that the exchange of materials in these 
animals is directly dependent on the temperature (Pfliiger^S 
Archiv). It is specially notable, in M. Schulz’s tables, that at 

body-temperature the frog exhales so little carbonic add that 
it was hardly certain whether It produce<l any (the amount waa 
OW84 g**' hour). At 33® to 35*^, on tlie other 

hand* the frog shows an exchange of material which ebmis up 
to that of man* and at 37° it would probably exceed this con* . 
siderably* if the organism of the cold blooded animal 
of 80 rapid a replacement as the strong consumption wOUld re- 
quire. The upper limit of temperature for the frog is therefore 
aomewhere about 35® C, 


NOTES 

The city of Brunswick is hiaklng prephratbtts to 
the lOQth birthday of Carl Friedrich Gauss, the mathematician 
and astroYkomer* who was bom there April 30* A sta^e ] 

k to be erected to Gauss, and H ia that the foundatieriU' 
stmie be'’iai4 on the, chkbratioa ,‘'C‘otttriba^«.^;’r 

requested b^^fhe Committee to'bc'iei^'td Brunswig? ' 
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A drcttkr rece»tily issued by , the general committee 
intrusted with the duty of colledliKg subsciiptious for the eree* 
tion of a statue to Liebig, it appears that the sum total con- 
tributed up to January i, j877^ ^“^sunts to over 7,000/., aiter 
the deduction of necessary expenses Russia contributed over 
one-half of the receipt acknowledged in this third and last 
report. Since the decision to provide Giessen as well as Munich 
^th a statue, the authorities of the former place have selected 
a fitting locality lor the memorial, and laid it out in a tasteful 
manner. . 

■Wai greAtly regret to hear of the death of Capt. J. E. Davis, 
in his sixty-first year. Capt. Davis had only recently retired 
from the Hydrographical Department, to which he had rendered 
important services. He was also well known as an authority on 
polar matters, having himself seen service in the Antarctic 
regions. Capt, Davis had much to do in connection with the 
fitting out of the Challenger Expedition, and had bimseif made 
important contributions to hydrography. 

LjtTTERS from Athens report the death of Prof. J. Papadakis, 
the Rector of the University, after a long period of suffering. 
He occupied the chair of mathematics and astronomy during a 
long series of years, and was a leading spirit not only in scien- 
tiBc circles, but also in the general society of Athens. 

The question of the erection of a great j)oly technic school in 
Derlin is to l)e brought before the German Parliament, The 
estimated cost xs eleven million marks. 

Thk ];»hilosophical faculty of Ziirich University has conferred 
the degree of Doctor in Philosophy on a lady. 

Tn our notice last week of ** Two Challenger Books,** it was 
inadvertently implied that Lord George Campbell’s ** Log 
Letters from the Chaltcnger^^ did not contain a map. That work 
has a map and an excellent one, taken, in fact, from the /Vo- 
':eeding 5 of Hie Royal Society. Not only does it show the course 
af the ship, but the depths and dates of the various soundings, 
ind by means of different colours, (he varied deposits found on 
:he ocean bed. The map adds greatly to the scientific value of 
the -work. 

M. Becquerei. will take for the subject ot his lectures at the 
Paris Museum, Light and its Effects. The course of lectures 
will begin after Easter, and include the subject of the radiometer. 
Neither of the two liecqucrels, for M. Leon Becquerel is his 
atheris assistant, has ever given his opinion on the radiometer, 
tjid their joint verdict is expected with not a little curiosity. 

Nine Lectures , on the Osteology of Birds will be delivered 
in the theatre of the Royal College of Suigeons, on Mondays, 
Vyednesdays, and Fridays, at 4 p.m., commencing on Friday, 
February i6, 1877, by Prof, W. K. Parker, F.R.S. 

A NEW mercury rheostat, which Jacobi devised shortly before 
bis dea^, k described by M. Chwolson {BnlL Ac. tie St PiHersL, 
vol. xxU. p, 40p), and its tvdvantages and disadvantages arc tho- 
roughly discussed and illustrated by the results of some measure- 
masts. Owing to the very great precision of the new instrument, 
it appears to be especially useful for the measurement of very 
small resistances. The author concludes that this rheostat leaves 
far behind aH former ones, and that the instrument itself, or at 
least its principles, will probably play an important part in 
future galvanbmetric researches* 

"twt Smith’s priaes, Cambridge, have been adjudged as fol. 
lovrs priae, Ppnald MacAIister, B.A., St. John's Col- 

lage i second pripe divided between Richard Charles Rowe, 
of Trinity* imd James Parker Smith, B.A., of Trinity. 
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At a meeting of the Council of the Yorkshire College of 
Sci^ce, held February a, it waa resolved, ♦‘ That tke question of 
an extension of the curriculum in the direction of literature is 
now ripe for action on ^e part of the College,** and a committee 
•was appointed to confer with a delegation from the University 
Extension Committee, in order that a scheme might he brought 
before tlie Board of Governors. This is a step in the right 
direction. 

The United States Government have awarded Capt. AHeii 
800 dollars, and Capts. Adams, Soutar, and Walker, 300 dol- 
lars, for their kindness to the crew of the Arctic ship Pohris. 

The Journal of the Anthropological Institute will in futorc 
appear on the ist of February, May, August, and Novcmlxer. 

There will be an examination at King’s College, Cambridge, 
on April 4 and following days, for an exhibition in natural 
science. The exhibition is worth about 90/. a year, tenable for 
three years, but not with any other exhibition or any scholarship 
of the college. Candidates must be xxnder twenty years of age, 
unless already members of the college. The ex amination will 
be in physics, chemistry, and either comparative anatomy or 
botany, in addition to elementaiy classical and mathematical 
papers. Candidates must give a fortnight's notice of their inten 
tion to compete, sending in to the tutor certificates of character? 
and naming the particular subjects in which they wish to be 
examined. 

The following College I-,ectures In the Natural Sciences will 
be given at Cambridge during Lent Term : — Gonville and Caius 
College ; “On the Physiology of Digestion, Absorption, and 
Sanguification,” by Dr, Bradbury ; “ On Non-metallic Ele 
ments,** by Mr. Apjohn. Clirist’s College: “On Vegetable 
Histology,** by Mr, Vines, St. John's College : “On Chemis- 
try,” by Mr. Main \ instruction in Practical Chemistry will also 
be given; “On Physical Geology,” by Mr. Bonney ; “On 
Paleontology,” by Mr. Bonney; in the course of the term 
some demonstrations in Microscopic Lithology will be given ; 
elementary course in Geology postponed to next term. Trinity 
Colleger “On Electricity,** by Mr. Trotter; “Elemental^ 
Physics,” by Mr. Trotter ; “An Elementary Course of Practical 
Morphology,” by Mr. Balfour ; “ Practical Physiology and His- 
tology,’* by the Trinity Prpclector in Physiology (Dr. Michael 
Foster), at the New Museums. Sidney Sussex College ; “On 
Vegetable Histology and Physiology,” by Mr. Hicks, Downing 
College: “On Chemistry,” by Mr. Lewis; “On Comparative 
Anatomy and Physiology,” by Mr. Saunders, 

The Bessemer Medal oi the Iron and Steel Institute has been 
awarded to Dr. Percy, F.R.S. 

The King of Greece has conferred upon Mr. Edward Stanford 
the knighthood of the Royal Order of the Saviour for the services 
rendered by him to geographical science, 

A BitL has been proposed to the U.S. C?6ngrcssfor the equip- 
ment of several Arctic expeditions. 

The sad news has been received from the African West Coast, 
that Baron Barth committed suicide, under an attack of fever, 
at Loanda, on December 7, 1S76, and Dr. Mohr died at Malange 
on November Ad, 1876, where he had only recently arrived. 
Baron Barth was making a botanical and geological survey of 
Portuguese Africa on account of the Portuguese government. 
Dr. Mohr will be known to our readers as the author of an in- 
teresting narrative of his journey to the Victoria Falls of the 
Znmberi ; he was sent out by the German African Society to 
cawy on the work of exploration from the Portuguese colony 
from which so many German explorers have had to return. . 

A FrenW expeditiem nndtr MM. Bram $ttd If 
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iacplorkig the Qgow^ ^ |«fge the north of the Congo, 

News h« been wceived ^ the Society of Paris 

Ifoto theito explOren^ ^4 to he important,, and will be made 
public at the nact sittiht r 

The teceirt dlsciui^on of ^ Belgian House of 

Represeiitatim btotight out some wtei:esting information m to 
the sute of prtmary instruction in the country. The general 
yearly expenses of the State for educational purposes being, in 
the aversfe of many years, about 480,000/. (6 per cent, of the 
whole of the budget), from two-fifths to one-half of this sum 
Was devoted to primary instruction. The ordinary allotments 
of the State for this subject were, during the years 1872 to 1876, 
from 188,000/. to 244,000/. ; but the part taken by the com- 
munes in primaiy instruction is very limited. When compared 
for instance, w^’th Germany, the share of these expenses 
which fails on the State, is as much as about 38 per cent of the 
whole of the expenses of the cotmtry. The number of normal 
schools for primary instruction was thirty-nine, for a population 
of 5,250,000 souls, i.r.t one normal school for every 141,970 
inhabitants. But the instruction, and yet more the ins|>ection, 
remain still mostly in lire hands of the Catholic clergy, and the 
general results of the efforts made by the State, though showing 
some improvement during the last ten years, are by no means 
satlsfactcny. Steps are being taken to introduce the teaching of 
natural science into primary schools. Thus, M. Couvreur ably 
advocated in the House the foundation of a central and some 
local pedagogical museums, on the plan of that of St. Petersburg, 
which museums would be permanent exhibitions of recent im- 
provements made in Europe and America in the elementary 
.teaching of natural science ; he also recommended institutioDs 
where the value of the various methods and apparatus could be 
submitted to experiment and discussion. Such a museum is to 
1 ^ opened before long by the city of Brussels. The Ministiy 
also recommends to teachers to give to their scholars some 
clementaty notions in natural science, applied to agriculture. 

The first number of Petermann'a MUthHlungen for 1877 
tains several papers of much value. There is the first instal- 
ment of a paper on the ethnology of Russia, in which this 
questioip is gone into with the usual thoroughness, accuracy, and 
detail of this journal; it is accompanied by a carefully.con- 
structed*map, embracing whole of Russia in Europe and 
Asia, as well as some of the neighbouring territories. Dr. 
lioesche describes the results of a journey by himself and Dr, 
Falkenstein, in 1875, Ibe Killoo or Kuilu river, in Loango ; 
he gives some important notes on the natural history of the 
district. E, Tessier gives a rSsumd of M. J, Dupuis^ travels in 
South China, and l>r. A. Hiihty discusses the geographical con- 
ditions of some European storms. In a short paper we are in- 
fimmed that Clemens Dcnhardt has been making preparations 
for some time for an exploring expedition into Central Africa, 
the particular region which he intends to occupy being that 
bottndtd by the lidian Ocean, the cast and south of the 
Abyssinian "Mountains, the Nile and its Uibutarii^, the great 
lakes, Kilimanjaro and the River Dana--ra legioli still almost 
entirely unknown. A feature of great interest and the highest 
importance has been commenced in this number^ vis., a monthly 
summary of geographical work In the varkms regions of the 
gi^be> by Dr. Behm. The first instalment embraced the last 
t!^ months of 1876, and its regular continuance wBi make the 
almost all that could be desired as a geographical 

jornmh 

M. FobQ0f^ has been appointed professor to the College of 
France, in room of the late M, Charles St ClaSre-DeviUe, 
whom pupil and he w 

At the nint mce^ of the Society of Tclegrilph Enghieers, 
to be heM ^ #edrMnday thie { 4 fh Mr. 


W. H. Fmce will read a papdr bn « Shunts and- thj^ Applica 
tions to EleOtrometric and Telegraphic Fthposea ** 

We have received the first number of a new monthly po|>ula 
HdrwcgW Sdentific journal named idter our dwn, Ab/arvm 
The e^tor is Hane H. Keusch, and among the list of eoniri 
butom is the w«ll#known name of Prof. Sars. 

Prof, oe Bary, of Strassburg, has 4 edlined the Offer of th< 
Botanical Chair in Tiltnngen rendered vacant by the death 0 
Prof. Hoftneister. 

Dr. Henry Muirhead, of Cambuslang, has offered to ih« 
University of Glasgow the sum of 2, 100/. as an endown»ent fors 
Demonstrator of Physiology in connection with the Chidr of the 
Institutes of Medicine, The object of the cadowmeht it th« 
promotion of medical science by the training of young men o 
suitable capacity to became teachers and investigators of physio 
logy, and ^ this training is best attained by actual work in th< 
laboratory and by practical experience in the art of teaching, th< 
demonstrator will be regarded as a teaching assistant to the pro 
fessor, while he will also be encouraged to pursue independeni 
original investigation, and will be aided by the use of all the 
laboratory appliances. 

The third edition of ** LTIomme Fossile eit Europe,” bj 
the late H, Le Hon, being out of print, a fourth etlition, jus 
appeared in Brussels, will be the more welcomed as it contains 
besides a short biography of the author, numerous additions b 
M. Ed. Dupont, refemng to the recent discoveries in tliis de 
partment, and bringing this most valuable work to the presen 
level of our knowledge as to the origin of man. 

We are gUd to see that a second edition of l>r. Franl 
Clowes^s “ Elementary Treatise on PracUcal Chemistry” (J. am 
A. Churchill) has been published, with some useful additions 
Wc noticed the first edition in vol, xi. p, 107. 

In the SmtU Australian Re^ster^ of November 28, 1876, is ai 
interesting lecture by the Rev. S, J. Whitmee, on the Ethnology 
and Philology of Polynesia. He contends that over all Poly 
nesia there arc two distinct types of people, a brown raa 
connected with the Malays, and a black, or negro race, con 
nected with the Papuans. There is also a third and very much 
mixed race, to which Mr. Whitmee could not venture to give s 
name or assign an origin. 

We have received a seimrate reprint irom ihe Philoxapkim 
Magazine, of Abney’s paper *<On the Alkaline Develop 
ment of the Photographic Image.” 

Prof, Dieterici, of Berlin, sought to show in a public lec 
ture, delivered a few days since, that the theories of Darwin wen 
by no means novel, having been essentially published by learned 
Arabs in the tenth century. 

We have received several numbers of the Bul'iAin of th 
Torrey Botanical Club of New York, containing interestinf 
papers which relate chiefiy to botanical subjeoU of local Inteest. 

The additions to the Zoological Society’s Gardens during th< 
past week telude a Pig-tailed Monkey 
froitn Java, presented by Dr. Broadbent ; a Bzarihan Tree Por 
iCkra!>kdxs from Trinidad, presented by Mr 

Eliot S, Currey; three Amherst Pheasants trdni^svo/r^ am 
from China, presented by Dt. A. V. ReM ; a Yellow 
fronted Amaaon {Chysptis cchroc^iaU) from U* S. 
psesented hy Mr. F. A, B. Geneatasi three Ehomb-imtr^^ 
Snakes {^mm^phyhx rhambeatm) from Soudi AfriOif presentee 
by the Rev. P. H. R. Fisk ; an Ocelot {Mis parsMH) ftoi 
Skmih Ahrextoi three Andiean Geese 
FerUi 
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Royal $oei€ty, Tanawry aj' 
*«d Raci^ of Oijgaw*^^ 


Description of the Living 
nd Tortoises, Parts iii. and iv. 


The 'BiMfXB of the ^Gr^up and Mascarene Islands » 

including, the researches into the 
aistory " Land.Tortmses, before the Royal 

'^ock^ on JttS *® 74 » attd published m the 165th 
mlnnw of the ** Philosophical Transactions/' the author treats 
tt Parts iii and iv, of the Tortoises of the Aldabra Group and 


dascarenes. 

Ry the atdditipn of the valuable materials obtained by one of 
:he naturalists of the Transit of Venus Expedition to Rodriguez, 
md by ^e Hem. Edward Newton in Mauritius, as well as by the 
ud of supplementary information received from other sources, 
he autW has been enabled to show in the present parts of his 
paper that the rouujd-headed division of Tortoises is confined to 
Aldabra and never extended to the Mascarenes proper ; and that 
llui Tortoises from the latter islands can be externally, though 
dot osteologicallyi distinguished as a whole from the Galapagos 
Tortoises, as wdll be seen from the following synopsis 
Nuchal plate absent. Frontal portion of the skull flat. 
Fourth cervical vertebra biconvex. Pelvis with broad sym- 
physial bridge. 

A. Gular plate double; sternum 
of moderate extent Gaiapagos Tortoises. 


B. Gular plate single ; sternum 

short Mascarene Tortoises. 

a* Carapace thin, thickened towards the margins ; centre 
of the last vertebral plate raised into a hump, which is 
separated from the penultimate vertebral by a trans- 
verse depression : Tortoises of Mauritius ( T triser^ 
rata, T, inepta, T. indica, T leptocnmiis). 
b. The entire carapace extremely thin and fragile, all the 
bones very slender *. Tortoise of Rodrigmz (T. vosPtari). 

[I. Nuchal plate present Frontal portion ol the skull convex. 
Third cervical vertebra biconvex. Pelvis with narrow sym- 
physial bridge. Gular plate double. Carapace thick. Al- 
DARRA Tor'I’OJSES {T eUphantino , 7\ iiaudimi, 7\ ponderosa, 
7, hohlissa). 


Linnean Society, January iS. — Prof. Allman, president, in 
:he chair.— Three new Fellows were elected, viz., Dr. W. 
Miller Ord, Thos. Koutledge, and S. D. Titmas. — An interest- 
ing and scientific memento of the ill-fated Polaris Expedition 
W9S exhibited by Mr. K. Irwin Lynch. This consisted of a pot 
>f growing wheat which had been sown from the grain left in 
Polaris Bay, 81'’ 38' N., by the American Expedition. Capt. 
ik George Nares, in a letter to Dr. Hooker, says that the grain 
n question had been exposed to the winter frosts, 1872-76; 
mtwithstanding the intense cold it had beei subjected to, the 
i<bove sample grown at Kew gave 64 per cent, as capable 
)f germination. A grain of maize, among the wheat, which 
dso sprouted, possessed even greater interest, inasmuch as 
Dcing a truly tropical plant — The amphibious and migratory 
ishes of India formed the subject of a paper by Dr. Francis 
3 ay. He first instanced many forms which respire air direct, 
»n live for long periods after their removal from , water, and 
tre but little aSccted by a bandage being placed round their 
{ills, preventing the use of that organs The Sdeeobranchus was 
ihown to have a ^tinctly amphibious circulation, venous blood 
>etng sent by the pulmonary artery to the respiratory sac, and 
irtenal blood bemg returned from it to the aorta. He ques* 
:ioncd the accuracy of the swim-bladder of fishes, being the 
lomdogue of the respiratory bladder of amphibia, and ob- 
tcrved that in the iSaocod^Hehus both a respiratory sac and 
1 *Wiift.Mftader co-eidtted ; the one elong ^e mnscle$ of 
ihe back, the other more or less (inclosed in bone but pceses- 
iing a pneumatic duct^— Mr. G- J* Romanes read a second notice 
m ywkties and monstrous forms of Medusae. He expressed 
fish— at least the naked-eyed group, 
wth their lowly grade of organisation and proneness to exhibit 
he phenomena of gemmation-^-exainpl^ of monstrous and mis- 
hapen, fortes ate comparatively rare^ Ih those cases met with, 
sspemaUy In mritUi the deviations from the normal tyf>e 

lw 4 y alufays .occur fo a multipUi^tfon or in an abortion or 
el ]m^.^^miftts, . Thm i^cts the segments , of the , 
X ^ ifiantitef!, whi&t the ovaries and manu- 

'to a ‘math ''iothy 'Of'Jtiihyikot'be imj^ted.' 


Chemkst Society, Febmary i.— Prof- Abet pre- 

sident,, in the chair,— Dr, H. E. Armstrong read a pap^ on 
Rekiiles and Ladenburg's benzene symbols, in whiefi . fie dis- 
cussed the relative value of the two symbols as a means, of Ex- 
pressing the known reaJfctions of benzene and its derivatives, ex- 
pressly pointing out how lAdenburg’s prism symbol Was mdie 
in accordance with our knowledge ot the quinones ; but that up 
to the present time, although it might be considered proved that 
in benzene six caibon atoms were linked together in a closed 
chain, we had no evidence to show the manner in which the 
atoms were united. Subsequently Mr. W. H. Perkin read a 
paper on the formation of coumarine and of cinnamic, and of 
other analogous acids from the aromatic aldehydes. These acids, 
of which twenty are described in the paper, were obtained by the 
action of a metallic salt and add anh^ride, such as sodic acetate 
and acetic anhydride on an aromatic aldehyde ; the latter part of 
the paper contained an account of the acids obtained from 
coumarin. 

Anthropological Inatitute, January 30. — Annual meeting. 
— Col. A. Lane Fox, F.R.S., president, in the chair^ — The 
Treasurer presented his Report, which showed that the finances 
of the Society were in a satisfactory condition. The President 
delivered his anniversary address. It gave a short rhumS of the 
papers that had been read during the past year. From the 
Report of the Council it appeared that there had been an 
increase of memljers in 1876 over deaths and retirements. The 
following Officers and Council were elected to serve for 1877 ; — 
President, John Evans, F.R.S. Vice-presidents : Prof. George 
Busk, F.R.S., Hyde Clarke, CoL Lane Fox, F.R,S., A. W. 
Franks, F.R.S., Francis Gallon, F.R.S., E. Burnet Tylor, 
F.RS. Directors and Hon. Secs, t E. W. Brabrook, F.S.A., 
Capt, Harold Dillon, P\S.A. Treasurer, J. Park- Harrison, 
M,A. Council : J. Beddoe, F.R.S,, J. Barnard Davis, F.R.S,, 
W. Boyd Dawkins, F,R.S., "W. L. Distant, Robert Dunn, 
F.KX.S., Charles Harrison, F.S.A., H. H. Howorth, F.S*A., 
Prof. T. McK. Hughes, F.aS,. Prof. Huxley, F.R.S., A. 1 ., 
Lewis, Sir John Lubbock, Bart, M.P., F.R.S., R, Biddulph 
Martin, F. G. It Price. F.R.G.S,, J, K. Price. F.S.A., Piof. 
Rolleston, F.R.S,, F. W. Rudler, F.G.S., C. R. Des Rufiiercs, 
F.R.S.L., Ivord Arthur Russell, M.P., Rev. Prof. Sayce, 
M.R.A.S., M. J. Walhouse, F.R. A.S. 

Victoria Institute, January 5, — Dr. C. Brooke, P'.R.S.* in 
the chair. Mr, David Howard, F.C.S., read a paper upon the 
structure of geological formations as an evidence of desigi^ 
After which, a paper by Principal Dawson, F.R.S., on the 
recent discovery of numerous fiint agricultural implements ui 
America was read. 

Institution of Civil Engineers, January 3a— Mr, George 
Robert Stephenson, president, in the chair. — The paper read 
was on the combustion of refuse vegetable substances for raising 
steam, by Mr. John Head, Assoc. Inst, C.E. 

BERt.w 

Qermail Chemical Society, January 15.— A. W. Hofmann, 
vice-president, in the chair. K. Mulder wishes to substitute the 
following expression, M = d, for rite usual expression of the law 
of Arvogadro, M = 2 d, by accepting as the atomic weight of 
hydrogen not 1, but 0*5 .**- 1 . Boguski and N. Kagander, m con- 
tinuing their researches on the quantity of carbonic acid evolved 
in a given time by the action on marble of acids of dificrent 
strength, arrives at the conclusion : that the velocities of the evolu- 
tion of carbonic acid are inversely proportioiiial to the molecular 
weights of the acids employed. — A. Cbristomanos recommended 
several modifications of the usual methods of analysis of chrome- 
iron-ore. — A. Basarow described for lecture purposes a miniature 
torpedo, containing only three grams of gunpowder, and swiS- 
cing to throw up water from a pail to the height of twenty 
or thirty feet,— F, P>erichs pro^sed, for organic analysis, 
to heat the compound in sealed tub« with oxide of mer- 
cury, and to determine the volumes of COj and of O. — 
C. Gdttig has found that the ordinary method of forming alde- 
hydes from acids by distilling their calcium-salts with fomiAte 
ot lime, holds good for the production of ethyl-salycylic alde- 
hyde, but not of salicylic aldehyde* — A Ladenburg has observed 
slight differences in the two bodies, N(C3Hg)8.C7H7 1 (iod^ 
bl^yl-tri-ethylamine) and N(CjHg)^C7H7.CaHaI {iodo-efoyL 
diethyl-benzylatniae), the former, treated with HI yieldiiig 
iodide.of benzyl, while the yield, thiz product* 

He riu^s, theitfoiA that these two compounds aw isomer^ 

tlmt ^mpinic, iu»l a molecalaz 


j^ 4 rm 0 




Hoe* jrtoM osi^ymodlEoae to have fha 

^ u loM^ly ol»erw«l. 

He upbdl 4 ft ikt iN^gi(i£)e!di^ ^e eonstitution of Ihls body 
lately published by hiiiEi in a a^emte Ansebutz and 

O* Schidu ol^ned pb^ntbi^eb^ by the action of 

alcidioltc amn^oi^ l^enayhienchliione, 

^ « ChHjjNO + HA 

^H. Scbiwanert rc|>orted on aeyeral derivatives of dinitrotolnol- 
snj^hdnic adds;->*«'A. Bemdtsen described the aldehyde of 
thidbenKOic acid obtained from tfaiobenaamide by the ac^n of 
iwoeht hydrogen 

. CS . NH, + aH « QH* . CS . H 4 * KH41. 

tbiobeiuide thiobenzaldehyde 

A second body fonned simultaneoualy forms the subject of further 
inyesti|^ations. The same chemist succeeded in transforming 
aoetottitriie into acetothiamide, colourless prisms fusing at 
lOS" ,w- ^ 

CHa , CN + SHj « CIIsCH . NH** 

C. Seuberlich, by the action ot sulphuric acid on a mixture of 
gallic and benzoic adds, has obtained black metallic needles of 
anthragalloly C)4H^O(;* — Liebermann communicated that H. 

E, Armdroa^ has transformed nitrosothymol into amldothymol 
and into thyidockinone by oxidation, and that R. Schiff has proved 
that nitrosothmol can be tmisfonhed into ordinary dinitrothy* 
mochhume. Ihese facta prove the relative position of the 
constituent groups to be di^erent than supposed by Ladenburg. 

F. Tiemaim described a new acid, CeHio^4» homovanaiinlc 

add> obtained from acetyl«eugenol by oxidation, which, treated 
with alkali, yields homoprotocatccMc acid, The rela- 

tions of these substances are : — 


[COi 
C,nJ DC 

(oh 

Vauuliuie. 


COOH 

OCH3 

OH 


C,H. 


CH,COOH 
OCH, 

OH 

HoiuovxAillinic. 


[ COOH 
QH, I OH 
(OH 

Frotocatecbic acid* 

( CH3COOH 
C,H, ] OH 
(on 

Homoprococatechic add. 


Conjointly with A. Herzberg, the same chemist has obtained 
cmstamle acid by the action of acetic anhydride on bensaldehyde. 
The reaction giy«s a better yield than chloride of acetyl, and is 
also applicable to salicylic aldehyde and to vanilline^—C. Vogel 
communtcated spectroscopic reactions of magnesia withpurpurine 
and with cochineal. — The chairman read a letter of iVof. F. 
Wohler, in Gottingen, in which he accepts the office of president 
of the Society for the ensuing year, with thanks for this acknow- 
ledgment of f&is past services to science. 

FARtS 

Academy of Sciencee, January 29.-— M. Peligot in the 
IbUowitig papers were read j— Note on the stability 
of Arches, by M. Re^. He gives an analytical demonstration 
of the tlumrem, that when the thrust at the key«stone of an arch 
is miomum the curve of pressures is tangent to the intrados at 
the joint of jrtimtarft«^Reply to Dr. Bastxan, by M. Pasteur. 
He defies Dn Bastmn to obtain the result he got with sterile 
provided only the solution of potash used be pure, 
water pure, and ^tash pure, both exempt from organic 
matters. If Dr. ^stian takes impure potash, M. Pastenr 
authorises hiin to take it or anything else in the EtigHsh 
pharmacopceia, if only it be heated prerionsly to tw degrees 
m twenty minutes or 130 degrees for five mim^-^On 
germs of bacterik in suspension in the atmospherk and in 
wwtei^, by Hid. Fasteur and Joub^. An inqhiry suggested by 
the dnicusslon with Dr. Bastian. The germs are shown to m 
itJfif numerous in water, like that of the Seine ; they occur in 
i&e dfstUled water of our laboratories, and can traverse all filters. 

asre absent from water of springs in the interior of the 
iprddnd that has not been reached by dust fiom the atmosphere 
nor water, mreahumg above grouncL-^Researches on the 
irisatlOa of dhtssi by MH. and Cieibandot. , They reprb* 
dttceat i^the Irinstion sometimes observed in glass (from some 
<dd tombi ^ snlijectitog ^ass under heat and iwessuie^ to 

the action wider about 15 jfier cent* of hydrochloric 

add. tlm chsawA^ and the (xmdiiione of 


ing and tempering, infinenoe the phenomlaon. (Fardciilafe 
later). Bottle glass for holding an hke wine Should 

not irisate under action of acids ; if it does the liqi^ Is qufokly 
altereA The anthoFs method enables him to test rim quality m 
a glam beforehand, by submitting it p dilute hydrochloric imd. 
— Repdrt on a memoir by M, Henri Becqueret entitled Ex:^ 
perimental Researches on Magnetic Rotatory Polaxisarioh.*^ He 
Studies the relation between this property and the ihdea of tefiiac- 
tion, examining bodies with a high index ; and these he finds to 
have a high rdtatoxy power. In solutions of salts the rotatory 
power increases raptoly with the concentration, He demonstrates 
also an anomalous rotatoiy dispersion accompanyhig neggriva 
magnetic rotation.— On the products obtamed by calcinatldu, in a 
closed vessel, of the wash {tnmsses) of molasses of beet, by M. 
Camille Vincent —On a new arrangement of the rods of lightning 
conductors, by M. Janiant The rods are generally six metres 
long, weigh not less than 120 kilogrammes (invomttg much 
strain), and cost, with their copper point, some 300 francs. The 
author arranges four iron comer channels in form of a quad- 
rangular pyramid connected at the base by iron sockets attached 
to me timl>er work. At the lop the channels are thinned to the 
prescribed diameter of 2 cm. for the copper point, and this is 
screwed on an iron rod, which traverses the $yspm from top to 
bottom, and en-sures metallic communication with all the parts. 
The system weighs 01^ 20 kilogrammes, and is half the price of 
the other.— On the effects prociuced by introduction of foreign 
substances into carbon, in preparation of carbon points for the 
electric light, by M. Gauduin. These experiments were made 
in tS75, phosphate of bone, lime, chloride of calcium, 
borate and silicate of lime, pure precipitated silicon, mag- 
nesia, borate and phosphate and magnesia, alumina, ana 
silicate of alumina. The salts of lime gave the greatest increase 
of light ; with the first substance, the intensity was doubled. 
Silicon diminished the light.— Treatment of phylloxerised vines 
by sulphide of carbon fixed in pulverulent matters, by M. Four- 
net. — On the necessity of abandoning the Baume areometer and 
replacing it by Gay Lussac’s densimeter, by M. Maumencl — On 
the development of the ellipse, by M. DagueiTe.*-^n the two 
theorems of M. Clebsch relative to curves quarrablc by elliptic 
functions or by circular functions, by M. Mane. — Researches on 
the spectra of metals at the base of fiame.s, by M. Gouy. l*he 
base of the flame g:ives, up to a very small height, a sj^trum 
resembling the electric spectrum of the metal examined.— On the 
preparation of alkaline nitrites, by M. Etard. — Researches on 
the formation of imtural sulphurous waters, by M. Plauchud. 
Sulphurous minerai waters owe their formation to the redaction 
of various sulphates produced under the influence of living 
beings acting like ferments. It is possible that not every sulpha* 
ration of water is attributable to ferments, as acetic acia may b< 
produced by spongy platinum as well as mycodemia aceti. 
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DAUff'^^ 9^ PF~RTIUSATI0N 

7'he EffejCts •of Crw* and S 0 lf-FertiUsatioH in th4 
Kingdom* By Charles Darwin, M. A., F.R.S,, 
(London: John Murray, 1876.) 

F KW as are the students of vegetable physiology 
in this country, it is very far from a mere 
boast to say that, with Mn Darwin*s aid, we have 
no reason to shrink from comparing English work in 
this subject with that done abroad. Mr. Darwin has 
Sometimips lamented that he is not a botanist, yet it would 
be difhcuU to name any scientific man with an accepted 
claim to that description who could point to more valuable 
botanical work than his studies of heterostyled plants, 
the fertilisation of orchids, and the habits of climbing and 
insectivorous plants. As tP the present volume, there is 
no risk whatever in stating that it at once takes and will 
always retain a classical position in botanical literature. 
And when one considers that these are not the only 
things which have come during late years from the same 
apparently inexhaustible treasury, and when one remem- 
bers also that the great student who has filled it has 
throughout struggled with difficulties which would have 
effectually quenched the energy of most men, one may 
allow oneself to wonder whether Mr. Darwin’s own 
scientific activity is not itself a more than remarkable 
biological problem. 

There can be no doubt that the publication of the 
present work is extremely opportune. An enormous body 
of observations, of which a great part have been brought 
together by Dr. Hermann Muller, have solidly confirmed 
the well-known induction stated by Mr. Darwin in 1862, 
that nature abhors perpetual self-fertilisation." Most 
persons who have studied the subject have been satis- 
fied that the facts safely covered the conclusion that the 
varied adaptive contrivances in flowers really had for 
their object the prevention of self- and the promotion of 
cross- fertilisation, even if nature chose to preserve an 
impregnable silence as to the reason of her abhorrence 
of the former process. There have not, however, been 
wanting those who have attempted to explain away the 
significance of all that had been stated. Not seeing the 
mischief of self- fertilisation, they have hastily assumed 
that it had none, and thence have arrived at the conclu- 
sion that the cause of the adaptive modification of flo^vers 
must be sought for elsewhere. 

At any one period the area of knowledge is always 
bounded by a wall too high to see over, and against 
which it is easy but not profitable to bruise one’s 
head. It is difiicult to say whether it requires more 
genius to scale the wall at one dash or to pass out by the 
doors which are everywhere provided for those with eyes 
to sec them. And though no one would have the rash- 
ness to suggest that there was anything defective in Mr. 
Datwin’s scientific vision, yet there is some comfort to 
be derived from titt fact that he gives from his own I 
experience a most instructive instance of the real dififi- 
that even the greatest pf investigators may feel in 
himsiitf from the limits which prepotses- 
aion^ohsd^iis ^ opposes to 
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the progress of research. Without, o! course, having a 
shadow of doubt that nature had some need to satisfy in 
so laboriously struggling to prevent self-fertilisation in 
plants, Mr. Datwifl was content to suppose that it might 
be injurious in the long run, in some way difficult, at 
present— if ever— to be analysed, and, to use his own 
words : — 

That it would be necessary, at the sacrifice of too mudl 
time, to self-fertilise and intercross plants during several 
successive generations in order to arrive at any result. 
I ought [he continues] to have reflected that such elabo- 
rate provisions favouring cross-fertilisation, as we see in 
innumerable plants, would not have been acquired for the 
sake of gaining a, distant and slight advantage, or of 
avoiding a distant and slight evil " (p. 8). 

In fact an observation almost accidental led the way 
to the remarkable discoveries recorded in the present 
volume. Of these an article in the Academy (August 
28, 1875) by Mr. George Darwin gave, 1 believe, the 
first intimation, and raised in the highest degree our 
pecta lions. “My father,” he stated, “has now been 
carrying on experiments for about nine years on 
the crossing of plants, and his results appear to him 
absolutely conclusive as to the advantages of cross- 
fertilisation to plants.” Mr. Darwin informs us that he 
was led to the investigation by the manifest contrast pre- 
sented by “ two large beds of self-fertilised and crossed 
seedlings from the same plant of Linaria vulgaris'^ 
(p. 9), in which he found to his surprise that “the crossed 
plants when fully grown were plainly taller and more 
vigorous than the self-fertilised ones.” His “attention 
was now thoroughly aroused,” and two-tbirds of the pre- 
sent volume are devoted to the very extended course of 
experimentation, the results of which Mr. Darwin puts 
forward in confirmation of the conclusion which his first 
and accidental observation suggested. These results 
deserve and will receive the most careful study at the 
hands of botanists, but it would be scarcely useful within 
the limits of this notice to examine them in any detail. 
They appear, however, to me, to demonstrate completely 
the advantage which cross-fertilised plants obtain in all 
that concerns their struggle for life-— in increase of size, 
of bulk (as measured by weight), and of fertility, as well 
as in precocity of flowering and capacity of resisting 
adverse external influences. 

The remainder of the volume is, however, occupied 
with general discussions, upon which it may be interest- 
ing to make some remarks. The process of gamogenesis 
essentially consists in “ the physical admixture of proto- 
plasm derived from two sources.” IVfr. Darwin’s invest^ 
gat ions have left no room for even a shadow of a doubt 
that the object of nature in bringing about this result is to 
secure for starting-point of the new organism a proto- 
plasmic mass made up of elements which have been inde- 
pendently individualised or differentiated by exposure 
I to different external conditions. Mr. Herbert Spencer 
explains this by the need which the manifestation of life 
involves for continually disturbing the condition of mole- 
cular equilibrium to which all things in nature gradually 
tend But as Mr. Darwin hints, this mode of explanaticm 
scarcely does more than restate the empirical facts lyhich 
we may now sum up by saying that for gamogenesis to 
give the best result a ci^in mean differendarion-'-vmry- 
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iiig mch for orgatik«iii^^lo the sexual elements 

^l^eh take part in it is neceSlai^. And In so far as Mr. 
jfepencer’s theory sugigests an itn^tlogy to chemiOal change, 
it is perhapsleading^ us aymy from tl«5 direction of real 
explanation altogether. ^ 

The use of the phrase mean dUfcrendation ” perhaps 
toitveniently expresses Mr. Dar\/rin^s ingenious and most 
probable coritlatioh of the facts of hybridisation with 
those of «d:^iertilisation. 

Is an extraordinary fact that with many species, 
dow^&rtliised with their own pollen are either absolutely, 
i^.io some degree, sterile ; if fertilised with pollen from 
msother dower on the same plant they are sometimes, 
Ilipngh rarely, a little more fertile ; if fertilised with 
pidll^ from another individual or variety of the same 
•Stojiicies, they are fully fertile ; but if with pollen from a 
dt^nct species, they are sterile in all possible degrees 
until utter sterility is reached. We thus have a long 
smes with absolute sterility at the two ends ; at one end 
due to the sexual elements not having been sufficiently 
differentiated, and at the other end to their having been 
dUfferentiated in too great a degree, or in some peculiar 
manner ^ (pp; 455, 456). 

In this mode of regarding phenomena which at first 
hardly seem to have anything in common, and embracing 
them under a single expression,’^ there is a neatness 
quite mathematical. Mr, Darwin admits, however, with 
characteristic h^nknesS that in thus breaking down the 
ihriidamental difference between species and varieties, he 
traverses a prejudice which “it wdl lake many years to 
remove ^ (p. 467). 

fiut it is possible to go even further and regard ga* 
mogenesis and agamogenesis themselves as particular 
cases of a generalised process. Every organism, whether 
sexually produced or not, may be regarded as an aggre- 
gate of cells derived from a single mass of protoplasm 
which has undergone repeated division. Fertilisation, as 
Prof. Huxley has remarked,* is only “one of the many 
conditions which may determine or affect that process.’’ 
And this remark probably supplies the explanation of the 
undoubted fact that amongst dowering plants as in every 
other part of the vegetable kingdom, there is every grada- 
tion between plants which are simply incapable of self- 
fertUisation and therefore would die out if they were not 
perpetu^y crossed, and others in which self-fertilisation 
li the rule. 


which h^d never been attempted, ipudh less: 
before^ the precise utility of eress4eitilisat|bn, 
cans^qttenriy given enonnously increased fprt:e to 
ments drawn from the adaptive arrangements tliat pwmijii 
it by drmibnstratihg their exU'emc urgency. But he has nbt 
tied nature’s hands to doing her work with this ihiplietnent 
alone, and therefore he is not open to the objection 
some persons will probably urge, that crosS-fertillsatios 
cannot be so important, seeing that many plants get 
on apparendy very well without it. This is, indeed, at 
if one were to argue that the printing-press cannot have 
had the influence attributed to it, seeing that there hav« 
been those who expressed their meaning excellently wel 
with the help of the fore-finger and some sandy soil. 

The evidence which Mr. Darwin has collected leads 
almost irresistibly to the conclusion that the benefit de* 
rived from gamogenesis does not depend upon any 
mysterious property inherent in the process itself, bui 
that “change” is to be regarded as at the bottom oi 
the benefit derived from it ; intercrossing, in fact, ceases 
to be beneficial if the plants crossed have been for many 
generationsexposed to the same conditions. The advantage 
is, in fact, of the same kind as that which all organisms 
seem to derive from “ an occasional and slight change in 
the conditions of life.” “ But the offspring firom a cross 
between organisms which have been exposed 10 different 
conditions [and therefore differentiated] profit in an in- 
comparably higher degree than do young or old beings 
from a mere change in their conditions ” (pp, 454, 455) 
and the reason is that “the blending together of tlw 
sexual elements of two differentiated beings will affect the 
whole constitution at a very early period of life, whilst 
the organisation is highly fiexible.” But as change may 
be of the most variable amount, the corresponding diffe- 
rentiation may be equally variable. In some cases it must 
be exceedingly small ; amongst the Conju^aia^ for exam- 
ple, in Khynchoncma^ two adjacent cells of a filament unite 
by small lateral processes which bridge over the interven- 
ing septum. And the bridge being very narrow, one 
ceil is forced to become the recipient of the contents oi 
the other and the sexual differentiation of the two conju- 
gating cells is thereby established. In Vaucheria^ whew 
the protoplasm is continuous tliroughthe whole vegetative 
portion of the filamentous organism, the sexual organs 


“Some few plants, for instance, Ophrys apiy^ra, hsvt 
almost certainly been propagated in a state of nature for 
t^usands of generations without having once been inter- 
crossed ; and whether .they would profit by a cross with a 
ifresh stock is not known. But such cases ought not to 
make us doubt that^as a general rule, crossing is bene- 
fidtd, any more than the existence of plant$ which in a 
etate of nature are propagated exclusively by rhizomes, 
ftolons, &c* (their flowers never producing se^s), should 
us doubt that seminal generation must have some 
isreat advantage, as it is the common plan followed by 
:&«rc” (p. 439)- 

Stiff there is room for believing that nature may be able 
more or less freely to plants, but in some other 
befits which gamogenesis, especially in its 
diffdren^t^ fotms, undoubtedly confers. It may 
be Oto fayourite expedients, and yet not the 

otffy one. It ts highly important to bear this in mind 
and to cleatly te. view what it is exactly that Mr- 
Darwin e^splored, and in a manner 

} Arf^ „Blo(k)ayi p. €«7^ 


are formed by small adjacent processes which are merely 
parted off from the common protoplasm of the filament 
which bears them. This must also be an extremely close 
case of self-fertilisation, but as fertilisation is effected 
by motile antherozoids, there is a remote possibility of ar 
occasional cross. The hermaphrodite condition in tuci 
cases may easily be conceived to have been developed 
from a stage in which conjugation alone obtains. 

It would not be difficult to show that all through thevege^ 
table kingdom tire hermaphrodite condition prec^es the 
dioecious. Thus in ferns where the sexual organs are deve- 
lopments of epidermal processes on the pechUar interj 
mediate generation known as the prothallmm, there |fii 
almost evety condition which is met with in fiowering 
plants. The female organs (arch^onla), howeirer/requine 
more than one %er of for their ultimate develop- 
ment, a^d nye ocmsequei^ matured later than the mdU 
organs (an^eridia)* Hence ferns tend to be 
drous 
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happens that the yonng pr<JthslU«m gets arrested 
in its development rntkm r^aMn^ the stage in wWch 
archegonia are produced; snch prothaflia will be exclusively 
male by arrest of development. It can hardly be doubted 
th at in an analogous manner male flowers have arisen in 
diclinous flowering plants. In Osmunda amongst ferns 
the complete dicecious condition is reached. There can, 

, in fact; be no doubt that ferns are habitually cross-fer- 
tiiised* and there is also good reason to believe that they 
arc even hybridised. It is further noteworthy that whilst in 
Ommtda there is an agamic reproduction of the prothallial 
generation, in a few rare cases, as pointed out first by Dr. 
FadoWf the process of garoogenesis is wholly in abey- 
ance and the prothallium gives rise to the spore-bearing 
stage agamogenetically. One might remark here that 
the probable absence of true gamogenesis amongst the 
larger fungi might be compared with this abnormal occur- 
rence in ferns. But another explanation suggests itself. 
Amongst the MyxomyceUs the continuous masses of pro- 
toplasm which constitute the plant in its active state, 
segregate into spores which eventually set free zoospores. 
These swim about to again coalesce into a plasmodium. 
Sachs has suggested that this coalescence is of a sexual 
character, and in fact a kind of multi-conjugation ; and no 
doubt the zoospores, in their motile condition, will un- 
dergo a certain amount— inconceivably minu‘e it may be 
— of diflerentiation, due to slight differences in exposure 
to external conditions such as heat and light, and thus the 
end of a more regular sexual process may be attained. In 
the higher fungi there is nothing exactly comparable with 
this unless we compare with the fusion of zoospores in the 
Myxcmyceks the habitual inosculation and intergrafiing 
of the mycelial threads, the result of which must be to 
bring about an intermixture of somewhat differentiated 
protoplasm. 

Perhaps, therefore, on a review of Mr. Darwin's remarks 
on the subject of hermaphroditism (pp. 409,410), one may 
demur to his conclusion that the monoecious condition is 
probably the first step towards hermaphroditism." It seems 
not improbable that precisely the converse may be the more 
true. Mr. Darwin thinks that as plants became more 
highly developed and affixed to the ground they would l>c 
compelled to become anemophilous in order to intercross. 
Therefore all plants which have not since been greatly 
modified would tend still to be both diclinous and ane- 
mophilous.'* But it does not appear that it is intended to 
limit this statement to flowering plants j yet it would 
certainly require some modification amongst Pterido' 
^hyia for example. As we have seen, ferns, at any rate, 
are not diclinous, nor arc they anemophilous, yet they 
escape all the evil results possibly attending the herma- 
phrodite condition. The fact is that as long as plants 
possess motile antherozoids, and their sexual processes 
take place not in mid-air, but on damp soil, there is no 
need for the intervention of agencies like the wind or 
in^Ct* to brmg about cross-fertilisation. The natural loco- 
motive powers possessed by the antherozoids are sufficient 
to Secure that The difficulty began when the very limited 
tnpWty of the pedlen tube was substituted for the amazing 
activity pf the antherozoid. And it will throw a great 
of light on the question as to whether the primordial 
diainous mr not if one’^considers the manner in 


In theikst place, it must be remembered that the pro* 
cesses which take place in a flower" are, in a yiu«miar 
oyptogam, spread over two distinct generations. The 
drama which otic^ had two acts is now comprised iato 
one. Beating this in mind, we shall find little difficulty 
seeing in the sporangiiferous cone or spike of 
thehomologue of the flower. For, like that, it is com* 
posed essentially of an axis bearing modified lateral 
appendages, some of which, in this case the upper oUeUr 
produce male structures—microspores— -andthclower—fe^ , 
male ones— macrospores. These bodies fail to the ground^ 
and those from adjacent plants are more or less com- 
mingled by the wind before sexual interaction begins to 
take place. Now, comparing a flower, we find that it also 
consists of an axis with modified lateral appendages, and 
if we call the embryo-sac a macrospore and the poU^* 
grain a microspore, as we ate thoroughly justified in 
doing, then the only important difference between a ** 
/rt,^/z?^//<i!-fructification " and a “ flower " is that tite 
position on the axis of microspore- and macrospore-prq* 
ducing structures is inverted. 

How, then, do we proceed from one to the other? 
Simply by prolonging the period during which micro* 
spores and macrosporcs remain attached to the parent 
plant. Instead of fertilisation being effected on soil 
moist enough to allow the antherozoids to move, sup- 
pose it take place on the parent plant in a comparatively 
dry atmosphere. Antherozoids are no longer set free by 
the microspore, which simply puts out processes (of which 
those from the microsporc of forming the very 

rudimentary male prothallia-— are a kind of foreshadowing) 
towards the female organs developed from the macrospore. 
And there is precedent, for example, amongst the Sapt<h 
lrgnko\ for such a reversion to a mode of fertillsatian 
resembling conjugation (which fertilisation by a poIleU 
tube really is) from a phase of motile antherozoids. 

There is a probability, then, that a flower originated by 
the retention of macrosporcs (more especially) within tfie 
structures of some plant-form not distantly related to 
Selaginella-- a flower would be extremely incon* 
spicuous, destitute of colour— these modifications being 
only subsequently acquired— and, what is more iinportant, 
hermaphrodite. Diclinous flowers would arise simply by 
the arrest of development of either the male or female 
organs, and this arrest would be only one of the several 
modes by which nature determines the cross-fertilisation 
which we now know to be beneficial, and therefore 
likely to be secured by the self-adjusting process of 
natural selection. This view, by which flowers are re- 
garded as originally hermaphrodift, instead of, as Mr. 
Darwin suggests, monrcclous, further supplies a Very 
simple explanation of the otherwise almost inexplicable 
nature of cleistogcne flowers. These being inconspicuous 
and self-fertilising— are probably survivals of tiie original 
type. 

I am happy to be able to support what I have urged by 
the following passages from Mr, Bentham’s presidential 
address to the Linnean Society in 1^73. Criticising Stras- 
burger's views as to the pedigree of phanerogams (whiefi 
derived them from the diclinous Conifers), he remarks 
that if we accept them, 

must suppose that races, after having once 
secured the advantages of a total separation of the two , 
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ijejtfes ind undergone modJEcntJon«i»ii{l©d to their jjepnmte 
requirements, have again returned to their primitive state 
of sexual proximity^ and coitiihenced a totally different 
aeries of modifications destined tp counteract the eyil 
effects of that proxinaity. , , A ninch moreSimple hypothesis 
would be that Conifers separated from the parent stock 
before the development of floral envelopes, the higher 
Dimtykd^m befare the mpareUimi of the sexes^^ 

The a nemophllous fertilisation of the arborescent plants 
of cool countries is perhaps rather a climatic adaptation 
than a aurvival of a primitive condition, while the cases, of 
which many have been recorded, in which diclinous plants 
have produced hermaphrodite flowers — such as the papaw 
i^iid pitcher-plant in the Glasncvin Botanic Garden de- 
acHbed by Dr. Moore— would be easily explicable as the 
yesults of atavism, /.a, of reversion to a former her- 
maphrodite condition. On the other hand Mr. Darwin's 
suggestion (p. 410) that if very simple male and female 
flowers On the same stock each consisting of a single 
stamen or pistil, were brought close together and sur- 
rounded by a common envelope, in nearly the same 
manner as with the florets of Compos should 
have an hermaphrodite flower,” offers very considerable 
morphological difficulties. As a further argument that 
the flower originates like the fructification of Selagitiellay 
by the sexual specialisation of adjacent lateral appendages, 
ohO may point out that the early stages in the develop- 
of macrospores and microspores arc indislinguish- 
ablOi while in flowering plants there is a reminiscence of 
this in the case of ovules occasionally being pollcniferous. 

Difficult as it is to resist discussing the suggestions! 
lifjhxh everywhere present themselves in this most inte- 
resting book, the limits of a review compel me to stop. 1 
will merely point out that here; as in so many cases, 
in%"CStigations undertaken from a purely scientific point 
of view are not without their practical utility. The pre- 
cise conditions which Mr. Darwin has ascertained as 
sufficient to fix in a fleeting variety any particular quality, 
will be of the last importance in the hands of cultivators. 

Just two centuries before the date of this book Sir 
Thomas Millington, at Oxford (1676), laid the foundation 
df this branch of investigation by assigning to pollen on 
Ihecnretical grounds its hitherto unknown function. This 
it Ohly remained for Bobart, in the Oxford Physick Gar- 
den, to experimentally verify (1681). Science is the pro- 
perty of no nation, nevertheless one may feel some pride 
fh^t fhe first and the last of the capital discoveries that 
hove been made in respect to plant fertilisation belong to 
En^shmen. W. T. iHlSEtroK Dyer 
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Mulktin des Sciences Metthimatiques et Astronomiques, 

. Tpme dixifcme. Mars-Juin, 1876. (Paris: Gauthier- 

We have no mathematical publication in this country i 
covering quite the same ground as this admirable Mulleiin* j 
IndiCed ift hardly think such a journal could survive the ’ 
issue of fiaH^a-doscn numbers here. The late Mr. T. T. 
Wifldni^n, in an interesting series of notices of ** Matbe- 
P^jodl<?al$ ” points out that such periodicals have 
*^fo^^med a distinguishing feature in our scientific litera* 
tore Ibr upwaifds of a century and a half,^^ and quotes a 
remark of Prof. Pli^yfair {Edinb, Rev,^ voL xi.J to the 
effect that oettath degiee of mathe^^ science, 
and^ indeed, no degree, Is, perhaps, more 


widi^y diffused in England than in aiw other country of 
the These observations have reference prtneipally 

to such journals as the Lad/s and Oenttema^s JOiary, 

A very Hinited circulation, we fear, rewards the elitbrs 
of the Quarterly Journal of Maihemaites and the 
Senger of Mathematics, Nor do we think the state bf 
things Would be greatly altered if such a publication as 
the one before us were started here. The division is 
mostly a triple one— a review, or reviews, of new matbe? 
matical works, followed by an analysis of the contents of 
current mathematical publications, occasionally supple- 
mented by an original paper. 

In the March number wc have a long account of Dr. 
Lindemann's edition of Clebsch^s Voriesungen uber 
Geometric^' (ersten Bandes erster Theil), a review of 
Rear-Admiral Sands's ‘‘ Astronomical and Meteorology 
cal Observations” (1871, 1872), an analysis of Dr, Gun- 
ther's ** Lebrbuch der Detcrrainanten— Theoric fUt Stu- 
dirende.” We have also in this and the other numbers 
descriptions of the contents of Bellavitis’ Rivista di 
Giornalif Catalan and Mansion's Nouvelle Correspond* 
ance Mathhnatique^ Mathematische AunaleH^ Glormle 
di Matematichey Monaisberkhte^ and like periodicals. 
Just noticing the interesting discovery that the Gaus- 
sian logarithms (logarithmes d'additiqn et d« sous- 
traction) w^ere first treated of by Leonelli (Avril No,, 
p. 164), his work having been translated into German in 
1806, and Gauss having published his table in Zach’s 
MonailkJie Correspondens in 1812, wc pass on to two 
notices of mathematical histories. M. E. Hoeferis ** His- 
toire des Mathdmatiques, depuis leurs Origines jusq'au 
Commencement du XIX»> SiMc”(Mais No.), comes in 
for strong condemnation. At the end of the critique we 
read *‘nous lerminerons cette analyse cn exprimant Ic 
ddsir de voir bieniot paraitre dans notre languc un 
ouvrage sur I'his^toire des malhdmatiques, dcrit par un 
mathdmaticicn avec tout le soin que i<$clamc une t^chc 
aussi difficile, et s'adrcssant, non h tout le mondcy mais k 
ceux qui ont int^rC'i k coanaitre cette histoire et que 
leurs dtudes mettcnl k mcme de la com prendre.” I’he 
importance of Hankel's “ Zur Geschichte der Matbcmatik 
im AUerthum imd Mittelaltcr” in the eyes of the editor 
may be gathered from the fact that the notice of it takes 
up thirty-four pages out of the forty-eight. Judging by 
the extracts and comments the work is one of much 
research, originality, and intarest. *‘Tcl est le r^sumd 
bien incomplet du remarquable volume dont nous avopfi 
cherch (5 k rendre compte. Nous espdrons que ce que 
nous venons de dire suffira pour engager tou^ ceux quI 
s'intdressent k la science ?i lire le livre de Hankel, et pour 
cn faire ddsirer une traduction dans notre langue.” Is it 
too much to hope that now we have living amongst us a 
mathematician whose “ great historical treatises are so 
suggestive of research and so full of its spirit ” this country 
will produce a work to rival M. Hankel's ? If it is too 
much to expect then we hope some one will dp for us 
what the writer in the Bulletin desires for his oWb 
country^ 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsiUe for oUndons expremd 
his cm^espondmts. Neither can he nnaetiake to reiutyt^ 
or to correspond with the writers of, refected nmnustr^ts. 
No notice is takcfi of anonymous communications,} 

The Obsidian Cutlers of Mcios 

DuRiwaatour in Greece ia the past sumra^ I obtained a 
small number of stone implemcuts cluefly from the Island of 
Kytheni (cer?go) and the Lsthmns of Corinth, consisting bf 
a few aom^emmm or poundeis, and $ome celts* The latter are 
patdoikfly clihusy and very thick in section, and are usually 
beach or tprieni; pebWe of suitable forifi, gmuoid to a cutUng 
edim, and soiuetimes roughened by pecking at «>*ber jextnr- 
mity, as if 
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swkeo ilwm namltable fot inaulioB toto a handle escept wbete 
the Impleffient i« smol!, and ^eie *e rooi^iomng U ab^nt. 1 
mso obtained alwge uaniber of the obMdwn cores and flakes 
from the Island of Melos, wWch aW feimto to most collectors. 
It is OB these latter ejects that I ihaU make some observations. 

Oil txftminitijg; a setks pf ihcsts I touted a small number 
of them which p^es«btca. a siogular wavy pattern down the back 
ridge, which has evidently been produced by alternate pressure, 
or a «c»ie« of tap» administered by some small instrument like a 
punchs' X have since procured some more cores and flakes with 
fee view of cammimnjj: the question more carefully, and have 
been fottui&ate in securing some interesting evidence from them* 
Out of a ^tal of 230 obsidian flakes examined I have found 
39 which have this marking with more or less distinctness. In 
many cn&es the working is extremely rude, the alternate chipping 
wide# straggling, and uneven, and the depth of the deprcssiion 
and general character of the fracture such as to suggest con^ 
siderablc violence in the blows which produced it. In other 
cases the chipping is flatter and shallower, but still not very even. 
But in a very few choice sfiecimens the chipping is so even and 
regular as to produce a pattern not unworthy of the manu- 
factures of some of the ** crimped^* Danish daggers. 

On examining a series of small cores I w as delighted to find on 
a few of them traces which leave no doubt that this curious 
marking was produced the flake was deiachtd from the 
core. In addition to the beautiful parallel fluting for which the 
Greek cores are remaikable, 1 have found one ridge in some of 
the cores (in 22 out of 125) woiked up into the serrated edge and 
ready for the blow which should have detached the flake. I have 
only had the good fortune to find in one instance a flake siill in 
situ on its core whose <fl»ij[>piiig will compare with the bast speci- 
mens in my possession of detached flakes. Indeed on some of 
the cores the working is so lude as to form merely a jagged and 
irregular line instead of the beautifully clean ridge of the ordi- 
nary flaking j and without the evidence of the other flakes and 
cores, I fehould not have been able to interpret the intention of 
these ruder specimens. 

There is another form of working to be observed on a certain 
number of the obsidian flakes. They have in many cases, by a 
.series of very delicate and flat chippings, Imd their back ridge so 
modified or removed as to present a blade-iike surface. In some 
cajics this extends over the whole of the back of the flake, In 
others (whwe it has been a double-ridged flake) the chipping is 
merely enough to remove one ridge, making a blade like one of 
our own dinner knives, thinner at the cutting ed^jc than on 
the blunt back. 'Hie intention in this case is very evident, being 
merely to increase the cutting powers of the flake by removingall 
impediments. Here again tlic chipping was eflected while the 
flake was still i» situ. I have two or tliree cores with one side 
flattened by the removal of several ridges, and awaiting conver- 
sion into a knife-blade by a blow whicn never descended. 

The use, however, of the flakes with the serrated back ridge, 
is more questioimble. It is, I think, not possible to suppose 
that the working in this case was put there as a mere piece of 
ornamental cutlery, although the similar crimping on the Danish 
daggers was certainly so. In the best Melian flakes the working 
is certainly highly ornamental, but $ucli specimens are some- 
what exceptional, and in the majority of instances the working 
cannot be considered ornamental at all* and evidently does not 
atm at nicety and symmetry. Hence we may reasonably con- 
clude that the purpose of the working was utility in the first 
instance, and ornament only incidentaUy. I think there is little 
donbt that these serrated flakes were manufactured to serve the 
double purpose of a knife and a saw (rasp, or file), and they 
w<^d be by no means inefficient tools in expet ienced hands. 

^ I ^ aware that attention has been called to thtse pecu- 
G)rebkolb«»idian that they have 

l^h Mther0 ohsem and T have therefore thought it 

wJiMi to offer some account of this infcerebtirjg iostauce of 
obsidUm manufacture. I am not aware that any similarly worked 
floktB have been discovered in Mexico ; and I should be much 
inter^ted if any of your readers could correct me on this point. 

It worth remarking that there are several qualities of Greek 
Obsidian. The bkokest and most beautiful is glossy and lustrous, 
but upU by no wi^ the obiidian of Mexico in 

Greek obsidian has nearly always an under* 
of bpaqUe green. There is, however, a quality which is a 
only, and less vitreous in its 

Isbrt & 40 X.)|sliowd aU« pf tkesc, is of 0|p^ion tkst ih« 

second of the two ways via, ' 


composition. It breaks with the same fracture as the more 
lustrous qualities. 

When the flake is trimmed very fine, it is freqUenil3l fsatis* 
parent, and it held to a strong bght presents a oeautfeil grey 
and bUck ** brindled Jf texture, ' ; ’ 

The Greek cores are all of small size, the longest which t Wve 
seen being just under three inches ; but 1 have one flake which 
measures 3!, and a fe w which vary between that and three 
One most exceptional specimen, however, which is quite 
any of ihe others, and is weathered on both sides, measures 4| 
inches by i| broad, has a rough central ridge, a large bulb of 
l>ercu6sion, and is in sectional thickness $ inch. X have some 
shorter fragments approaching the same character. 

It will not have escaped the notice of many readers that 0 r, 
Schliemann found a number of obsidian “ blades (flakes, no 
doubt) in one of the last opened of his tombs at Mykenm, together 
with twenty- five arrow-iiead.s of flint. Future di.scoveries in 
Greece will furnish additional proofs of the general use of this 
material in early times, and 1 have little doubt that Melos served 
as the Sheffield of Greece, in the obi^idian trade. I hadsny* 
self the fortune to pick up a small fragment of the substance 
amongst the ruins of Tiryns. 

1 have placed the series of flakes, cores, &c., in Charterhouse 
Museum, where they can be ceen by anyone who is interested in 
them. Gerald S. Davieo 

Charterhouse, Godalmirg 

Ocean and Atmospheric Currents 

In a clever article in the Quarterly Radew^ on the geo- 
graphical and scientific results of the Arctic expedition, whw I 
have read with great interest, the following passage occurs 
“The polar streams flow southward as surface-currents as 
long as they remain under the influence of northerly winds. 
When they reach the region of south-westerly winds they 
disappear under the warm waters of the Gulf Stream. And 
this lor the simple reason that in each Instance the stream, as 
Sir George Nares says, will take the line of least resistance. In 
the case of a .stream going before the wind, this will be on the 
surface ^ when going against the wind, the line of least resistance 
will be some distance below it.’* 

It is certainly very clever of ocean currents to dip below 
the surface, when they meet with a foul wind, but that they 
do so requires proof, especially as the warm current in the 
North AtUniic, bound presumably from the equatorial to the 
North X*uUr regions, makes a detour all along the north coast, 
of South America, deflected by the north-east trade wheit it 
might apparently have accomplished its purpose so much more, 
directly by the simple expedient of dipping beneath the surf^* 
1 would beg to suggest that the disappearance of the polar 
streams under the warm waters of the Gulf Stream, as Indicated 
by the writer in the Quarhtly^ is to be accounted for in a faj: 
simpler manner, viz., because owing to the high temperature 
the Gulf Stream in the latitude where this particular phenomenon 
takes place, it is lighter thati the fresher but far colde^: water 
of the ipolar stream. 

Whue I regret to differ from Sir Geo. Nares, backed by so 
great an authority as Mr. Croll, I must question the possimlity 
of wind piling up water to any great extent either on the surface 
of the open ocean, or even in more confined water, of either 
great or uniform depth, as the water will, under those circum- 
stances, re-establish its equilibaum by running off below Ch^ 
surface. 

We know that in both the polar an<f equatorial basins, we 
have large volumes of water constantly running in at the bottom, 
or in case some of my readers may disagree with me, with r^^fipr- 
ence to the polar basins, I will put it more guardedly, an<J say 
at some distance below the surface ; the&e currents must displace 
on the surface a body of water exactly equal to theh* own 
i volume, and this bodv of water must necessarily run off in that 
direction in which it IWets the least resistance. For the sake of 
brevity I leave out the consideration of evaporation and precipi- 
tation, which bear a very small proportion to the large volume 
of these currents. 

I have in a previous p4per pointed out that “ Heavier water flow- . 
ing continuously from n^higher level (/>., in the case of the ocean 
from the surface) into the bottom of any basin of lighter 
must displace and raise a body of water equal to its own vc)luaiftf .r 
The lighter water will just as surely be Ufte<i and buoyed upwsaj# 
by the heavUr lyater as a ship, a pk^e of cork, or any 
Jtuivl4ig a less specific gravity than water, 
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lighter water Is raised ahoVe thelev^ its own btsln it 
MU naturally £ow off in the direction in which It meets the least 
" 'distance, ^ 

To cottclade, I pgue that while the wind undoubtedly in* 
ffaences the direction taken by ocean ctrrents, difference of 
gravity, and not wind, is the principal promoter of them. The 
perfect agreement between the two systems of ocean and atmo* 
$|dierk: currents alluded to in the Qmrteffy is, in my opinion, 
to be accounted for from similar causes producing similar ejects. 

How can the ^nds Iniluence ocean currents running for thou- 
sands of sniks below the surface, or how can they influence the 
.diftoHon df the lower strata of surface currents ranmng say from 
^ to 600 leet in depth, the latter being the depth of the Gulf 
. Stream off Hatteras ? Digby Murray 

January 25 

Mr. DJGJty Murray (vol xv. p. 294), in common with a 
mrcat number of meteorologists, maintains that the surface-trades 
have come, as upper-currents, from the Arctic and Antarctic 
regions, and that the prevailing westerlies of the extra -tropical 
regions have come, as upper-currents, from the equator, without 
intermingling therr volume in the district of the tropical calms. 

He argues that this pmst be the case, because the surface- 
trades on the interior borders of the tropical Calms differ from 
the westerlies on the exterior borders in tneir degrees of electri- 
city, and of saturation, and in other particulars. 

I regard this argument as incontestably sound, provided 
always that no objection can he taken to the assumption on 
which it rests^ That assumption may thus, as I conceive, be 
feurly stated : ** Atmospheric currents differing greatly in cha- 
racter must have travelled from widely distant regions of the 
^lobe.*^ 

This premise is plausible, and the objection which I have to 
offer to It tests upon a fact which is, unfortunately, obscure, and 
which has received very little attention. 

Some light is frequently thrown on the more general and per- 
manent atmospheric circulation of oUr globe by the analogy of 
the local and temporary systems of circulation which we examine 
ib our own latitudes. Now the masi local currents often differ 
remarkably in character according to the direction in which 
they move : the easterly winds felt on the south border of a 

sm^t miticyclone, if pursued for a very limited distance into the 
district in which they begin to travel from the south, are often 
found to have undergone complete change in their electrical con- 
dition^ in the aspect of the clouds which they carry, in their 
humidity, in their amount of oxone, and finally even in their 
on the animal frame. Still more extraordinary are the 
alteraticms often noticeable in the different segments of very local 
cyclonic drcuklions. In the case of the smallest secondary 
depresrions I have, very frequently indeed, been struck by the 
wonderful alteration in the several atmospheric conditions, and 
especially by the reversal of the electrical conditions, which im- 
lUediately attends the springing up of a northerly breexe, when 
the barometric minimum has passed to the east. This breeze, 
in many of these examples, occupies a very short as well as very 
narrow belt, and is only of a few hours* duration. What is more 
imiportant, it is usually of very limiied depth. The synchronous 
obsemtiotts at which I have been for some years 
at work, prove that in many instances of very local depressions 
the drrtts travels from southerly or westerly points lor many 
hundred miles on all sides of the small depression, as welt as 
immediately over it, in some cases very slightly affected, in 
others absmutely unaffected, by the limited circulation at the 
carth^s surface. 

- .Until therefore it can be shown (in contradiction fro what is 
indicated by this factl that our most local currents, if differing in 
jchajtactcr, have travelled to us at a great elevation from very 

S ^b and very low latitudes respectively, I cannot hitherto regara 
r. Bigby Hurray’s reasoning as furnishing an absolute 
of the soundness of his 

Mr. Muri>hy’s criticisms on my former argument I do 
iiot he Mr, Digby Murray may possibly complaiti that 
I dobe frbm my discussion with himself, behind a veil of 
ciiriis^ aifiter the convenient fashion of the Homeric heroes. Jlut 
as l haw idrmtdy ata^ my agreement with hk view that *Hhe 
of pbAfcrie as compared with the Antarctic depres- 
Hum is dne to tfe land in the northern hemisphere 

{though diflftnhig irte him a$ to the nature of the retatiou 
betireen the cattso axtd it is perhajxs hardly n^eespity 

fe me to say that from hk proportion in KATUag (vpl 


p. 31a) I am bound to dissent, I do not think that on Mr- 
Murphy’s hypothetical globe, possessed of an atmosphere coU^ 
taiiiing no aqueous vapour, the currents would *<act as in our 
actual atmosphere/* or in a manner at all analogous ix) that 
which he des^lbes. On this point 1 am afraid we mu«t a^e to 
differ for the present, W, CtSMKNy I,ty 

'February '7 ■ — ^ — 

Auroric Lights 

IlAVg the auroric lights been studied in regard to their yda* 
tions with changes in the weather ? From casual observations 
made during the last twenty years it would appear that there are 
at least two distinct kinds of light so classed, One is brilliant 
and transparent, of a white, yellowish, bluish, or yellowish-red 
colour : wliile the other is semi^opaque and of a bloody red 
colour. The latter generally seems to be considered in Ireland 
a forerunner of bad weather, or, to quote a Connemara shepherd^ 

** Them bloody lights are bad.” The first kind generally ^pCar 
as intermittent pencils of light, that suddenly appear jand sud- 
denly disappear. Usually they proceed or radiate from some 
place near the north of the horizon ; but I have often soen^ them 
break from a point in the heavens, this point not being stalionaty 
but jumping about within certain limits. The brilliant aurora of 
S eptember, 1870, was one of the latter class, except thut the 
centre of dispersion was not a point, but an irregular figure, 
sometimes with three sides, but changing to four ana five-sided. 

It began as rays near the north horizon and proceeded up into 
the heavens in a south-south-east direction. Some) imes, however, 
these lights occur hs suddenly flashing clouds of light, like those 
of July 16 last, which were of a white colour ; but at other times 
I have seen them of blue and reddish yellow. If this doss of 
lights arc watched into daylight they appear somewhat like faint 
rays of a rising sun. One morning while travelling in West 
Galway, in the twilight, they were very brilliant, and quite 
frightened the driver of the car, who thought the sun Was going 
to rise to the north instead of at the east. 

The second, or bloody-red light, usually occurs in clouds float- 
ing in one direction up into the heavens, hut often depressed 
over a portion of the sky. 1 have never seen them coming from 
the eastward, and only on a few occasions from the southward, 
they generally proceeding from the west, north-west, or north. 

If both kinds of light occur nt the same time, the second, while 
passing over the first, dim them. If the second class are watched 
into daylight they appear as duty misty clouds that suddenly form 
and disappear without your being able to say where they came 
from or where they went to, or as a queer hazy mist over a por- 
titm of the .sky that suddenly appears and disappears, or as 
misty rays proceeding from a point in the horizon. Generally 
when these clouds occur there is a bank of black clouds to the 
westward. 

This season has lieen very prolific in auroi ic light, as there have 
l>een few nights since the 1st of October last in which they did 
not appear, sometimes, however, very faint. Generally they w*ere 
lights of the second class, but on a few occasions there were a 
few rays of the first associated with them ; on wet nights they 
made the rain-clouds or mist of a reddish purplish colour 5 tints 
of which could be seen in some of the excessively dark nights we 
had in November. On many occasions they were Ute in the 
night, being very common and l>iiUiant during the ** dark days” 
of Deeember a few hours before dawn (about five o’clock). 1 have 
watched them carefully this season to see if we had a chance of 
fine weather, but each time we had a fine clear day they ap- 
peared also and the weather broke again. Last week I enty 
saw white lights of the first class, very faint on two nights, but , 
the weather has not cleared yet. It has, however, become sea- 
sonable, as we have had showers of sleet and snow, while pre*; 
viously it was like spring weather, the trees all, budding nut/, 
innumerable birds ringing morning and evening; ipd : 

wasps flying about. G. ! 

Ovoca, January 27 / ' ' 

On the Sense of Hearing in Birds 

Thjb senie of hearing is doubtless of much assistance in di«r 
covering the food of such birds as (he fccansdres— ‘to wit, wood- 
peckers, creepers, wrynecks and the like^ which feed on fnseetk ^ 

On one occasion, in a Canadian foreiti whilst seated dole to A 
rotting pine trunki I heard distinct scaatorings in the interior, as 
ff mice the wood, and;hh:rimtt*% ^pen 1 

nmnerhuil 'felge white 'larvm' of ** woodwonwis'^^^eace 

'etppltWedtn. making 'Iheit 
the soft itthitoee of the iieenyed wood. 
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Unm were io\w 4 ^ imakiirg six ,{0 aJl, 0O1W known to occur 
,in tke«e strata, ■ ^ ^ 

“ They are all of cipher distinctively American types or 
closely related to species now Itvingin American fresh waters. 
They represent by their affinities the following living spe- 
cks I/amarck ; O', Lea; U, 

bosm^ Barnes ; U, metaneorm, Rafinesque ; and f/. com-^ 
phnatiis^f Splanden They arc associated in the same 
stratum , With species of the genera Corbula^ Corbicula^ 
Nfrifina^^ VhHparus^ ^c., and which stratum alternates 
ufith layers cemtaining Ostrea i^xiA Anomia, The close 
affinity of these fossil Unios with species now living . in 
the Mississippi river and its tributaries, seems plainly 
au^estive of the fact that they represent the ancestry of 
thriving ones. An interesting series of facts has also 
been collected, showing that some of the so-called Ameri- 
can types of Vnio were introduced in what is now the 
great Rocky Mountain region as early as the Jurassic 
period, and that their differentiation had become great 
and clearly defined as early as late Cretaceous and early 
Tertiary timesf. Other observations suggest the probable 
lines of geographical distribution, during the late geologi- 
cal periems of their evolutional descent, by one or more 
of which they have ^probably reached the Mississippi 
river system, and culminated in the numerous and diverse 
forms that now exist ihere. 

The work of the past season shows very clearly the 
harmonious relations of the various groups of strata over 
Vast areas, that although there may be a thickening or a 
thinning out of beds at different points, they can all be 
correlated from the Missouri river to the Sierra Nevada 
basin. The fhet also that there is no physical or paliKon- 
tPlbgical break in these groups over large areas from the 
Cretaceous to the Middle Tertiary, is fully established. 
The transition from marine to brackish water forms of 
life commences at the close of the Cretaceous epoch, and 
without any line of sc|)aration that can yet be detectcd,con- 
tlnues on upward until only purely fresh-water forms are 
to be found. Dr. White, an eminent palaeontologist and 
geologist, says that the line must be drawn somewhere 
between the Cretaceous and Tertiary epochs, but that it 
will be strictly arbitrary, as there is no well-marked phy- 
sical break to the summit of the Bridget group/* A. G, 


of coal gas and oxygen. Ilte . ixigt^ pbtaiiied was lato?- 
cut itito strips, and again mejtM Into an ingot, 
which appeared to be very homogehpous aM 
roughness or visible fiaws. This ingot u?as Ibvged Into a 
bar 31; cm. long, 7 5 cm. wide, and 3^5 cm, thick TTie 
l^eatrr panof this was repeatedly annealed and rolled 
between polished cylinders of steel until it was 4*10 
metres long, 21 mm. wide, and 5 mm. thick, which were, 
very nearly the required dimensions. Then a perfectly 
rectangular form was imparted to the rule by means of a 
drag-bench,” and the finishing was effected by a planing 
machine, as the alloy, owing to its extreme hardness, re- 
moved iron from the plates through which it was drawn- 
After Mr, Mattbey*s communication had been read, M. 
St. Claire Deville gave the result of a careful examination 
to which he had submitted the bar. He found that the 
alloy in the form of an ingot has a density 21*508 at o* C*, 
an oblong mass cut from the bar, was found to be, after 
annealing, of the density 21*516, which showed that when 
annealed, at a high temperature, the metal assumes very 
nearly the density of the fused metal It was proved by 
analysis to contain — 



I. 


11 . 

X^latinum 

89*40 

... 

89*42 

Iridium 

io*r6 


10*22 

Rhodium 

*18 


‘I6 

Ruthenium 

.. *10 


*10 

Iron 

*06 


•06 


9990 


99'96 


From which the following figures were deduced : 



Pmportion, 

Denrity 
ato C 

Volume. 

Platinum Iridium at 10 per cent. 

99 '33 

2 * *575 

4'6 o 3 

Iridium in excess 

0*23 

22*380 

0*010 

Rhodium 

0*18 

12*000 

0*015 

Ruthenium 

0*10 

12*261 

o’ooS 

Iron 

o*o6 

7*700 

0*008 


99*90 


4-644 


Density at o'* C. calculated from analysis No. I. « 21*510 
>> ,1 ,, I, No, 71 . 21*515 

which agree perfectly with the results of the analyses, 
and with regard to them it should be pointed out, that it 
is very difficult to purify platinum and iridium, and that 
the smallness of the amounts of rhodium and ruthenium 


AZLO V OF PLATINUM AND IRIDIUM FOR A 
NEW MEllUC STANDARD OF LENGTH 

Warden of the Standards has, in his valuable 
A annual reports, described the steps which'have been 
taken to secure new International Metric Standards, and 
Mr. Chisholm has also given abundant information as to 
the various points of interest connected with their prepar- 
ation and preservation. The advantage of employing an 
alloy of platinum and iridium appears to have been so con- 
clusively demonstrated that the 1 rench Chamber granted, in 
November, 1875, 260,000 francs (10,400/.) for the expenses 
of constructing the new International Prototype Standards, 
and, of this sum, 257,500 francs were required for the cost 
of an alloy containing 90 per cent, of platinum, and 10 per 
cent, of iridium, of which they were to be made.^ 

The preparation of a bar for a standM*d of length has 
been undertaken for the Association G^oddsique Inter- 
nationale by Messrs. Johnson, Matthey and Co., who pre- 
sented the results of their labours to the Academic des 
Sciences on December 4 last^ The platinum and iridium 
used were prepared by the processes of MM, St. Claire 
DeviBe ahdl>ebray, and they were analysed in their labora- 
tory before fusion. Mr, Geoigc Matthey thus describes the 
method by which this difficult task was accomplished. Five 
ingots by meU^ together in each case 4 $o 

ounces of jdaiinmh and 55 ounces of iridium. These were 
^en outin small pieces by the aid of an hydraulic pres^ and 
the kept fluid by a flame 

‘I Aiwmt ef ihfe fSyfi, p, 


present affords additional evidence of the care with which 
the refining was performed. It is well known that all 
substances capable of being tempered, such as glass and 
steel, change their dimensions in time, others which be- 
come crystalline with changes of temperaiiire, as zinc does, 
are in the same case. The researches of Mr. Wild 
shown that hyalite, a variety of opal, appears to be fi*ee 
from this mobility of form, and consequently of density. 
With facts such as these in view, M. St, Claire Deville 
I proposes to make certain experiments in conjunction with 
i M. Mascart, to determine whether platinum-iridium if 
I subject to a permanent change of volume or not. 

The work upon which the accuracy of standards depends 
is of the highest importance, and Mr. Matthey has well 
suitained the reputation of this country for technical 
Metallurgists will appreciate his success, for they can 
recognise the difficulty he has had to contend with in the 
fusion and working of such an alloy, but for those who are 
less familiar with the conditions which had ip be met, we 
would quote the graceful words of MM, Dumas and 
Deville. The former observed ; ** 11 a exdcut^ ce travail 
avec tin sneers complet sous le double rapport de la com- 
position exalte de ralHageetde la forme de lar^gk ^ . • • 
yint^rflt actttd est Evident, et la production enrichit 
lagesdentifique d' un alliage doud de propridtds prdiflenaef.” 
M. Deville said : Qa'il me soft permis, en terminant, de 
remeraier la m^taUurgiste habile, le savant distingwd, M. G. 
Matthey, <Jtti a accompli son ceovrit avee ta&ht eft W 
ddfintdteasNmihiit qdimscw^nt pasperdaspeiit lasdte^ 
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T^E COWRADO^ 

A MONO ti» mprt emtowit *ervicM t^ored by Amc 
lic&n gcologistt to the catusc of science^ there can 
%t little hcaSatiott iii the labours of Lieut. Ives 

and Bn m given to the woild m their wcU- 

hnowB feeaort on the Colorado country of the West. 
By pen pencil they brought vividly before the eye 
and the Imagii^athMi the structure and scenery of a 
tegtoh 00 singular and so stupendous in its memorials of 
prolonged subaeiial erosion as not only to throw 
every other tenown district of the kind far into the shade, 
but to fimiisb proofs of the potency of river-excavation, 
which even the keenest advocates for the power of rain 
and rivers at first hesitated to believe. Since that Report 
appeared, however, additional and conhrmatory illus- 
trations of the same marvellous scenery have been pub- 
lished by other observers, notably by Hayden and Powell. 
The gorges of the Colorado, with walls sometimes more 
than a mile high and running for nearly hve hundred miles 
across the tableland, are now more or less familiar, frmn 
descriptions and sketches, to the geologists of all 
countries. They are admitted, too, to be due, as Dr. 
Newberry first contended, to the gradual erosive action of 
the rivers by which they are traversed. The whole of 
this Colorado ba^in or plateau is justly regarded as the 
most magnificent example on the face of the globe of 
how mucb the land may have its features altered by the 
agency of running water. 

In the present Report Dr. Newberry gives the results 
of a second exploration to the Colorado, but to a more 
northern or higher tract than that embraced in his previous 
journey. The Expedition took place as far back as 1 859, 
and this Report was written and sent to the authorities 
by the beginning of May, i860. At that time, however, 
the Civil War was impending, by which not only this 
publication but many others of importance were arrested. 
The recent surveys of the Department of the Interior 
and the Bureau of Engineers having called renewed 
attention to the Colorado region, Col Macomb and Dr. 
Newberry have succeeded, at last, in inducing the autho- 
rities to print and circulate their account of the obser- 
vations made by them seventeen years ago. It is a 
welcome contribution to the literature of the subject. 
Dr. Newberry, by his summary and his narrative of 
detail, combined with his clever lithographic sketches, 
presents us with so vivid a picture of the landscapes 
through which he has wandered and of the geological 
structure which has given them their character, that 
nothing further can be desired save a personal visit to 
the marvels themselves under his experienced guidance. 
Four of the most characteristic views are here reproduced 
as woodcuts. 

Westwards from the Rocky Mountain ranges to the 
head of the Gulf of California the basin of the Colorado 
strietches as a vast plateau, broken by the transverse gorge 
of the Great Cafion, at the bottom of which, from 3,000 
to 6,000 feet below the level of the plain, the river wan- 
ders to and fro for nearly 500 miles. The plateau is further 
mark^ by a succession of terraces ending in steep walls 
somethnes x,oog feet or more in height, and by occa- 
sional isolated mountain areas which rise above the 
|(eneral level Eke islands from the sea. These various 
inequalities, however, when seen ifif'om any of the emi- 
nenm boroerinl^ the plateau are almost lost in the vast 
of the level plain. On all sides the table- land is 
surrofunded with mountiun-ranges which seem on the 
whole lo have a meridional direction, so that the table- 
land itself would appear .io be a tract which has somehow 
escaped pHcadon iiirthg the movements by which the 
em#cEng nid|g^ formed. The isolated mountains 
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on this plain, however, indicate the same nortk and south 
trend, are composed like these bounding ridgea,. and may 
be referred to the same series and to a similar mode of 
oridn. s 

In that upper part of the Colorado plateau nblo de- 
scribed by Dr. Newberry we recognise the same g^bgi- 
cal formations as well as the same striking features of 
colour which have given its name to the chief river. The 
oldest rocks belong to the Carboniferous system. Thence 
up to strata believed to represent the earlier Tertiary 
series of Europe there is a continuous conformable 
development of stratified deposits. These strata spread 
out in horizontal sheets over the plateau. On the eastern 
and western margins they have been heaved up along the 
flanks of the mountain ridges, and here and there, where 
an isolated axis of elevation or a dislocation occurs on 
the plain, they have likewise been upturned. Bat for the 
most part they retain their horizontauity, so that the lower 
formations are not seen, except where they have been cut 
into at the bottoms of the canons. The Carboniferous 
limestones contain such characteristic brachiopods as 
ProdticUis scmireiiculatus^ P, scabrkulus^ P, puncMus^ 
Spirifer^ and Athyris, The earliest records of that 
region, therefore, are those of a sea- floor, which must 
have stretched eastwards across what is now the range of 
the Rocky Mountains towards the land which then lay 
over the site of the Eastern States. The thickening out 
of the marine limestones towards the west estabUshes 
this point in the ancient physical geography of the Ameri- 
can continent. Above the Carboniferous limestones and 
shales lie a conformable series of bright red, green, and 
yeEow sandstones, shales, and marls, which are regarded 
by Dr, Newberry as Triassic, and perhaps partly Jurassic, 
and which pass conformably upward into massive yellow 
and grey sandstones and g^een shales, which are placed 
on the horizon of the Lower Cretaceous rocks. These 
latter strata, containing many cycads and ferns, with 
other traces of terrestrial conditions, form the surface 
over an enormous area of the table-land. As they ap- 
proach the broader valleys they end off in a steep cliff or 
blutf like a sea-wall, often cut along the edges into nume- 
rous detached tables, pinnacles, and quaindy-shaped out- 
liers. The red strata underneath form the platform out 
of which the deep gorges have been eroded and their 
bright colours running in parallel stripes along the waEs 
of the canons and the faces of the isolated fragments and 
pillars give an extraordinary character to the fantastic 
forms into which the rocks have been worn. 

The want of any evidence of disturbance from palaeo- 
zoic up into older Tertiary lime is dwelt tipon by Dr. New- 
berry in this Report as showing the simplicity of the struc- 
ture of this part of the continent. The facts which he brings 
forward help to make our ideas still clearer of the stages 
by which the present physiography of America has been 
reached. He demonstrates the truth of his previous con- 
clusion that the region of the Colorado is one of vast 
erosion, and he gives some interesting indications of the 
extent of this denudation. He show^that the great plain 
with its surface of firm Lower Cretaceous sandstone was 
once covered by a continuous sheet of soft Middle and 
Upper Cretaceous shales, of which scattered mounds and 
millions of loose fossils are strewn over the plain, and 
which rise along its margin into an u^er plateau over- 
looking the great tableland and presenting a steep escarp- 
ment towards it. These overlying strata are at least 
a, OCX) Teet thick. There cannot be any doubt, therefore, 
that previous to the erosion of the profound gorges the 
tableland was buried under 2,000 feet of soft strata, all of 
which have been removed except these fragmentary relics* 
Dr. Newberry satisfactorEy disproves the notion that this 
denudation could have hjetn effected by any violmt cur- 
rent like those waves of translation which used to be 
called in to account fer the existence and distribattdn of 
the glacial drift and erratic blocks. No one can rOM hfe 
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throQgli thm* . U^ pmt of iuiy move- 
or of «ny vokai^ 4ieti0ii oUJer iii dtte than ijbe 
£oeeoe^ or Upper Ccetaceous |odc$» iwad obtained in thi^ 
£xpedHioa So that we have here, tjmarently, an area 

which occnrred never 
dl&Uirbai the cpniCinMkbte succession of deposits during: 
that vhit s^tinh of geological time from the Carbo- 
niferdos (br ey^ SUttrian) up to the Eocene 

peripd; W^hm the traces of terrestnal surfaces indi- 
cat^ by ^ 1^ lignite beds of the Lower Creta- 
as they do with marine strata 
bdbw nnd them, are to be regarded as marking 
oscilhtfiions of the crust, or as due merely to the graduiu 
np-^Hing of the old sea^basin and Us conversion into 
lagoons and terrestrial suifaces which were subsequently 
;^ntty submerged again beneath the Middle and Upper 
Cretaceous seas, may be a question for discussion. It 
would seem that coincident with or subsequent to the 
pre»Miocene*pUcation and upheayaL volcanic action began 
in the Western States. Ur. Newberry gives a drawing 
and a description of a singular basaltic rock called the 
Needjes (Fisj. i) rising to a height of 1,700 feet above 
the Ci^ceous door of one of the tributaiy valleys of the 
San Juan, and regards this mass as having been intruded 
amc^ the atrau and as now left visible owing to its 
sumiior hardness, while the sutroundtng and overlying 
sorter rocks have been washed away. But in his former 
Kef»dift in conjunction with LieuU Ives, he showed the 
erSstaace of a group of large extinct volcanoes in the San 
Piandsco mountain group in Arizona, lying on the south 
side of the Colorado basin. The lava-streams are yet so 
freahlhere that he supposes that the last eruption can hardly 
haye taken pla.ee more than a comparatively few years 
ago. Considerably further to the east in New Mexico, San 
Mat^ rises as another important extinct volcanic cone 
11,000 or 12,000 feet high, whose most recent lavas are so 
dresh that ^ it is didicult to believe that they have been 
exposed to the action of the atmosphere even for so much 
as a hundred years." Dr. Newberry remarks that similar 
but mailer volcanic vents equally recent in appearance, 
but equally inactive now, are scattered over the entire 
area dt the central tablelands from Mexico far up into 
the British fk>5sessiQns. 

The author, who is an accomplished palaeontologist 
as well as an active and gifted geologist, has added 
a valuable App^tidix, in which he gives descriptions of 
the Carboniferous and Triassic fossils obtained by him in 
the course of the Expedition, and to which Mr. F. B. 
Meek ^ contributes an account of the Cretaceous fossils 
collected. It should be added, that besides the litho- 

S ip^c sketches the Report is enriched by some excellent 
tea of fossils. Archibald Geikie 


D£EP SEA MUDS^ 

IX. 

JPirmide 0f MoH^mse, 

PEROXIDE of manganese occurs widely in ocean deposits, 
^ euher a$ nodules, incrustations, or as depositions on the 
bottom itself. It 1 ms been found most frequentiy in the nodular 
form in the deep sea clays far from land. It al^ occurs in the 
iOrganie oozes, when these contam much volcanic or are 
nyat volcanic centres. 

In thaliow water, near some volcanic islands, It covers shells 
ahd Ideocs of coral or pumke with a light brown mcrustatioti. 

» Sjhsce ittticle was written, tl»e arniownceiuimt of Mr. death has 

reached hhfS ccuutry. A more oiaestrous hfoW could not have been inflicted 
upon oT m the United Stales, it k much to be 

deshred Wt dihid the univeraaf rtgret with which the death df this able 
palmofVio^p^ k leeeived, some record skalt be nubtkhed of the servic^es he 
has dohb. uaideraus |>a{>ert are tbcattered through so many fmblieations 
ffor he seothi to haVS been ever at the call of any one who needed his 
assistance), IhSt nrohshfy a oostf aratively sniaU number even of ualseontolo* 
gkts are aware of iHeni ah# 

5 ** On the I>lstishtili<ai of ydcttstc Ddbrk over the Fkor of the Oecsn ; 
i|p Character, the Products of its pisinttgmtion and 

r «!' the Ib^atgocudy, ^dih- 


: — 

; It 'tm-im wet with irety epertagty, tf itt eS. ih thqie draeeitK 
tmovod fmts vidmnic eent^ 

In tny report above referred to* t stated tkit 

fuither might show thut manganese nodnlei n»d 

depostdons kbound in thm regions where we have much of Ihe 

A m examiiiationi of specimens since our return otmunns this 
view. Wherever we have pumice containing much magnethe, 
cliyine, auipte, or hornblende, and these apparently undergoing 
decomposUioh and alteration, or where we have evidence cl 
great showers of vsdicanic ash, there we hnd the manganese in 
greatest abundance. This correspondence between the dkbnbu? 
lion of the manganese and volcanic appears to me very 
s^ii^nt of the mdgin of the former. I regaid the manganese, 
as We hnd it, hs one of the secondary products arldng from the 
decomposition of volcanic minerala 

Mai^anese is as frequent as iron in lavas, being usually asso- 
ciated with It though in very much smaller amount In 
magnetite and in some varieties of augite and hombl^de the 
protoxide of iron is at times partially replaced by tnat of 
manganese. 

In the manganese of these minerals and in the carbimic acid 
and oxygen of ocean waters we have the requisite conditions for 
the decomposition of the minerals, the solution of the manganese, 
and its subsequent deposition as a peroxide. 

The carbonic add converts the silicates of the protoxides ol 
manganese, and the protoxitles of manganese into carbonate of 
manganese, and thus prepares the way for oxidation by the 
oxygen of the water. 

it is probable that the action of the carl>onic acid is not appa- 
rent, and that the manganese u at once deposited as a high 
oxide if not as the peroxide. This theory is essentially the 
same as that which Bischof gives for manganese ores generally. 
1 have laid a series of these manganese depositions on the table. 
An inspection of these and their Tocalitics will show that in the 
clays and oozes the depositions are nodular in form. If a 
section be made of one of these, a number of concentiric layers 
will be observed arranged around a central nucleus — ^the same 
as in a urinary calculus. When the peroxide of manganese 
is removed by strong hydrochloric acid, there remains a clayey 
skeleton which still more strongly resembles a urinary calculus. 

This skeleton contains crystals of olivine, quartz, augite, mog- 
netite, or any other materi^s which were contained in the day 
from which the nodule was taken. In the process of its deposi* 

! tton around a nucleus, the peroxide of manganese has inclosed 
and incorporated in the nodule the clay and crystals and other 
materials in which the nucleus was imbedded. The clayey 
skeleton thus varies with the day or ooze in which it was formed* 
Those from a fine clay usually adhere well together ; those from 
a globigerina (x>ze have an areolar appearance ; those from a 
clay with many fine sandy particles usually fall to pieces. Mr. 
Buchanan informs me that the ^mrest portions of these uodulets 
that is those portions made up of closely-packed concentric 
layers, contain from 30 to 34 per cent, of the i^roxide. 

Taking the nodule as a whole, it will of course contain very 
much less than this. The nucleus varies in each nodule, ana 
that patt of a nodule which h made up of coucentric layers will 
vary with each locality and with the depth from which it comes. 
We may expect, therefore, that analysis will show considerable 
variations in the amount of alumina, sUica, and metals, limCt 
Ac., in the nodules from dllTerent stations. At some places In 
the Pacific the nodules show periods of deposition very distinctly. 
We have first a very compact nodule which may have a shark^s 
tooth for a nucleus, and which appears to have been frnrmed 
slowly. Then there would seem to have been a shower o< asnes; 
After a time manganese was again deposited, indosii^ ^ the 
nodule a layer of these ashes. The most frequent nucleus in 
the nodules is a piece of pumice or other volcanic fragment. 

In deep sea clays, far from land, sharks^ teeth, Oar-bonas of 
whales, and fragments of other bones are vmy ofOem thenuOlehs 
around which the manganese is deposited, in oOe iustaime a 
jpiecc of siliceons sponge forms the nucleus. In a 
iQOie a portion of the deposit Itas apparently formed the nwntk. 
In these Sire have ^fect casts of the 
catbtM^ of Itme hhs been removed. The volcanic fra^ 
whidi have;lo«m nuclei of nodules frequently > 

]^ve t^eigone peculiar alterations. For mstanc^ obsidm is 

usually by b^ . - 

Whmi we found the bottom composed almost entimly m vm^ 
canic ash^ dr soh^ fim ihidfriesenuahtg 
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i Ijujge piece* of tbU iwtt^ *^ 

tSe eieaoe of cwbonic *cWl tWcnigh *« floor of the ocean 
new volcanic island* i» *«» region* areatly acralerate the 
processes which end in the deposttton of the perMide of man- 
^nese. and account for the great abundance of it in some such 
loo^ities where we found it. 

Mthe /ran <ind Cosmic Dust, 

Wtiilc the deposits during the cruise I frequently 

obs^y^ among the magnetic particles from our deep sea clays 
small rbund butck^coloured -Reticles which were attracted by 
and X found it difficult to account for the origin of 

these* 

On onr return home I entered into a more careful examination 
of the magnetic particles. By means of a magnet carefully 
coirered wiUi paper 1 extracted these pai licles from the deposits, 
from the pnmice-stonesy and from the manganese nodules of 
many regions. The great majority of these magnetic particles 
are magnetic iron ore and titaniferous iron, either in the form of 
crystals or as fine dust. In the clays and in the manganese 
nodules from stations far from land and in deep water there were 
again noticed many small round spheres among the magnetic 
particles. 

On mentioning this to Prof. Geikie he suggested that 1 should 
try the method employed by XVof. Andrews, of BcKast, for de- 
tecting minute particles of native iron. 

This process consists in moistening the magnetic particles, 
which have been extracted by means of the magnet, with an 
add solution of sulphate of copper, when copper is at once 
deposited on any native particles w'hich may be present. In 
this way I have detected native iron in many of our deposits, in 
the powdered portions of manganese nodules, and in pumice- 
stones. 

Prof. Andrews tells me that there can be little doubt that the 
particles on which copper is deposited are native iron, as he has 
found that it is not deposited on nickel, and the chances of 
cobalt being present are very slight. Prof. Andrews warned me 
on the extreme precautions necessary in conducting these obser- 
vations, that no iron from a hammer or other instrument should 
get at the specimen under observation. 

It is true that all specimens of our deposits have been obtained 
by means of dredges and iron gear, and some of these particles 
may be from this source. 

Many of the particles must have another origin. I have taken 
two of our manganese nodules, and washing them carefully, 
taking care to let no iron instrument come near them,* have 
broken them by rapping them together. Then taking only the 
interior parts of these nodules I have pulverised them in a porce- 
lain morisr. The magnetic particles were afterwards extracted 


bya wagttetcovered with paper, Now, 

on a glass slide tinder the microscope, and addlnig th^ sidphate 
of copper solution, there was in a few moments a depeSwt of 
copper on several sm^l perfect spherules, varying in size fcom 
the to the ^ oran inch in diami ter. I have placed 
of these spherules under the microscope add now show them tp 
the Society. It will be noticed that on one the copper is not 
deposited all over the sphere, but in ramified spider-Uke 
On the cut surface of a meteorite, from Prof. Sir Wyville Tliom- 
soft^s collection, which I also exhibit, the copper is precipitated 
in precisely the same manner as on the little sphere on the man* 
ganese nodule. Besides the spherules on which the copper is 
deposited, there are others generally of a larger size and dark 
colour. These are, so far as microscopic examination shows, 
quite like the particles on the mammilated outer surface of this 
Cape meteorite, also from Sir Wyville's collection. 

These spherules have hithei-to only been noticed in, those 
deposits in deep water far from land, and where for many reasons 
we believe the rate of formation of deposits to be very slow* 

They occur also only in those man^nese nodules which come 
from the same deep sea clays or deposits far from land. 

The particles of native iron found in pumice-stones are Hot 
numerous, and never take the form of spherules so far as ob* , 
served. Some of these particles of native iron may then come 
from the dredge. Other particles come from the pumice and 
the volcanic materials. Prof. Andrewa long since showed that 
minute particles of native iron existed in basalt and other rocks. 
And lastly, the spherules of which I have been speaking, appear 
to have a cosmic origin. 

The reason for these spherules occurring only in deposits far 
from land and in deep water, may be more apparent by refer- 
ence to the annexed diagram, which might represent a section 
from the west coast of South America out into the Pacific 500 
miles. Along the shores of the continent, as at a, we have an 
accumulation of river and coast detritus. At ^ in depths from 
1,400 to 2,200 fathoms we have a globigerina ooze mostly made 
up of surface shells. At c, in a depth of 2,300 to 3,000 fathoms, 
all the surfece shells are removed from the bottom. No coast 
detritus reaches this are;»* and we find in the deposit pumice 
stones, some volcanic ashes, manganese nodules, sharks* teeth, 
and ear*bones of whales. It is only in areas like this that we 
find sharks* teeth and ear-bones of cetaceans in any numbers. 
Some of them from the same haul are deeply surrounded with 
manganese deposit, and contain little animal matter, while others 
have no deposit on them, and seem quite recent. These, and 
other facts which might be mentioned, all argue for an exceed- 
ingly slow rate of deposition. Now it is in these same areas that 
the spherules of native iron and other magnetic spherules ate 
found, both in the deposits and in the manganese nodules from 
them. 



Ptndmg them in this situation favours the iaca that they are of 
cosmic origin, for in such places they are least likely to l>e 
esovered up or washed away. It is certainly difficult to under- 
stand why the spherules on which the copper is jireci Dated have 
not becoine oxidised. If nickel be present in them, this may 

retard oxidation to some extent 

iThe m^ganese depositions In our ocean deposits arc very 
dmeretit m structure and composition from any of the ores of 
^ kad an opportunity of examining, and the 
fche deep sea far from land have not, so far as t know, 
f^^walents iu ihe geological series of rocks. 

All thf subjects treated of in this paper are still under investi- 
^tion, and at some future time I hope to present a much more 
detaW account* 

^l^eob^rvattons seem to me to give ground for the follow- 


volcatiic dSm, eitliet in the form of pumice 
/or ejected fragments, are universally distributed in 

insmice ^dhtindally being carried 


into tlie sea by rivers and ranis, and are constantly floating on 
the surface of the ocean far from land. 

Ty^fW. — That the clayey matter in deposits far from land is 
principally derived from the decomposition of the feldspar in 
fragmental volcanic rocks, though in the trade wind region of the 
North Atlantic the dust of the Sahara contributes much material 
for clay. 

'i.— That the red earth of Bermuda* Bahamas, Jamaica, 
and other limestone countries, is most probably originally derived 
from the decomposition of pumice stone, while these limestones 
were in the process of formation. 

i^^/?A*«-^That the peroxide of manganese is probably a secon- 
dary product of the decomposition of the volcanic rocks and 
minerals present in the areas where the nodules of manganese 
are found, 

.SfjrA%.— -That there are many minute particles of native trow 
in deposits far from land ; that some of these particles are Bttle. 
spherules ; that these last, ns well as some other spherules wmeh 

are snagnetic, have probably a cosmic origin. ^ 

- . Qie pcncwcidc of manganese de^iBonU m me 
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in structiire ttiid €o»i|>o^io«i fjhim known 

';oeeis of man^eso. 

Wt io not appear to have equivalent of the 
locks now foming in the deep sea far land, in the geolo- 
gical series. 

In concldslon, X have to acknowledge mndi assistance in these 
investigations all my colleagties, especially my indebtedness 
to Sit WyviJfe ih^son ahd Mr. Buchanan. 

Since i^y return I have receiveci many hints from Profs, Tait, 
Gcikie» Turner, Br. Purves, Mr. Morrhon, and other gentlemen. 

Ih much of the mechamcai work which an examination of 
these deposits has entailed, I have, both during the cruise and 
my return, had the assistance of Frederick Pearcey. 

OC/J^ ASTRONOMICAL COLUMN 

New Comet,— M. Stephan, Director of the Observatory at 
Marseilles, announces the discovery of a new comet by M, 
Borrelly on the morning of the 9th inst. It is described as 
bright, round, with a well-defined nucleus, and 3^ minutes in 
diameter. The first complete observation gave for its position— 
February 8 at l6b. 57m. 58s, M.T. at Marseilles. 

Apimrent Right Ascension lyh. 13 m. 22 7s. 

„ North Polar distance 9 28' 20" 

Diurnal motion in R.A. + im. 44s. ; in N.P.D. - 3^" 7'. 

M. ’Borrelly was also the discoverer of the last unpredicted 
comet, on December 6, 1874, in which year six comets were 
observed ; in 1875 only two were observed, both known comets 
of ^ort period ; in 1876 none. 

Tuk OcctiLTATiON oE Regulus ON Feuruakv 26 .— The 
occultation of a star of the first, or between the first and second 
magnitades, is a sufficiently uncommon phenomenon to attract 
attention. Regulus will be occulted on the 26th instant while 
the moon is at a considerable altitude, and to fiicUitate the calcu- 
lation of the times of immers'on and emersion at any place in 
this country we will apply the very convenient method given by 
the late Prof. Littrorv for distributing such predictions over a 
limited area. 

Putting the latitude of the place 50^^ *1- /, and expressing 
i in degrees, and the longitude from Greenwich L, and ex- 
pressing 1, in minutes of time, + if east, - if west, and found- 
ing the equations upon direct computations for Greenwich, 
Edinlmrgh, and Dublin, we find wilh the Nautical Almanac 
elements, 

Time of Immersion I2h. 47m‘2 - [0*0095]/ + f 9 ‘ 5 * 9 il D 
,, Emersion - i3h. 53m*5 - fo*2i8‘8]/ + [9^3209] L 

^ 1 - [o-W- (9'4M!I. 

The quantities within brackets being logarithms and the result- 
ing times for the meridian of Greenwich. 

The following are the circumstances of the occultation at a 
few of our observatories ; Greenwich time throughout : — 

Immereion. Erntreioo. 

4. h. . m. K. rn. ^ 

Cambridge . . 1245*1 ^3 49*9 *29 

Dublin 13 5 S '4 13 43*5 ^35 

Edinburgh 12 36 9 13 40*9 227 

Greenwich 12 45*7 I3 51*0 231 

Liverpool 12 39 7 13 45*2 231 

Oxford 12 437 13 49*5 ^33 

No other occultation of so bright a star, visible in this coun- 
try, wpl taka place until July 2$, 1879, when Antaies will be 
occiUted* 

Arti<mgfst tiw Chkese observations collected by the Jesuit 
mi&stp^ryi GanfaU, are a number of occultations of Regulus, 
the earlie^ bf li'hi# is dated March 16, a. 0. 501. While re- 
ferring to star, W<> may mention a remarkable approximation 
of several plai^; is also recorded in the Chinese 

annals, and which, so far as we know, has never been examined. 
As intemreted bv OkUbB. observation tUns thus 


Itf hid; 27, second year Ilo-ping, In the tkhth moon, 
the aofch and last day of the moon, Saturp distant .froip B%iilus 
I®' (Chtee measure), Jupiter to the north-w^st 1% Mars to 
notih-West a<?. 

The Chinese commerced their year at the new hibon imme- 
diately preceding the sun’s entry into the sign , Pisces, and thek 
months were lunar* Accordingly in n.c. 27 the first moon com- . 
mcnced soon after midnight on February 10, Greenwich time, , 
and the tenth moon on the evening of November 2 ; the time 
indicated by the Chinese record is therefore probably between 
November 23 and December 2. Perhaps some one may have 
the curiosity to examine this repotted conjunction of Mars, 
Jupiter, Saturn, and Regulus. We can stale positively that an , 
occultation recorded about forty years earlier, observed under 
the same dynasty, Han, and at the same station, that of the 
Chinese court at Si-gnan-fou, in the xuovinceof Chen-sy, actually 
occurred, accordmg lo our latest tables, and at the hour recorded ! 
ill the Chinese annals. 

The Solar Kcliesb of 1567, April 9.— Prof. Grant, in his 
valuable “History of Physical Astronomy,” remarks that “the 
earliest eclipse which was unequivocally asserted to have been 
annular was one which occurred in the year 1567.” It was ob- 
served at Rome by Clavius, of Calendar celebrity, who has 
recorded that when the obscuration was greatest there still 
remained round the moon’s limb a very narrow ring of the solar 
light. Kepler (“ Ad VitelHonern”) found from his tables the 
sun would have entirely covered the moon, and hence considered 
that the luminous ring, mentioned by Clavius, was in reality the 
corona^ visible dming total eclipses of the sun. 

The elements of the eclipse of 1 567 obtained itpon a similar 
system of calculation to that applied to other modern solar 
eclipses in this column are as follow 

Conjunction in R.A. 1567, April Sd. at 23h. 17m. los. G.M.T, 

R.A 2S 30 57 

Moon’s hourly motion in R.A. ... 33 S 

Sun’s „ „ 2 U) 

Moon 8 declination 1 1 27 45 N. 

.Sun’s „ 10 58 57 N. 

Moon’s hourly motion ip deck ... 96 N. 

Sun’s „ „ „ ... o 52 N. 

Moon’s horizontal parallax 57 3fi 

Sun’s „ ,, 09 

Moon’s true semi-diameter 1554*0 

Sun’s „ „ 15 41*7 

The sidereal time at Greenwich mean noon, April 9,, wa« 
ih. 47m. 8s. If with the above elements we make a direct cal- 
culation of the circumstances of the eclipse at Rome we find a ' 
very great eclipse little short of totality ; began at loh. 41m. os 
A.M., ended at ih. 42m. 23s. p.m. mean times at Rome, magni- 
tude 0*9972, 80 that the breadth of the crescent was about 2j 
seconds. The eclipse would be total /or a few seconds on the 
central line in this longitude, the augmented semi^diameter of 
tlie moon exceeding the sun’s Ecmi- diameter only i'’*5 ; but our 
result as it stands may very well explain the words of Clavius, 
the extremely narrow crescent of ihe solar disc still remaining,; 
added to the probable visibility of the brighter part of tho'ruwut, 
giving to the naked eye the appearance of a narrpW unifoma img 
of light. 

New MmoR Planet.— N o. 172 of tbegrodp of sinall pfenels 
was detected by M* Borrelly at Marseilles on the jth inst. 5 sd 
I2h* 8m. itsR*A. was loh. 35m. 36s., N.P.D. 80^30^ ’ 9 » tw^iftb 
magnitude* On the following night at 9 h* 58**^ R.A» was 
ipiL 34tt(h 46s., N.P.D. 80^29’ *3. 

m NOTES . : 

MET»okPWy OF the Lutv^* PEsW/.*r^ , 

of Gerhard RoWft’ gr^at expedi^Oh into % Libyan 
been reaml% i»ubUshed at Caseeli tmder ike editorship of 
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W. Joi^m of ICarlsruhe, giving the ifieteikd inesults of the re* 
«eerni)efi of the expedition into the physical g^c^raphy and naeteoj> 
ology of thi« region during the wint^ of l873-74» Though the 
bbseivationsf extended only over a comparatively brief period, 
yet from their evidently high quality, the ability with which they 
hare been discussed, aOd the physical characteristics of the 
. region, the results thereby obtained form an exceedingly valu- 
I able contribution to meteorology* The results of the two-hourly 
i observations show, as regards the daily maxima and minima 
5 of atmospheric pressure that the forenoon maximum and aftcr- 
I noon minimum are very greatly in excess of the others, and that 
i the difference between them indicates an amplitude of range in 
I accordsnee with that given for this region in Buchan's recently 
publish ed charts of diurnal barometric range. The temperature 
' has a daily range of 24*^ *5, the maximum occurring about 3 ?.m., 
and the minimum a little before 6 a.m. The lowest observed 
, temperature was 23‘‘ in the earlier part of February, The 
minimum of vapour tension occurs about 6 A.M., and the maxi- 
mum about XI A.M. While the mean relative humidity at Cairo 
^ in winter is 65, it is only 51 in the desert, falling to 35, the mini- 
; mum at 2 P.M., the dryness of the climate being thus very great, 
j A humidity of only 17 was observeii at Sandheim on February 12, 
i at 2 r,M. Rain fell from February i to 4, thunder was heard on 
I the second, and daring next night 0*48 inch of rain fell, soaking 
; the sand of the desert to a depth of about five inches — an amount 
of rain of rare occurrence in the district The prevailing winds 
« are north-westerly, those having the highest percentages being 
1 W, 16, N.W. 34, and N. 27, or 77 per cent. Warm springs 
I occur in several of the oases, the highest observed being at 
;<.,Dacbel, the temperature of which ranged from 92*^ *3 to 96'**8, or 
I about 15'' above the annual mean temperature of the locality. 

I The magnetic declination was observed on January i, at ten 
I places variously situated between 25'' 11', and 29^* 12' kt. N., 
;and 25® 31' and 32'*34Mong, E. of Greenwich, the results of 
/which, when comf>®red with theobservalions.of dcclin.ation made 
I in 1819-20 by Callliaud indicates an annual variation of 6'*4, 

' being closely approximate to that of Central Europe. 

f HeighI" of the Seine at Pakis during 1876. — In the 
‘ BtiUeiin International of the Paris Observatory for January 13, 

' the height of the Seine is given for each day of 1876, as observed 
at Pont de la Tourneile and Pont Royal, The zero of the scale 
at Pont dc la Ibunielle is the lowest point to which the river 
fell dming the great drought of 1719. The highest flood hitherto 
recorded measured 27 feet in 1658, and the greatest dryness 
3*28 feet below the zero of the scale on Sq)tembcr 29, 1865, 
During X876 the greatest flood was 2X feet on January 17, the 
greatest dryness 0 89 foot, and the mean for the year 3*15 feet, 
bring 0^82 foot below the mean calailated by Delalande. 

OscnxATtONs OF Tides.— T he meteorological Bulletin of 
the Brussels Observatory for January 26 calls the attention of 
meteorologists and physicists to a remarkable perturbation in the 
state Of the sea, shown by the mar^p-apfte of Ostende. **The 
low-tide level on January 25," Bulletin says, ** was by thirty- 
five centimetres lower than it should have been, and the high- 
tido in the evening was lower by sixty centimetres, as if the 
iid# w;ere, stopped in the last part Of its ascending motion. 

of the sea-levcl took place under quite the 
iWe rirc^miitanees Of wind at Ostend, as those which were ob- 
served during an elevation of the level, oh Jarmary 2. The local 
direction of the wind, in the report, cannot be tlic cause of these 
qsoUlations, and the true cause remains thus unknown, and well 
deserving the full attention of meteorologists and physicists.*’ 

Ht^RlEICANE OF jAHt;AKY 3 r, IN BEiraUM AND Horj.AND. 
hnrticane whioh, accompanied by an unusalty high tide, 
A® ihoiBes of the North Sea during the night of January 
to..haye''dc^ .very , great dainiigc^^ The 


bright reached by the tide at Ostend was 7*5 metres above the 
mean level of the sea, and the height of the waves during the 
hurricane Was about X 2 metres (40 feet), the mareograph show^ 
irig fluctuations from 19* 5 to 1-5 metres above zero. The iie 
thus exceeded by about 4 feet the highest tides remembered at 
Ostend. The embankment of the town was destroyed for a 
length of more than 700 feet, and stones 14 feet long were 
thrown by the waves to distances of about 40 feet. Large parts 
of the town were inundated. At Antwerp the tide which swept 
along the Scheldt was higher by x foot than the highest tides 
remembered. The shores of the river were therefore inundated, 
as well as some of the poldcm, which appear now as immense 
lakes, “The streets of Antwerp were coverrii with water i metre 
deep ; Mechlin, Termonde, and many other places, were also 
flooded. In Holland the ravages were not less. Rotterdam 
was inundated, the Maas reaching a level only 6 centimetres 
lower than that reached in 1S25. Various other places in 
Plolland suffered. Numerous accounts received at the Brusse^U 
Observatory from various points of the kingdom will enable the 
path of the hurricane to be traced with great accuracy. It is 
worthy of notice that It took one hour and a half to go from 
Ostend to Brussels. 

Weather Notes.— Letters received from the United States 
on Saturday last state that the weatlier on the Atlantic seaboard 
has been intensely cold; temperatures from -35’ to - 40* have 
been recorded. At Baltimore, on the 26th ult., the temperature 
was the lowest known for many years, and the ice extended fully 
sixty miles down Chesapeake Bay, effectually blocking the 
harbour. Several steamers were compelled to put back, being 
unable to force their way through the icc-6clds. Seventy vessels 
were locked in the ice twelve miles down the bay and the crews 
were in great distress. Very heavy snow-storms are reported 
from the west of the State of New York, by which railway 
travelling was all but stopped. Australian letters report exceed- 
ingly intense heat in Victoria during the month of December, the 
temperature in the shade rising on the 13th to 110^*7 at the 
Melbourne Observatory, and at some places in the interior, 

I i6®"o was recorded. 

International Weather Maps.— We have the greatest 
pleasure in noting that the system of simultaneous observations 
of atmospheric changes for the construction of the valuable 
weather maps issued under the direction of Gen, Myer, of 
Washington, U.S., which is already carried practically around 
the northern hemisphere on laud, has recently receivc<l a large 
and important expansiou. A general order was issued by the 
Navy Department, on December 25, to the commandants of 
naval stations and commanding officers of vessels of war, direct- 
ing meteorological observations to be taken, recorded, and for- 
warded to the Bureau of Navigation, a particular officer being 
designated as responsible for the duty. The observations are to 
be of such a chameter as to be suitable for^the preparation of 
synoptic charts, and to embrace, whenever practicable, at least 
atmospheric pressure, temperature, wind, rain, wet-buJb thermo* 
meter, sea-swell, and weather daily, on board every vessel in com* 
mission, and at every naval station of the United States at 7.35 
A.M, Washington mean time (0.43 p.m. Greenwich mean time). 
The Secretary of the Navy enjoins the greatest pare and promp- 
titude in the taking and recording of these observations, which 
thus form part of the system of international meteorological 
observations taken simultaneously, upon which the United 
States have entered. We veiy earnestly hope that tlie navies 
and the mercantile vessels of all civilised countries will Soon 
join in canying out this magnificent scheme of observations 
originated by the Americans in 1873, , 

de^oped and carried on by them with the highest ability anq 
nacce^, ' 
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^ Accomm^ t6 ^inruujgem^tsi iiftade aince tihe death of Trof, 
J, ('♦ Pogjgei;KloHli,j};b« Anna^oi 4 tr JP^ipU urn/ Chmm will in 
fvitttie tit edited by Pmf, Dr. O. Wiedemann, of Lcii)zig, assisted 
by Prof. IlelmhoHa and the Physical Society of Berlio. Prof, 
Wiedetnatitt possesses admirable qualities for the ne>v position, 
and under his supervision this well-known scientific journal wdll 
at least lose none of Its former valuable features. Hie first num- 
ber of the B^hlhtter^ the newly-founded adjunct to i}si^ Afinakn^ 
hw already been issued* It will not only offer a review of con- 
temporary physical research, but will seek to replace the supple- 
mentary volumes of the Annalm. 

TUK Council of the Royal Society of Edinburgh has awarded 
tlie Macdougal) -Brisbane Gold Medal to Mr. Buchan for hts 
paper on the diurnal oscilLition of the barometer, as forming one 
of an important series of conlributimis by him to the advance- 
ment of meteorological science. 

The great Von Baer medal, worth over i,coo roubles, and 
bestowed bat once in three years, has been given by the St. 
Petersburg Academy of Sciences, to Dr. A. Gbtte, Professor of 
Zoology at Strasburg, in recognition of his remarkable work 
Die EntwickelungsgescUichte dcr Unkc/^ 

A MEt>Ai. to commemorate the part taken by the Institute of 
France in the observation of the transit of Venus has been struck 
at the national mint. It bears the representation of a female 
passing before die car of Apollo, with the motto in Latin, 
‘*Quo dhtent spatio, sidera juncta docent.” Each mem- 
, ber of the Institute has received a silver medal, as well as 
the heads of the mission ; the assistants received a bron/e one, 
A medal has been cast in gold and presented to M. Durnas, the 
president of the Transit Commission. The expenses were 
defrayed by subscription among the members of the Institute. 

Dr. Straitdberc, the president of the Swedish Academy of 
Sciences, died suddenly in StiKjkholm on February 5. 

The Norwegian (Jovemment proposes to send out a vessel 
during this year for the purpose of ^deep-sea exploration in the 
Atlantic. A credit of 103,000 kronen has been sought from the 
national Parliament to cover the expense of the expedition, 

Baron BAirrn, wdiose sad end at Loanda we mentioned last 
week, belonged to one of the oldest families of the Bavarian 
nobility. Although t-ful thiriy-one at the time of his death, he 
had already won a name by valuable researches on the nature of 
the Swiss glaciers, and by geological investigations in various 
parts of Europe. 

Foh a mimber of years the University of Jena has been unable 
from lack of. funds to meet the demands of modern university 
educatipu, l)y the increase of profee^iorships, establishment of 
scientide collections, &c. So severe has been the check upon 
the growth of the hfttitntion, that its friends have finally set on 
foot energetic measures to obtain a large increase in the annual 
grants from the various grand ducal governments upon which it 
depends for support. Saxe- Weimar ha.s already promised an 
addition of 40,000 marks, and it is piobable that this historic 
tmivetsity will soon be relieved from its embarrassments* 

, We regret to announce tlie death of the eminent surgeon. 
Sir WlUiam Fergusson, Bart, on Saturday last, in his sixty- 
niniiyitear. 

WoER is about to be commenced on the new buildings for the 
University of Strasburg. They will be situated to the north- 
east td'ihe Cfty^ With ^hich they will be connected by a broad 
promenade^ ahd will provide accommodati<i>n for about 1,500 
studenis. The fSovernment grant for the purpose amoutts to | 
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The Hunjterian Oration at the, Royal College of Surgeons wat ’ 
delivered on Tuesday by Sir James Paget, in presence of the 
Prince of Wales, and a large and brilliant Company. Sir Jau^ 
sketched the career, and pointed out the quantity* the wide 
range* amt imporunce of the work done by Hunter,. 

As Prof. KuchofT refused the dhectorship of the Sun Obsorva- ' 
tory at Berlin, a Committee of Direction has been appointe^l, 
consisting of Professors Kirchho0', Forster, and Awers. 

Among tlie BjUls to be brought before Parliament this session 
is one by Mr* Hardy “to make further provision respecting thei 
Universities of Oxford and Cambridge, and the colleges therein.** 

On Thursday last, Prof. Alexander Agassix, who has been on 
a visit to this country for the purpose of Investigating the results 
of the Chalietr^tT i^'^xpcdilion, embarked at Liver|wol on board 
the White Star steamer Briiannk on his return home. On 
the Wednesday evening he was entertained at dinner by the 
members of the laverpool Art Clulj, and on Thursday, after 
[ vLiting the Library and Museum of this town lie was invited by 
the Mayor to lunch with the members of the library and museum 
committee at the town hall. 

Dr. N. V. Konkoly, the director of the O. Gyalla Obser- 
vatory in Hungary, is at present engaged in an extensive series 
of observations upon the spectra of the fixed stars. la the P’eb- 
I'uary session of the Hungarmn Academy of Sciences lie gave 
the resulLs obtained with 160 stars- Vogel’s division into three 
typical classes, white, yellow, and red, is followed* An inte- 
resting observ.'dion was made upon B Lyrce, The bright bandc 
in its .spectrum detected by Vogel in 1S7! have now entirely dis- 
appeared, and were probably due to an astral protuberance. 
The same astronomer laid also Ijcbre the Academy a carefully 
prepared record of all shooting siar.s observed in Hungary 
during the past six ycarii. Their number amotudfi to aljout 
2,000. 

Loud Nou'iiiiiKOOic has presented to Oxford University a 
valuable collection of sicms of the g.ime birds of India, calIcCtwd 
for him by Mr. A. (\ Hume, C.lk, a distinguished Indian ornL 
thologist. Lord Northbrook, in a letter to Dr. Acland, assures 
him that the collection is very perfect, if not unique. 

A siNOUDAU case has been tried at Paris, A manufacturer of 
gelatine complained that the water supplied by the ntw city 
waterworks w^as too good lor him, and that he could not con- 
tinue Uie manufacture of his gelatine. I fc claimed about 3,000/. 
damagfes, but his .suit was dismissed with costs, 

At the next .scsshm of the French Association far the Ad- 
vancement of Science, in August, the Geological Society of 
Normandy will organise an exhibition of all the geological and 
pal;eontological products of the five departments v/hich compose 
that old province. 

We have received the first two numbers of a new monthly 
Italian journal, ElUttridta, It i.s published at Florence. 

Wk regret that our s)>ace only adnjhs of our acknowie 4 ®hjg 
the receipt of the Pri^ccetUngs of the Liverpool Xit^ry .oi^ 
Philosophical Society for 1H75.6. This volume, witty ■ 
predecessors, contains a considerable num^r of ’^ape^ ' 

value in various cepaitmcnts of science. Messrs. Longmiuis ^ 
Co.* are the London publishers. 

The Report of the Committee of the East Kent Natnritt 
History Society contahn some forcible remarks on the oondhibn 
of provincial ihtisemns in the same direction iui those of iVof., 
Boyd Bankittlis,, which we reported some tt^eck$ ago. It is shown 
that the now squandered in support of those 
loneona ahi.md&ey ^atherinip?, and /hihotehnt Medleys 
calkd 'nmichins,' 'wdnld suEce 'fM'thie' ■ tbrnation- M4'' 
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of mwttms woitliily so adapted by 

S^idous selection and arrangement to ibrvirard the education of 
cmt youth, and the direction of all cdasses of the people rn the 
stifcdy of natural science. But, so far frotn promoting this worthy 
end, the managers of many provincial museums seem to under- 
stand nothing more than the establisliment of unmeaning curio* 
sijfcy shops, better fitted to amaze the eyes and puzzle the brains 
of the graundil*>fi^* convey rational amusement and in- 

struction to the people. Thus the study of the sciences of 
natural history U rather retarded than advanced, and the pre- 
vailing ignorance maintained and confirmed. Local museums 
should be adapted to the best mental culture. They ought to 
have a few good preparations, whether exotic or native, to 
exhibit plainly the general principles of nature, and systematic 
sets of many specimens to display particularly the natural history 
of the district ; while the needless and grievous expense of room 
and money, caused by the acquisition and preservation of a 
gallimaufry of unsuitable objects, should be most strictly avoided. 
The rapid spread of knowledge, the report states, will soon con- 
vince the rate-paying public that their rates should be expended 
with at least some regard to the instruction of the rising genera- 
tion, We sincerely hope so. 

Undeu the heading, “Can Birds Count?'’ Mr. C. W. Wade, 
of Magdalen College, Oxford, writes as follows : — “ I have often 
noticed that crows crowded on Sundays to a certain place, where, 
on the Fcvenih day a friend of mine was in the habit of amusing 
himself by placiiig a quantity of broken bi'^cuit on his window- 
sill ; he had time for this only on the .Sunday morning, and 
during the w’eek no food was so presented. W e noticed that on 
the Sundays a crowd of the birds came about the window, 
whereas on other days no special sign of excitement was visible 
among them. The opinion I formed of their power to count 
the days as they passed has been strengthened by hearing the 
following story. Mr. Wade then states that a gentleman much 
troubled by the depredation of crows built a shed at a distance 
from his house, where he took up position with gun and ammuni- 
tion. After the first shot the crows would not return, so the 
gentleman took a friend with him to the shed and then sent him 
away, he himself remaining ; but the crows kept out of range. 
Taking others with him up to the number of twelve, and sending 
them off separately, the result was the same. At thirteen, how- 
ever, the crows seem to have lost count, and returned. I'o be 
fully credible the account ought to be first hand, as it is not, and 
based on a regitlar series of experimenig. 

Anv information on the prospects of the future supplies to this 
country of Russian boxwood is a matter of some importance, 
therefore it is interesting, if not entirely satisfactory, to read in 
a recent report from Toti, the port from whence the bulk of the 
boiewoOd is shipped, that, though considerable quantities are 
^ill exported, it becomes annually worse in quality, and the 
supply for shipment at Poti must soon be exhausted. The ex- 
port from the Abkassiati forests is still prohibited by the Russian 
Goremment, but It is said that this restriction wiU shortly ht 
removed* The writer of the report referred to describes a journey 
he made in i$73, through splendid forests of Nonnapdy pine, 
bhch, oak, chestnut, walnut, and boxwood. With the 
opening of th^e forests it is estimated there will be a plentiful 
simply of prime boxwood for about fifteen years, after which 
that of inferior quality must be resorted to, as in Mingrclia. 
Boxwood, it seems, has also become quite r^ently an ortieJe of 
C<wmerce, fifom Taganrog to France and England ; about 4,000 
tons were shipped to these two countries during the year 1875, 
^ ^ to to/, per ton, free on board. This box- 

fibm Persian territory, on the southern coast of 
^ Sea, across which it is conveyed to Astrachan, 

'Vol^a to Txarlulu, whence it |«issed over to 


No. 7, concli^ng vol. U. series ii. (Science) of the Jf^ifcee 4 in^^s 
a/ the Irish Acadimy^ has just been published* It contains 
a report on Irbh Hepatica:, by Dr. David Moore j a revision of 
the species of Abies oiEndlicher and Parlatore, and Pseudolsuga 
of Cnrd^jre and Bertrand, by Prof, M'Nab j contribution to the 
history of Dolomite, by Mr. E. Hardman ; on Glucinum, by 
Prof. E. Reynolds ; on the chemical changes in potato disease, 
by Rev. Prof. Jellett ; on remains of Cervus mi'^naros^hy’Q* 
Porte ; on the detection and precipitation of phosphoric acid by 
ammonic molybdate, by A. N. M ‘Alpine j on the product of 
the squares of the diflerences of the roots of a cubic equation, 
by Prof. Young ; and on a new genus and species of sponge, by 
Prof. E. P. Wright, 

The February session of the Berlin Geograp hical Society was 
devoted to delaiUd reports from the lately-returned African ex- 
plorers, Dr, Pogge and Dr. Lenz. The former described his 
journey frum Angola to Mofesumbu, the chief town of the 
Watajombas, whose existence has hitherto been regarded as 
mythical. The difficulties of the route were few, and the cli- 
mate in the interior healthful. Dr. Pogge’s experience would 
s cm to point out his route as one of the most desirable for 
future expeditions to use in attempting to reach the interior of 
the continent. Dr. Pogge stated his belief that the Casai or 
Casabi is the Upper Congo, and that the Lualaba flows into the 
Ogovai. A letter in Tuesday’s 7 'imes^ from an Angola p^per, 
written by a Portuguese merchant, is of the same tenor. It 
states that a Portuguese, who^e name is not given, has found the 
source of the Zaire, twenty days’ nurch east from Malangc, and 
one day’s march from the capital of Dumbo Tembo. The river 
is known as Casai or Casabi till it crosses the country of Lunda, 
when it gets the name of Nzare. rdviugstone, in a letter dated 
Cassange, February 13, 1855, mentions the common belief there 
that the Casai and Quango join to the north of Cassangc^, and 
form the Zaire or Congo, We seem to be getting near the solu- 
tion of the problem. Dr, Lenz, at the same meeting, sketched 
rapidly the resuli.s of Iiis three years’ wanderings among the 
CLkebas of the Ugowai district, by whose assistance he W4» 
also able, althougli with the greatest difficulty, to penetrate to 
the Adooma land, and touch his farthest point to the oast, 
Banjska, The interesting results of his anthropological and 
eilmological studies among the Oskebas, we hope to give more 
fully. 

On hlonday evening, Gen, R. Strachey gave the first of a 
series of lectures oa Scientific Geography at the Geographical 
Society. He traced the progress of Geographical Science, 
pointed out the wide field embraced by it at the present day, and 
showed its aims and its importance. 

The annual meeting of the American Geographical Society 
was held on January 16, Rev. H. W. Bellows, D.IX, in the 
chair. The annual election of officers and members of the 
Council wa i held. Chief-Justice Daly was fne-elecled president, 
and delivered his annual address on the Geographical Work of the 
World for 1876. The address, of which an early copy has been 
forwarded to us, is one of great interest, and contains a compre- 
hensive view of geographical work during 1876 in all depart- 
ments and in all patts of the world. Mr. Daly criticises with 
some severity various statements a$ to previous explorers in the 
Rcpoit of Sir George Nares, He commends the plan proposed 
by Dr, Hayes some years ago, of carrying on polar explora- 
tion by establishing a station at Port Ffoulke, a plan substantially 
die same as Umt proposed by Capt. Howgale of the U.S, Signal 
Service, to which referred in a recent number. Hr. I>aly 
mentions the interesting fact that the first Geographic^ Society 
was probably that founded in Venice in ifiS8, under the name # 

“ Society of Argonauts,” followed a few years later by an asso- 
ciation of the same Idiid established at Nuremberg. F or Engl^i 
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one of the mo^t yil^^e ^rts of thk addtiess is tbe 
e^count of the in^otk <>f irsqA^S IJ. S. Surveys for JS76. We 
regret thut space prevewt!® as 4<:M«g more than referring to this 
interesting address. f 

At the l«ig session of the Berlin Academy a letter was read 
from Dr* J. M* HUdebrandt, travelling under the auspices of the 
Academy^ on December 10 i^as prcpamg to leave Mom- 
bsssa, in Zaiislbar, for an extensive expedition in the Kibuyn 
land* chief aim of the undertaking will be to study the 

snowy regions of the lofty chain of mountains bordering on the 
Cb^ 4 and. One of the first efforts will be directed to scaling 
the lofty summit of the Kenia* 

Dii Natur for February I 3 contains a paper by Karl F*nnl 
Jung, On the Family Condiiions of the Australian Native?,” 
in which he states some facts with regard to their marriage 
customs that deserve the attention of ethnologists. 

No, 3 of the Bulletin Trinttstriel of the Cairo Geographical 
Society contains a paper by Dr. Gussfeld on his exploration in 
West Africa, and a paper of great value by Col Colston giving 
the results of his observations among the Bedouins of Sudan and 
Kordofan. Accompanying letters from CoL Gordon, which have 
been referred to by ns already, are four maps of the course of the 
Nile in the region of the great lakes. 

W JR have received a copy of a lecture on the English Arctic 
Expedition given at the Scientific Club, Vienna, by Dr. Cha- 
y^ne, forming one of a series of cheap popular scientific lectures 
which ore being published by A. llartleben, of Vienna. 

. Seven weekly meetings of the Cambridge University Natural 
Science Club were held during the last (October) term, when 
the foUowing papers were read : — ** On Analogies between the 
Senses in Man,” by J. Allen (St. John’s) ; The Pectoral and 
Pelvic Girdles,” by T. W. Bridge, B.A. (Trinity); '*The 
Probable Age of the Earth,” by E. B. Sargant (Trinity) ; 
"Caves,” by J. E. Mart (St John’s) ; " The General Anatomy 
and Functions of the Cerebrum,” by O* A. Browne, B.A. 
(Trinity) ; ** Fermentation,” by A. Ihll (I Owning) ; ** The 
Chemical Composition of the Albumenoids,” by S, H. Vines, 
B.A. (Christ’s). Seven meetings are arranged to take place 
during the present (Lent) term. There are nineteen members 
in residence. 

Peof. Ogden Rood has called attention {Am, Journ, of 
Set, am/ Arts) to some cases in his own experience, which, along 
with experience described by Tait, seem to prove that bur 
retfual apparatus for reception of waves of li^ht of medium 
Jdngth is more liable to be strained by nervous shocks or by pro- 
longed excitation, than that designed for receptlm of waves of 
grater or less length, Tims nervous derangement and prolonged 
aidtation may produce temporary green colour blindness. The 
dfeobt Brof. Rood observed were in recovering from effects of 
chloroform, esrposure to bright white light out of doors (when 
vritite objects seemed pX first purplish red), and convalescence 
from typhoid fever (when white objects appeared of a weak 
orange yellow). 

The works in connection with the Paris {Exhibition of '1S78 
are progressing with surprising activity. The buiklmgs, which 
must be ready in the end of March by contract, will be com* 
{^ted before the appointed time. 

Itv the FelMmiry Session of the Wurteml>erg Anthropologksii 
Spdietyf it somewhat novel communication was presented by 
ttrof. t, Zeehi the statlsticiatt of the Society, He instituted a 
careftd cUJtnpav^ the returns of the late parliamentary 

election and tim ant^opological statistics of the kijt^gdom col- 
lected diilni^ th# "The majorities of the jfovemment 

iobhiiiiedk where iighttcohmied 


hair and eye# predominate. The tlie Ifltramoii- 

taues* fortdbd a medium class with mgald to b«plex1o»^ 
and tvere not recruited from among the Mabk-haited and i 
black-eyed, who seemed on the contraty to be tbe Chiphpiions of 
social democracy. ' 

The American N'aiuralht for February contains uu Account 
of the Natural History of the Fanning Group of Islands, by 
Dr. T. H, Streets. These are four coral islands in the Pacific, 
stretching froth i” 57’ N. to 5® 49' N., and from 157® 27’ to 
162® iV W. They do not seem to have been yet grouped on 
any chart. 

A SECOND edition, revised to December 31, 1S76, has been 
published of the " Catalogue of the PubUcaiion^ of the United 
States Geological and Cieographical Survey of the Territories.” 
Since 1867, forty«one publications have been issned, besides 
twenty-five maps. A considerable list of works in process of 
publication and in preparation is also given. 

At the meeting of the Brighton and Sussex Natural History 
Society, held on the 8ih inst, an interesting paper by Miss Crane 
was read, " On Certain Genera of Living Fish and their Fossil 
Affinities.” It is reported in full in the Sussex Daily Nms of 
February 10. 

TitE additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Afacacus eymmo/^Hs) 
from India, presented by Master R. Wallace; two Chinese Geese 
{Anscr ry^nci</es) from China, presented by Mr. A. H. Med- 
hurst ; a Common Raven (Corzn/s rorax), European, presented 
by Mrs, Nathan j a Common Magpie (Bka caudata\ European, 
presented by Miss Jessie BoviU ; a Roughdegged Buzzard 
ehUmUo lagopus\ European, presented by Mr, VV. R, X’axton ; 
a Common Marmoset {J/apalc Jaecltus) from Brazil, a Common 
Paradoxure (Paradoxnrus typas) from India, deposited; two 
Maned Geese {Bernida fnhata) from Australia, a Ked-venicl 
Cockatoo (Cm-aiua philippinamm) from the PhiUpp’ne 
purchased. 


SaENTlFlC SERIALS 

In the January number of the Quarterly Jom^al of Micro- 
Mopkal Science we find that Dr. Klein lias superseded Dr. Payne, 
as one of the editors. Mr. H. N. Moseley has two valuable 
papers, the first on the colouring matter of various animals, and 
especially of deep sea forms dredged by H.M.S. ChatUn^eiTf 'm 
which a large numlwr of fresh band-producing colours from 
sponges, Coelcntcrata, Pichincxierms, Annulosa, and MoBuseuara 
described with figures of their spectra. In the second, StyMem 
pda/ikus, a new species of Pelagic Flanarian, is described, with 
notes on other pelagic species, together with the larval forms of 
Thysanzoon, and of a gymnostomatous Pteropod. — Dr, Klein, ^ 
in a note on a method 01 prqmring the cornea by the employ- 
ment of caustic potash aud lunar caustic. — Mr. Kidd describes 
Schiefferdecker’s Microtome, and gives an epitome of a paper 
by Engelmann on " Contractility and Double Refractioii.”-^idr* 
Peek has au important paper on the minutf structure of the gill^ 
of Lameilibranch molluscs, the investigation having been und^^ 
taken in the Histological Laboratory of Exeter College, Oxfbid, 
at the instigation of Prof. Lankester. The filamenta^ gills ol 
Area and Mytitus are shewn to explain the nature of th« port 
compUcatert organ in Anodon, the most simple type biriog fila- 
ments bent on themselves at their middle points, outwards Rrr 
the outer gills, and inwards for the inner, so that In section thejp 
form a W,«— I'hc last paper is a r/sum 4 ^ by Mr. Archer, of recent 
Cpntribntiom tp onr knowledge of li^mhwater Rhlropoda. 

feurntU di J^ysique^ January,-— On the phenomena of induo^ 
iion, by Id* Mouton^—Chromaric polarisation of tufts in biakiai 
cryetaK by Marc.— Note on the exP^nment of the Franklin 
portrait ; a new glass breaker, by M, Barab— ^00 jsbfoiption of 
radiimt host by aqueous vapour, by Mf* Hagu.-^Wote on the 
employment; nxid cimice of speetacks designed to 
visinin» by Dnboii 
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. lifktbeiiMtieal Society, Febroarv 8.— Mr- C. W, Merri- 
jB^, F-li-S., -rice-pwiident, in «he clwir.—The following com- 
mui^lciitioiiis wtfG iDiA<jl€ to tho Socioty Oti tho area of the 
onadrangle fonned bf ^ four pornte of inlMsection of two 
^cs, te C. 1-e»8esaorf.— A cettoin sene*, by Mr. J. W. L. 

' d X d y 

GUnsbm r.R.S.— The differential equation = o, 

Frol; F.R.S.— Oa the classification of loci, and a 

iti iresi wtioA, by Prof. Cliftord, F.R.S, 

ZooloigiCAl Society, Febtuary 6.<~Osbert Salvin, F.K.S., 
in Uui cliAk.r^Mr. Sclater exhibited and made temarks on some 
nAi^ticed chacacters in the original and nntqne specimen of 
Ct^mrie's Manucode {Manucodda comru^ P.Z.S., 1876, p. 459). 
Holirard Sannders exliibited a sjjecimcn of the Panay 
Tent (Storm anmstketa), which had been obtained on the 

K ish Coast, «Mad was the 6rirt recorded occurrence of this bird 
e British Islands. — Dr. A. Gunther, F.R.S., read a memoir 
on the tortoises collected by Commander Cookson, K.N., during 
the visit of H. M.S. Pettrd to the Galapagos Islands. The main 
i^Ults of Commander Cookson^s visit consisted in giving us a 
knowledge of the tortoise of Abingdon Island ( Testudo abinfi- 
flfw*) and of the tortoise of the north of Albemarle Island (71 
micr 0 phyos),-^K communication was read from Mr. Robert 
Collett containing an account of his observations on Phylloscopus 
boroaiUf as met with on the coast of the Varanger Fjord and 
adjacent parts of Finmark. — Mr. Sclater read a note on an appa- 
rently new species of »pur*winged goose of the genus 
propped to be called 7 *. founded on two examples living 

in tne Society’s Garden.s, which had been presented to the Society 
by Lieut.-Gen. A. V. Cunningham .—Prof. A. II. Garrod read 
a paper on the mechanism of me intervertebral substance and on 
some effects resulting from the erect position of man. — A com- 
muoicadon was read from Sir Victor Brooke, containing notes on 
the small rusine deer of the PhiUjvpine Islands, and giving the de* 
scriptiem of a ne w species proposed to be called Cervus 
of which a female example was recently living in the Society’s 
Gardena. — A paper by Mr. 0 . Salvin and Mr. Ducane Godman 
was read giving the description of twelve new species and a new 
genus of butterflies from Central America. — Dr, Giinther gave 
an account of the zoological collection made during the visit of 
H«M.S. . to the Galapagos Islands, which had been 

worked out by himself and his assistants in the 2 ^oological De- 
partment of the British Museum. — Mr, K. B. Sharpe communi- 
cated the description of a new species of pheasant of the genus 
basis and of a new species of PtUa from the Lawas River, 
Northwest Borneo. Mr. Sharpe proposed to call the former 
£, costanekaudatus^ and the Pitta, FUia usshsrL 

Geological Society, January 10. — Prof. P. Martin Duncan, 
F.K,S., president, in the chair. — Frederick Tendron and David 
Thomas were elected Fellows, and Dr. J, F. Brandt, of St. 
Petersburg, Dr. C. W. G umbel, of Munich, and Prof. Kdoard 
Stmsit of yieniui, Foreign Members of the Society. —On gigantic 
bmd-tonbises and a small freslvwater species from the ossiterous 
saverns of Maka, together with a Hst of the fossil fauna, and a 
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Species of tortoises from the Maltese ro(^-cavities, one of which 
was of gtgmuc proportions, and equalled in sise any of Uie living 
oreatmet Itmd c^lonians to the Indian or Pacific Islands. 
Tm charactwistic peculiarity in the two larger species is a greater 
robwness of the Imjg bones as compared with the denisens of 
the J^scarene and Galapagos Islands, with which he had been 
snebled to contrast them. The largest, on that account, he had 
mjrn^ r. ro^sta ; R rivaUed the giganUc Testudo ephippium 
(Gunther) tn sisej showing affinities to it in a few minor characters, 
f SpruttH, and a small Lutrotnys, not dis- 

tmguifhable, as lor as the few yemkins extend* tom the recent 
besides many fragments of shields of tortoises of 
dimeitsipnis, had been ohtaihedL These Chelonians were 
eonjum^oh with the retnaiiis of the dwarf elephants 
gw bUiiear iw^ of tlie remarkable fauna* collected by Admiral 

in the ossiferous ro^-cavities of Zebbug, 
fet^sa, &C. The paper oembtined a list of the 
WWi^oM'iOslillheto'tecOt^ tomthe Maltese fissure caverns, 
of dwaifl ejephahts, 'two species of 


I pdtamps, two gigantic species of Afyoxas, a gigantic swdb. And 
other ahlmal remains ; and further, a. Note on some Ghelonkn 
remaiiis from the rock-fissurcs of Gibraltar.— On the CoraUian 
rocks of England,” btthe Rev. J. F. Blake, F.G.S.. and W* H* 
Httdlestbn, F.G.S. The object of the paper was to describe 
the rock masses existing between the Oxford and Kimmeridge 
clays as exhibited throughout England. They occur in five dis- 
tinct areas which were treated separately. Where best deve- ; 
loped, as In Yorkshire and at Weymouth, the series is much- 
more varied than the nsual nomenclature indicates ; in both 
instances a lower mass of limestone, distinct from that represent- 
ing the coral rag” of Central England, is present. In York-, 
shire, especially, this Umestoae is of great importance, and is 
separated by a “middle calc, grit” tom the upper limestone 
series. These upper limestones wefc also shown to be separable 
into two very distinct divisions, especially by their fimna, via*, 
the “coralline oolite” and “coral rag,” which last term is 
here applied in a re.*ttricted sense only to true coral-beariiig or 
inter-coralline beds. The upi'>er beds, called “ supra-Coralline/* 
were shown, where present, to be of great interest and ImportaBce 
—and their fauna was for the first time indicated— and the itoa* , 
ores of Abbotsbury and Westbury were proved to belong to thk 
portion of the series. The fauna of the Corallian rocks whs 
shown to be very markedly Oxfordian in the lower portions, and 
equally Kimmeridgian in the upper, while but a limited portsow 
only could be said to have a fauna of its own. llie whole series 
was dejiosited in lenticular masses of traceable size. 

Physical Society, February 3. — Prof. G. C, Foster, presi- 
dent, in the chair. — The following candidate was elected a mem- 
ber of the Society: — Mr. J. Norman Lockyer, F.R.S,-«-?rof, 
Osborne Reynolds exhibited a number of expertmenrs in relation 
to vortex motion in fluids. They have been gradually developed 
during the last few years, but are still in a very incomplete state, 
and he hopes that others will join him in tlie inquiry. Probably 
one reason why so iittle progress has been made in the deter- 
xninatien of tliC eiementary laws of fluid-motion is that mathe- 
maticians have been ivithout experimental data on which to 
found their calculations. The well-known rings formed by puffs 
of smoke have been studied by many high authorities, but not 
with a view to their general bearing on this subject. Prof. Rey- 
nolds first showed smoke rings and their interference by means of 
the apparatus devised by Prof. Tait, and added that although the 
theory of smoke rings does not imply that vortex motion is pecu* 
liar to vapours, their existence in liquids was only pointed out by 
Mr. H. Deacon at a comparatively recent date. In studying 
the action of the screw-propeller. Prof, Reynolds noticed the 
systematic manner in which the form of a disc moved obliquely 
through water is retained by the track of air which it produces. 

If a fiat disc be supported on a light frame and caused to move 
rapidly through water the motion ceases on withdrawing the 
hand suddenly ; but if this be done gradually the motion con- 
tinues. By passing a coloured liquid down a fine tube to 
back of the disc, he found that a vortex ring is tdways 
formed, which passes to the rear of the disc, and the same effect 
is produced by dropping water from a height into water covered 
wiiu a colour^ liquid. In a trough about six feet long and at 
one end of which was a horizontal tube closed with sheet india- 
rubber, air rings were formed by introducing air into the tube 
and then striking the india-rubber externally by means of a fiat 
board, and it was shown that a ring is capable of pro}>eUing a 
vane placed in its course, to the front of which it never ^vanc^. 

If the air be replaced by a coloured liquid ^he ring travels with 
consitlerable velocity and the motion of a solid body of the 
density of water is in no degree comparable. If a ring travds 
through a part of a liquid which has previously l>een coloured, it 
causes no motion of translation, and Prof. Reynolds concludes 
that no resistance is offered to their motion. Nevertheless the 
motion is gradually stopped, but the ring is constantly enlarging 
by gathering water as it travels, and its momentum remains 
nearly constant. After adverting to the methods adopted to 
ascertain the direction and velocity of motion, tire initial form of 
the rings was shown to be a spheroid. A solid of this form, 
however, is very slow in its passage through water, and he con- 
siders this to be due to friction. He lias succeeded in imitating ^ 
the form of the ring by causing a disc, surrounded by pieces of 
ribbon, to move uxrough water. Finally, Prof. Reynolds re- 
ferred to Sir William Thomson’s researches on the infoifcrehce’ 
of two rings, and showed that the oscillatmg rings so producied m 
be formed in liquids or gases by employing an ovalin place df 4 
drettlar apeitare,-r-The Atmnal Geneial Meeting of the 


im tto held.— Tl»e itise of the Oounpil* of 

^ ;w^ the Mowing is 9^ hfestratct The CcmfieU 'points 
,; iwth satiafoeticm to the i»h*»h«r and interest of the papers read 
, vbefore the Society, a|td f i^mmniyjs given of the more 
importtott. The SodOty lias to regret hie loss of three of it$ 
wiembersr Mr* JDayld Forhss, Mr, A. S. Ilobspn, and 

Mn Afthnar Fhan* The publication pi a new edition of Prof. 
EmetPs work and of a complete edition of Sir Charles Wheat* 
stones widtmgs, is annptmcedi and the Council hopes shortly to 
undertadite the translation of scientific pa|[>ers from foreign sources 
to be in its proceedings. —The following Officers and 

Coundl; were elected for the ensuing year r — President, Prof. 
G* C. Popster, P'.R.S. Vice*Presidonts : ProR W. G. Adams, 

, and J. H. Gladstone, P'.ICS, Mr. W* SJpottiswoode, 

P.R.S., Sir W. Thomson, LL.D., F.R.S., and Dr. 
W, H. Stone. Secretaries : Prof A, W. Reinold and W. 

C. Roberts,^ I^.R.S. Treasurer, Dr. K. Atkinsou* Demon* 
stratbr, Proi* F. Guthrie, F.K.S. Other Members Of Council; 
Prof.’W. F. Bairett, I^atimer Claris Major Festing, W. Hugsdns, 

D. C.L*, F.R.S., Prof. Kennedy, 6. J. Lodge, Profi H. 
MacLeod, Prof. 13. Stewart, LL.l!)., F.R.S., Ibof. Unwin, and 

E. O* W. Whrtehouse. — The proceedings terminated with votes 
of ^anks to ttie Lords of the Committee of Council on Educa- 
cation for the use oLthe Physical Laboratory at South Ken- 
sington and to the several officers of the Society, 

R(^al Microscopical Society, February y.-^Aimiversaiy 
meeting.— H, C* Sorby, F.R.S., president, in the chair. — 'Die 
president delivered the annual address, in which, after reference 
to the mtmpry of those of their number deceased during the 
past year, he gave an interesting account of his recent researches 
into the composition and origin of the loose materials which 
form the sands and clays of this country, and also of those com- 
peting the sandstones and stratified rocks. — The result of the 
mllpt for officers and council for the ensuing year was as fol- 
lows Pr<»ident, Mr. H. C. Sorby. Vice-presidents : Dr. 1... 
S*. Beale, Sir John Lubbock, Bart,, Rev. W. il. l>allingcr, and 
Mr* Jl* JPowell. Treasurer, Mr. John W. Stephenson. Hon. 
Secretaries : Mr. H. J. Slack and Mr. Cha«. Stewart. Council : 
Dr. Robert Braithwaite, l>r. Lawson, Dr. Millar, Messrs. 
Bevtngton, Brooke, F, Cris{>, Ingpen, E. W. Jones, Loy, 
HToiyre, Thoa, Palmer, and F. H, Ward,' Assistant Secre* 
tary, Mr. Walter W. Reeves. 

Institution of Civil Engineers, February 6, — Mr. George 
Robert Stephenson, president, in the chair, — The paper read 
was on “ The Sew^age Question,^' by Mr. C. Norman JJi^algette. 


R. Accadetnia dei Lincei, January 7.^ — Second appendix 
to memmr on the comtniction, properties, and applications of a 
constant inductor, by M. Volpicelli. — On complete elliptic in- 
tegrals, by Prof. Smith. — On the small oscillations of an entirely 
firee rigid body, by M. Cerruti. — On the anatomy and physiology 
of fhc retina (continued), by M. Frana Boll. — On the spiual 
/tBtpMh md the electric lobe of the torpedo, by M. Heichen* 
heiiii.*‘-'Oeblogical studies on the group of the Gran Paradho. — 
catalogue of the rocks oi Friuli, by M. Taramelli. 


AjCiadidttiy 0/ Scicnoe®, February 5.— M, Pciigot in the 
chair.* — M. Dttchartre ^pre^oted the second and last part of the 
second edition of his •* Efements de Botanique* .The following 

pape« were read On the fundamental invariants of the binary 
form of the eighth degree, by Prof. Sylvester.— Preliminaries of 
a comparative study of living and fossil Europemi oaka 5 defi- 
nition of present races, by M, De Saporta*— On monodhlotlsM 
oklde of methyl, byM. Frtedel — Composiubn and origin pf 
:d4naantiferpus sand of Du Toit^s Pan, in South Africa, by M* 
Mguhijtr. Geologists have assigned a deep brlgin, representit^ 
th^ ^ the residue of alteration of pyrogenous rocks emitted 
like Java* The author's analysis gives, beside^ minerals yroper, 
a uuiub^t of Complex rocks which cannot have been fomdd kt 
oUci in the ktate pf mixture by the same causes# Each of th^ 
•mM, han^e been temoved from a special d^po^it, then carried 
to the iUrhete mixture took place. These eands be- 
uUtwia^ and are related in formation 
to the the environs of Paris.— On the prepara- 

tion and u«<s of ,|he .S^id for washing vinek attacked by rhvL 

Ibxerai by M. Angbt cgpriwed 


Mtrcdty oa May s, 187^^ hope thus io^riapder the stndj 
of the -neat Venus transit mdre 

meiate and, of paper, by M. Aymonuet They are mat ather 
UMinous, a^ generally thought. They are mom diathermadw 
for dark heat bom metallic bodies raised to a tenmetsi^a lifudm 
100^ than for luminous calorific radiations or those nmtr red. 
They have weaker absorbent powers than water# It poseff>}e 
to find a mathematical relation between the absorbent power ol 
a body and its coefficient of conductivity. — ^Note on the presence 
of ammonia in cast steel, by M. Regnard. Ingots pf steel newly 
broken gave a distinct smell of ammonia, with perceptible noise 
in escape of the gas, and bubbles in soapy water if applied* 
The appearance of the fracture in all such cases Wa» orys- 
taiUne, varying slightly from petlphery to centre ; the 
liberation W'as greatest at centre. Soft atcek in general 
did not give the phenomciion, nor did ingots previously 
1 annealed, Analysis of the gas showed it to be Uearfy pur^ 
! hydrogen, with perhaps a few traces of ac«tyleB«i->— pU the 
[ active principle of Sfrop/mttus hispidus, or Inee, ny MM*. Hardy 
! and Gallois* This is the plant used by the Pahonksln poiabnmg 
their arrows. 'J'he isolated body, calW ineim, has not tl);e saute 
; physiological properties as Sinyjfihantini (so-called by Fniser). 

Injected in considerable quantity under the skin of afrisg*Sfoot, it 
I does not stop the heart’s movements. — Immediate disorders pro- 
j duced by injections of pure fuchsine into the blood, by MM; 
Feltx and i-litter. The nervous disorders, like those of drunken- 
nes«, cannot, the authors now think, be due to embolic lesion (in 
the capillaries), but tt> direct impresdon of t)ie nervous .system 

by the fuchsine itself. Structure and miijeralogical composition 

of varioUte of Durance, by M. Michel Levy. The globules ol 
varioUte are not petro-silicious. By its petrographic affmities it 
seems to be a compact term of the series of euphotides. It pre- 
sents an interesting association of several varieties of amphibole 
and pyroxene ; also a new example of spherolites entirely 
crystallised. — On the intestinal anguUlule [An^^iliuJa^ Mfi** 
tiHaiis)t a new nemaioid worm found by Dr, Normand in 
persons attacked by diarrlutja of Cochin China, by M. Bavay# 
I It is distinct from, and much less abundant than, tlie AngnUlula 
sttrm'alis.^Oti the minute phenomena of fecundation, by M* 
Fob All the phenomena are reduced to two typical cases,— On 
Pifmia hematka (fJa'matosoa), by MM. Galeb and Pourquier. 
The auliiors found filaria in the blood of the foetus of a bitch 
wdiose heart was teeming wdth them ; the embryos doubtless 
passed through from mother to offspring. This explanation 
destroys the idea of verminous diathesis, and of spontaneous 
generation, called in to explain the genesis of such hDematoxoa. 
The authors also verify M. Davaine** view that the nematoid 
w^orms circulating in the vessels of certain dogs are larvae of the 
ha;matic filaria. — Determination of ammonia in the air and in 
meteoric waters at Montsouris, byM. l^evy. — On two new species 
of Ibis, from Cambodge, by M. Oustalet. — On a new sounding- 
line, by M. Tardleu. ^ 
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Mdward, Am- 
' '% 'Samuel Smiles. 
'-•;,ip^^l#t T^y .George Retd, A.R.S.A- ■ 

; Murray,' iS 7 ^) ; ' ' , 

.Ihing and seldom advisable to 
a /Ml and fotmal biography of a man with 
'Sa #:^ estimaie of his work while he 

to Stitt attvc and in comparative vigour. There 

Justify Mr. Smiles 

ftt ielKhg the wohdetM story of the still living Thomas 
' j^d^rard; the Banff shoemaker and naturalist ; not the 
least Weighty of these is that it will bring to Edward 
some of that and cash which he has earned long 
i^ge, and which it would have been well for himself and 
1fpr,«(S^nce had they, or at least the latter, reached him 
',years>ittc€. ; 

Thomas Edward, bbrn 1814, is the son of very humble 
hut thOtrotighly respectable Scotch parents, who were able 
tp hestow ppon him the scantiest schooling. He was 
brought up in Aberdeen, where he was in rapid succession 
eitpellcdf^um three schools on account of his intense in- 
born pasinon for everything that hath life.*^ lie used to 
take hll sorts of birds and beasts and creeping things to 
.'school with him, in his pockets, in boxes, or in bottles. 
Tom’s specimens would often eserpe, and the scene may 
be imagined when some unconscious urchin realised that 
a snail, or a horse*lccch, or a “ Maggie*mony*feet (centi 
pede), was crawling up his bare legs. Poor Edward meant 
Up harm, but it was too much to expect that an ordinary 
datt^-ot dominie would, in that remote and unscientific 
age, at least, take the trouble to understand the boy’s 
pature and tendencies and aspirations. The consequence 
was sevore thrashings and expulsion. . 

When Edward left school finally he was only six years 
old, could read with difficulty, and could hardly be said 
to be able either to write or count. After serving for 
spme time in a mill he was apprenticed to a shoemaker 
$egg, a lOw-class Cockney^” Mn Smiles calls him, and 
ceiUirity rtegul^ brute, who treated the poor boy and 
his birds und beasts in a most cruel fashion. However 
Edward managed with this man and a subsequent master 
10 pifck up a fair knowledge of the shoemaking trade, and 
vakly trying to emigrate as a stowaway, removed to 
Vhph; years Old, where he has Hved 


; ey^ ailnuO wot^au^ }oumeyman for wages, and 

gratification 

• bf his passion for natuml Wstoi^, It is common enough 
;|or;lrqrkijj^ mpn, and 'CspeciaSy for. shoemakers, to take 
'to-ca^ in birds; but 

aiiiihdls''was 'ho fancy. of this sort 
vE^^',;ailpa(p$t’his' infant 'b'e\^S$'.itii^onred with a passion 
: 'animals 'Of aU kipds ; 

Ul^lemt^Or loathsome,. and he 
centipede or an' 
his ■mo'ther'sr/ 
to bis. ChtecT' by 





i:pa8Sbg^butt^y^.::'^V.'?'^t?;^ 

!A#' 'Shpemaker Edward'kid'^m^Sw 

' sb in^'.lhe't^orhi»g tttl nine at .night ’ Shm^Uy .^^cf 
'■'in, Bapff' he .married, kckily for his love 
'prudent and considerate woman, who, imi^ad of 
'his .eccentricities,, did, wliat. sbe cotild to help 
enable 'him, to indulge'thcm. ^^We'd,’’ she sa.ld, 
when asked what she 'thought of his habits, *^he 
such an interest in beasts that I didna compleen. Sho^ 
makers were then a very drucken sot, but his beasts 
keepit him frae them. Mymah^sbneh a i^obcr all 
his life; and he never negleckit his ^ark. Sae I fof him 
be.” Wise woman I ” justly adds Mr* Smiles. .S^oe* 
makers’ wages in Banff were very low-^^ly a few sti^ings: 
a week. For many years Edward earned only abbut 
a week, and yet on this he managed to rear, wiihpnf 
earring debt, a thoroughly respectable and hoh^l' 
of about a dozen children, who have repaid their pai^%J: 
care by doing what they could to comfort their old aj^ 
Edward being a man who had a proper sense of his;dd^ 
to his family, seldom thought of attowing his favou^lt^ 
pursuit to encroach on his long workhig hours. As W® 
consuming passion must be satisfi^, he look the only 
course legitimately open to him f he gave up his mght$ 
to it As soon as he got home from work, unless indeed 
the weather was unusually bad, he shouldered his gun, 
equipped himself in his eightpocket coat, four-pocket 
vest, double-storied hat, and other traps of a rude bht 
efiicient enough kind, and putting his supper of oatmeal 
cakes in his pocket, set out to watch md catch the denizens 
of the woods, heaths, air, and sea-shore of the region aroupd 
Banff. He would prowl about as long as the light permitfod, 
lie down for an hour or two in a hole, under the lee qf a 
bush, inside some old ruin, or underneath a fiat tonib^ 
stone in some eerie churchyard, snatch an hour isr twb^s 
sleep, and be up again with the first streak of dai^; 
Even when thusTesting, howfever, he would frequently bq 
kept awake watching the doings of any night animals that 
might be near Mm. Frequently also his rest was a vety 
broken one. He might be wakened by a weasel or, a pair 
of rats or some other inquisitive or hungry Creatutt 
tugging at his coat-pockets or trying to make their way 
underneath his hat, always well filled with insects, birds, 
dr eggs. He gives a most exciting description of a two 
hours’ struggle with a pole-cat that attacked him while 
resting in darkness in the ruins of Boyne Castle. Hq 
was dreadfully lacerated by the claws of the animalljf but 
this he did not mind, so long as he^asucceeded in keephig 
the skin of the pole cat whole* Once he spent t#o d|Sys 
and a night, without sleep or food, in watching a Litdc 
Stint {Trmga minuta)^ which he sighted on the shore 
near Banfi, and thought himself amply rewarded by befog 
able at last to capture it. As mt^t be exited, in his 
unconscious eagerness tp follow out hjs pursuit, he met 
with frequeUt accidents, and was oiice dr twice withfo 
very little of losing hiS life by falling ddwn high precipfof s. . 
AH this, however, be took ^ais the bond”--^snoind^;:: 

'"than might ■be:looked' for" by one in his circumsta^'pi^;,; 
.jpersistfog fo gt^ passipn of the 


'Plumed him., 

Stojr.'it 











jb no lOlig time «very 
t^t(t ot hh IJioosc vtm fflted willi pa$es, and ho wisely 
dOfemined to turn on Itmm pm^y hy exhibiting^ his 
Ireaiiuiei* llife he did on two c«r Ihfeosoccasions in Banflf 
on ftit days when the town was filled with country people. 
These eidiiWtions were so successful that he lesolecd, by 
the wdidee titf hie Irlends — it was all the help they ever 

S ve ikiin-**lO try a wider sphere^ and he rented a room 
Jhbetdeeny where he arranged his collection. Many of 
tihe groups of animals were most artistically put together, 
Ohd irai 0 mere sight, not to speak of its scientific value, 
Km ifixhibUion was well worth visiting. But it proved a 
hOiQplOte failure ; only a few people dropped in. It was 
OOerious matter to Edward, for of course he had to leave 
his work and necessarily incur what were for him con- 
siderable liabilities. The prospect was so gloomy that he 
Vas driven to think of the last resort of despair, suioide. 
He went down to the mouth ol the Dee, and had divested 
himself of his outer garments preparatory to taking a last 
plmgi^ when a strange bird hopping about on the sand 
caught his eye. His ruling passion asserted its sway, 
and *0 he set on a Jong and exciting chase to discover 
the itatnre of the bird ; in this he faded, but the chase 
left him a more cheerful and a uiser man. He was com- 
peBed to sell his collection ior about 20/, returned to 
Banff and resumed his work and gradually his old habits, 
had the pleasure of seeing another collection 
gradually accumulating. More than once afterwards had 
he to sell his collections, which he regarded as his savings’ 
hank to fall back upon in time of need. But his ardour 
wmt never diamped, and until prevented from wandering 
finr by rheumatism and other results of his hard life, he 
never ceased adding to his store. 

Edward’s collections not only included quadrui^eds, birds, 
and insects ; plants of all kinds came in for a share of his 
attention, and, latterly, marine animals of all kinds ; in the 
last field, especially, he did work of the highest value. Ex- 
cept one or two clergymen of similar tastes, the dreadfully 
respectable people in and about Banfif took no notice of Ed- 
ward, whom they seem rather to have shunned as eccentric, 
if not crazy. But gradually naturalists in various parts 
0 England came to know of him, and thus he got into 
i^nnespondence with well-known workers in various parts 
df England. One of his principal correspondents was 
Spence Bate, who, during the preparation of the 
of the British Sessile-eyed Crustacea/’ obtained 
important hrip from Edward. The hitter collected for 
and sent Mr, Bate a vay large number of specimens. 
Of 294"Crustaceatts ^und in the Moray Firth, no fewer 
rdhait twcnty-sIx new species were adde^ by Edward him- 
'ielf, A new Isopod which he disbovered was named 
himself Praniita {Anceus) and one of his 

'WoOt notable discoveries was one of the little fishes 
Imown as midges, which he sent to Mr. Couch, who pro- 
limilioed it new to science, and named it Edward’s Midge 
ifi^judkie Mdhmrdn). By and by he was induced to send 
of his observations first to the local journal 
and'lwtterb to such scientific journals as the /Jmem 
the Zoohgist^ I^^uralkt^ and 
Ho one ttthdihS Edward^s accounts of hit experiences 
^finekfid ever tihat their author had had bo schooling 
hBer kio obtih Md had irikrked neatly all kk tik 
itm fi tiU 9 Pm* fit a common bandicrafl They 


have heefi oompared without my iO the 

dossitsal deseriprions of Wllsbn ubd AiddtduN* ' ^ ^ 
How Edward,' with no dredging appmlai^ 
hut only with oW pots, pans, rags, from Oe^wOed ©ast 
ashore, flrom the inside of fishes obtained tvm ^ dsherw 
men, and by other similar methods, coHected Ms Mmine 
specimens, many of the greatest rarity, is wall toM M Mr, 
Smiles’s narrative. It is ^uite amaring how modi is yet 
to be learned about the commonest objects of our land 
and sea ; and how much of new Edward managed M 
discover of tlie nature and habits of animals aWui which 
one would have thought no more was to be leameid. In 
an appendix of forty-eight pages Mr, Smiles gives a 
descriptive list of a portion of the Fauna of Baufistiire 
observed or found by Edward ; had all that he has found 
been thus catalogued it would have filled the volume^ 

It is to the credit of the Linnean Society that years 
ago they conferred upon Edward the rare honour of 
Associate. Doubtless had the nunieious correspondents 
whom he was so ready to help with specimens and the 
result of his obseivatiops known of his real condition, 
they would have done something to pul him in a position 
in which he could have helped science with less hardship 
to himself. Heie, surely, if ever there was one, was a 
fair case for the endowment of unremunerative research, 
and had the fund now bein^* allotted been in existence 
even ten years ago, Kdwaid would have had a prime 
claim upon it. J low these things are managed in Norway 
may be learned from the following extract from a kUet 
from Mr. A. Archer, Laurvig, Norway, to Uie 
called foith by reading Edwaid’s Life 

“ Some years ago there lived on the wild west coast of 
Noi way a clergyman, with his wife, a large family, and a 
small income, f Jc, too, employed every leisure hour in 
the study of nature, but being a graduate of Chrisliani»ii 
University, and being obliged to take many a journey 
over the large fiords in vii>iung distant parts of his parish, 
he possessed two great advantages over Edward - a good 
education and larger opportunities of observation. He, 
too, had the seeing eye without which all opportunities 
arc useless, and shortly it was known that science was 
being enriched with discoveries in zoology made by the 
hard- worked parish pnest. The action of the Norwegian 
Storthing was prompt. Though the great majority of 
that body are poor peasants, with Utile more cducatloa 
than they have picked up in the parish school, and thougfli 
in all ordinary cases they hold the purse-strings with a 
grip that would have pleased Joseph Hume, they have the 
virtue of being liberal when good cause can be shown 
for It At the request of the 'Governing ’Body of the 
Christiania University they created a new unattached 
Professorship of Zoology, endowed it with a salary pf 
333/., equal to i.Ooo/* in England; and, relieving the 
clergyman from his parish duties, which couW be as 
well performed by another, appointed him to the 
fessorship, but without requiring from him cithet resi- 
dence or teaching. How the Professor^ in these frwvoiiraMe 
circumstances, went on enriching science with his dis- 
coveries till nis name became iamohs over the world, 
how he trained up his sons to follow M his footsteps, how 
two of them, though yet young mm^ ate professors ifi 
CMstiafik University, one of thetn in hss own fisvoUriM 
science, aU this is known to the scieni^e men of 
nor, should any of them redd thiS| wlu they reqniifi to he 
told that the name of the clergymim wfis Spa It iwauWi 
of course, be nbeuid to ask the emilhteneo pi 

Cmt hmk to take in the 0 Edward a hp* 

the ih rim ofise df Sars^ hm 
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iKoMidi l?iuver«tt»s a##i wife # P®®*^ cteMe 

HM^aclted pr«fi;9Mnr»b%« a»(l pdow fli«inj standing as 
«ttsjr do Is ^ eqnatty 

sS^rd to ssK if one df tius d^tby Bngitsh Universities 
jivotild cQdsid^ it ^ hotwHUr to ratik Eawatd amoog 
it*< Bt^fcuitots. atid, him to publish the observations 
Im StyT^ to toake, or does it merely show 

gtOfiS itfOOrwce of the spurit in which they are governed 
to suppose that eiOiar of them could so far depart from 
the fotttioe ? I suppose I am not the only country- 
of "Ed^^trd who, having lived here Jong enough to Icam 
Sow pool? Morway reats her great men, will i egret— not 
sjo ittooh Ott account of Thomas Edaard, for his has been 
a great life and example, but in the cause of science — 
that hts lintis have not fallen in pleasanter places/' 

But Edward never complained of his lot, and had Mr. 
StSfdles not wntten the present work, he would have had to 
Stick to his stool to the end. All Edward ever wanted was 
some way of earning a living that would enabled him 
to give more time and attention to his scientific pursuits, 
and no one win deny that it would have been immensely to 
the gain of science could his services have been devoted 
entirety to it, for he was too passionately fond of nature 
ever to have been spoiled by prosperity. But regrets are 
now useless ; happily Edward is not bfyond the reach 
of consolation and well-merited reward, and happily he 
is receiving them. He will be mentioned in the annals 
of science as an observer of the highest accuracy and 
originality, who gave up to a parish a genius fitted for an 
immensely wider sphere. The obvious moral of the work 
to those who have to ‘^pend most of their time in earning 
their daily bread, as well as to others, we need not point 
here. Mr. Smiks's work is one of the most interesting 
biographies ever written, and the illustrations gratuitously 
contributed by Mr, Reid are u great pleasure. Our readeis 
by buying the book will not only become possessed of a 
rare treat, but will at the same time help to confer a 
substantial benefit upon Thomas Edward, the Scottish 
Naturalist. 


BLAKt^S ^^ASTRONOMICAL MYTHS ^ 

Asif'onomicM Myths^ on Flammanon^s Hn/ory 

ofiho Beavens^^ By Jolin F. Bbkc. (London : Mac- 
millan and Co,, 1S77.) 

I N the continual turmoil of daily life, when each one is 
looking forward to new methods and new discoveries, 
we aeWom or never look back into the doings of our early 
predecessor^^ and even when we do we are somewhat 
inclined to pity their ignorance and their, to us, absurd 
notions. We ought rather to call to mind the didiculties 
under which the great men of old laboured, difficulties 
under which our present Ica/crs in astronomy would 
prubably have been equally sorely tried. We must re- 
member that we have aU the sister sciences lending their 
al 4 » and that therefore the advance in astronomy should 
be made with constantly increasing strides. 

The abthor of this work has put before us the labour of 
Flammarlon in ad English dress, and has added other 
mmere-^notabiy a chapter cemtaining tlie researches of 
H^burtdn on the Pleiadei, to many the most inter- 
part of the book. We arc carried back to the 
r id|d wdieh ^ions ^h;oninht aa thd chiM did in the lines of 
by dm I 


** I remember, I remember, the fir trees sim%ht and hi|^ 

And how I thought their slender tops ww ctem Miuit dm 
sky ; 

It was a Childish fantai^f, but now *tis little joy. 

To know I'm fhrjber off from heaven than when I was a 

Mr. Blake commences by calling attention to the 
templation by our ancestors of the awe-inspiring pbedb* 
mena of the heavens by night, the rising and setting jiof 
the sun, moon, and planets, the slow and silent tnddon ^ 
the constellations from east to west. To themtho*s% 
was a lofty canopy studded with stars, the earth a vsM 
plain, the solid basts of the universe. Two distinct 
regions appeared to compose the whole system— the upper 
one, or the air, in which were the moving stars, and the 
firmament over all ; and the lower one, the earth and 
the sea. 

It is to be expected that in early times reUgiot;ts 
beliefs and rites were mixed up with and were ileiivs^ 
from the motions and appearance of the heavenly bodies 
The Druids appear to have seen or imagined that fk< 
moon was a body like the earth, having mountains, andj 
according to Plutarch, furrowed with several Medileir* 
ran cans, which the Grecian philosophers compared 
the Red and Caspian seas. This celestial earth wat 
supposed by the western theologians to be the abode CM 
departed souls, the place of immortality. The fesiivali 
were therefore ranged accordingly, and the Druids weri 
repre'»enled as holding a crescent in their hands. 

The origin of the names of the constellations has 
always been a source of speculation, and the chapta 
on this subject is well worth study. For the names 0^ 
several of them there appears to be some show of reason, 
but others have been named fiom mere caprice, or in 
honour of .^loine person or event. In the case of the 

Locks of Berenice," the story goes that Berenice was th« 
spouse and sister of Ptolemy Euergetes, and that she 
made a vow to cut off her locks and devote them tO 
Venus if her husband returned victorious, and, to con- 
sole the king, the astrologer placed her Jocks among the 
stars. The Great Bear, the ''Apicrov iitydXt} of the Greeks, 
the Okouari (bear) of the Iroquois may have been so caHed, 
as Aristotle observes, because the bear is the only animal 
that dared venture into the regions of the north. The Arabs 
called the bears the great and little coffins, and the (;:bris- 
tian Arabs made the Great Bear the grave of Lazarus, and 
the three weepers Mary, Martha, and their maid. 

The history of the signs of the zodiac is traced down* 
wards in the several nations, and it is pointed out that 
the names may have originated in the rising of con^stel- 
lations at the times of certain important events, as AqjttH- 
rius at the time of the inundation af Thebes, and the Bull 
at the time of ploughbg, but this does not accountior 
all. Further, we find how the "precession of the equi- 
noxes furnishes us with a means of fixing the date of the 
signs receiving their names ; at that date the names of 
the signs of course corresponded to the zodiacal constel- 
lations, and if we find in any description that the equinox 
is said to be in the sign of the Bull we know that thef 
method of naming dates back to some 5,000 years ago* for 
at that period the equinox happened in the constcSaiijhtr 
of the Bull. According to our present nomenclature 
equinox happens in Aries, but really when the $m Is 
PiW$ 5 our mtithcMi therefore dates hack to about 
years ^ when the equinox was in thq cmatetjk^ of 



.. 

tl.oecui^ 

f; Ifee.-lu» ftnd.JUwb. 
1-.I ■ idftte iwiii!* the, equhtcnc 

_ ,»tari6 in ^eieavehs-i-the 
;sdltty;6 been an nb}ect of attention, and 

on this subject' 
'HaHbttrtoKu . Tbe 
-were observed fctf the purpose of 
' Ae' year into two parts'— one ,*^t'fae Pleiades 

^ and the other the Pleiades below/* Dutiug nne 
i;; liaj^^ear, while they were east of the sun, theV would be 
^ sttOset and the reverse during the other half 

^ The euWnation of the Pleiades at midnight appears to 
hnye be^ with many nations the starting-point of the 
; yesir, aaid here again the precession of the equinojtoes 
has on Interesting effect, since the tropical year is 
shoit^ thin^t^ Thus the dates of the latter 

kcf^ a^vandittg those of the former^ and so long 
; os dah^ weie regulated by the stars all the countries 
; ^a?puid'^:a^^ time of their festivals; but, as the 

; putS'^i ^ as soon as a solar calendar was arranged, 

^ ^as found that at that time this position coincided 

day, say the PhJades culminating at mid- 
'<^1 , Nc^mli^ 'i7, then some would keep on the 
f 17" as the important day, even when the 

culminated at midnight then, and 
would keep reckoning by the stars, and so have a 
d^^isc'nt date/* 

• ^he inetandc givOn of the 17th November seems to be 
lO^ewMt strange, for, on referring to our s^ar maps, it 
appeal that the Pleiades culminate now at midnight on 
or about the i4th November, and years ago the midnight 
ctdmination took place of course earlier in the year. It 
is; however, possible that judgment of the date of mid- 
Idght culmination was in error. 

/ Mr. Blake then goes on to.point out that a new yeaPs 
ftoival determined by the Pleiades is the most universal 
; ^cuatoms. The Australians hold their new yeaPs corro- 
November at the midnight culmination, and in 
: ijihdia the year was determined by the Pleiades, and on the 
dky of November is celebrated the Hindoo Ourga, 

| the dead, and new year's commemoration. 

regulated their solar calendar that 
the ^mmetnoration of 
ihe d^ took place on the 17 th PC their month Athyr, 

Moimtc accoimt df th^ deluge 
:;r^kes the- same commence. 'This, wc a^®e''with’';the 
; ;iiuthor* is no chance coincidence. 

cannot think, however, 'd)at .the .explanation of •the 
November ly Is clear, for,, although mme 4poa/ 


'the equinoctial' pointwas dose %6 'the Pleiades,, 
no'paiticdlay 'reason that the day' on which 
near tbai^gro^q>\wo«4d' ‘be 
'^*"-tt 7 ,,a^d,if it was so called howcomea it that ‘ 
happens ‘ now/wMMp -tlwee days 
vbf qolendar'has.obndppaly'bte ' 

V'idhahg^gjw^^ If ^ 


our calendar 'lib' ai 


,'hi^^qid:bh‘:the;b^ (spring of thbaiEallh^^ 

>pherb);;aquinb3t-^^ ai. ■;" 

tekthoi'w the 'Egy'pdan and Mosaiedates of ''Nov«whp&,.)^ 
although i^rhaps connected togethio^j can baye ah^ 

. ne'etioh with the festivals of other natfohs tej^',:qiS tfeat 
date |n modern times. The edendar ml^ht haye^*^ 
arranged to suit the sidereal year; up to a compa3?btiy<^ 
late date, but pur calendar has been fitted to the trOp|diSi 
year much too long to allow, at iU commencement^ 
midnight, culmination of the Pleiades to have happened 
anywhere near November 17. ^ 

In other words, the festivals depending on ^e hiidw 
night culmination of the Pleiades will necessordy he ItCj^t 
on or about the same day, and that day happens to bb 
February 14, or, say November 17; now unless the calendar 
be a sidereal one, which it is not, this festivaji mast have, 
in bygone years, happened earlier than November 17, It 
would seem, therefore, that some other event than the 
culmination of the Pleiades happened, by which the 
Mosaic and Egyptian date of November *7 was fixed; 

The further account of the Pleiades and the relation ps 
the passage in the Pyramid of Gi;ceh, as investigated by 
Piazsi Smyth, is extremely interesting. 

In the chapter on astronomical systems there is tnuoh 
worth reading, and the diagrams show the gradual ad- 
vance of observation and order over toaginatiohj and it 
seems curious to us at the present time that the ancients 
should have gone so far out of their way to describe the 
earth aV a fiat surface fioating, with roots, on pillars, on 
the backs of elephants standing on a tortoise, as a ponion 
of a cylinder, as cubicdl, or as having various othei' forms. 
The geography and cosmography arc no lesi interesting, 
and a large number of diagrams of maps are given, many 
of which appear to have been made to suit the super- 
stitious ideas of the fatliers of the various cliurches rather 
than the results of observation. 

The chapters on Eclipses and Comets, with the anecdotes 
of the consternation and awe produced by ihek appear- 
ance, give us a very correct idea of the all-supreme odpor^ 
stitlon of the middle and carUcr ages ; but even tioW 
among civilised nations there appears to be a large 
amount of superstition to be eradicated. 


am soox sir£LF 

:4c0usfia^ I4gHi By William 

„ ifcc. Glasgow; Collin?, Si>ns, and Go., i?;;/ (CdhWSI 
.Advanced ^ehcc' Series.) ' 'c" 

This is a good apeemen of a smes of test-bciikai 
whidt'Dr. 'Guthrie's capital compendlum'rt^vl^ato 
•and " E'lcctricit}^,’. and several • other yailuabk' • -Mve' 
appealed;' 'It.ts stated, in a birlef 
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^ tnutnbers^ ttndear i 
mpMm tlwt.tjjdr v«y 

iSoMiiws io on^ aAAQk«r & tjw 

{mstraotiim Out mm 6««ltjf, w^b»« intuitive or 
ga^ed 1»y Iwif exjwwkm?^ «^ aWSg^t »to a studms 
MAatUo diffict4tuj#i for >t •*#»» desirable that they 
Wtw tdm at beiliw eJftpWyed as condeOsors and 
sytteniatisehi of knowteogp# sdready acquired generally 
Som dte stody of larger and iiiiore diffuse treatise'!, than 
aainda^dest 'Works. It Is in this respect that useful 
pniO^eM IcpOwlodge diffort from “ cram ” ; a distinction 
vaiy niore difficult to dedne than to under- 

The concentrated food offered by such compila- 
tiand k$5 easy of digestion, Und more readily expelled 
fyom the mental economy, than that which is more 
gtaduatly admmiStensd and mote completely assimilated. 

The writer of the present manual has, foi mstance, 
only seventy pages to devote to Sound, one hundred and 
eighteen to Ligm, and mnety-one to Heat, exclusive of the 
Appendix, But it is remarkable how much he succeeds m 
compressing within these very restricted limits. The 
illustrative experiments are, as a rule, simple and well 
chosen, though occasionally trite, and even of doubtful 
accuracy ; as is seen in the drawing of the periodic curve 
of a musical sound at p, 4O, and that of dispersion of 
light on p, 135, On the other hand, the use of a long 
spiral steel spring to illustrate waves of compicssion and 
rarefaction, the description of the effects of Tempcrdluie 
on Sound-waves, and the chapters on Interference, Dif- 
fraction, and Polarisation of Light, especially m its 
Circular and Rotatory forms, are ingenious and easy 
to compiehend, 

A few simple numerical examples arc given of each 
important law, with their solutions, and the mode of 
working out } a method which probably lends more than 
any other to fix essential points on the memory of the 
student W. H, Sion^ 


LETTERS TO THE EDITOR 

[ThtEdUor dtns not hold himsdj re^ponsthk for oHnwm exfrmtd 
his corx^pondents. Netikef can he unaertalc to rdurft, 
or to con expend with the ttrtters of rejute^l manuscripts, 
Mo notice is taken of anonymous commumcatiom,] 

Postulates and Axioms 

A SI SONG committee, appointed, or rather rc-appomted, for 
the purpose, reported last year to the British Association upon 
the Isylmbus drawn up by the Assoaation for the Improvement 
of Geometrical Teaehmg, I have only just seen a copy of the 
report, and I uiah to point out that It incidentally touches m a 
mwesding fashion upon a matter which, though pnmanly of only 
hbiotkal interest, is really of theoietical importance too, if not 
fin the strictest sense) for the special purpose of the committee : 
i mean upop the different way<? of di^stributmg the fundamental 
assumptions under the two heads of postulate and axiom. 

Let us atop for a moment at the histouoal point oi view. It 
k weU known that the received text of Pucud, which we may 
<f<«a«i 4 er represented by Bavid Gtegory's edition tOxford, 1 703), 
mkplaces the assumption about ri^t angles, the assumption at 
thabaiMi of the theory of parallels, and the assumption that two 
strtdfihf lihee do not inclose a space. That i$ to say, whereas 
in the correct text these are the 4th, 5th, and 6th postulates, 
tte Voceired text makes them the «otb, iith, and laUi common 
or, as we usttaliy aay, axioms 

tfow, when^ report speaks of Eu4id in this connection, it 
meana aomethlng nearly ident *04 with the received leKt Not 
hoiynver ; for, thoi;^ the hmguage is not clear in all 
it clearly say« thus much, that Eunud divided the axioms 
ktoto Jenotal and epecmlhr geometriCaL But this w not the case 
in mSSier text ; for in horn kxte thd tot seven common notiotw? 
CtoL the 9 th geometrical, and the 9th general again, not 
the rest W Its grammatical form, 
ybu feUoW »^t|toe4 tot or depart ton both, 


case is thus stated by Be Wmxgpakt tojeir 
k Sttuth^s *^Bictionary Greek tod Rmttto 
graphy/ p. 66 d The intention ot BucUd seeito th kavo beeU 
to dwtingunm between that which Uis reader must gtoh Of 
another system, whatoer may be his opinion as to the 
of the assumption, and that which there is no ctuestlOh evmytoa 
will grant. The modem editor merely dwUuguishes the a^suafed 
prohltm {or construction) from the aisumed morenir This Ij^fc 
dibUnctioh is at least as old as Trocubs ; but to Be Mor^m 
it is Kttdid^s, at least as concerns light angles and paralklk 
that ‘‘seems most reasonable j for it is certain,*' he contlnuto 
“that the first two assumptions can have no claim to rank 
among common notions or to be placed in the same list with 
‘ the whole is greater than its part.* ** We need not pursue the 
modem editor^ distinction further j but Eucli 4 *fc aceuires a more 
deffmte significance in relation to those generalised Conceptions 
of space which, since Be Morgan wrote these words, have almost 
passed into popular science This in its generality is a difficult 
anbjcct, but for the present purpose it is enough to regard plane 
geometry as a particular case oi the geometry of points ahd ilnca 
on a given sutlace. 

In this view the pualuhtes specify the attributes of the pkae 
which make plane geometry what it is Thus the first tewi, 
whatever else they do, provide that the power of drawing daW*- 
grams shall not be restucted by bound mc'., and the fourth, “all 
right angles are equa),** affirm* that a complete rotation ll ’to 
same m quantity at ajl points ; theieby the first three exclude 
surfaces having such a singulai locus as a cu««pidal line, and to 
fourth exUuJes surfaves having sttdi a point as the vertex of a 
cone. Agam the fifth excludes anticlastic sui faces, and the aixtb 
synchibUc ones and any which, like the common cylinder, tetumi 
into itself. Nothing remains but the plane and such deVelupabk 
surfaces as the parabolic cylinder to which mutatis rmlandn 
everything m plane geometiy wiU equally applj% 

The axioms, on the contrary, tpecify 10 properly of any 
class of surfaces. This is crucially instanced m the one axiom 
(the 8th, that things congnient are equal) which dots concern 
figures traced on surfaces of only a limited clas^. Fur this 
axiom merely says that if things coinade they are equal, not that 
figures in diiTeient pi ices may be brought to coincide. 

The question maybe uAed whether this last assum|>tiou ought 
not to be premised somewhere , that is whether the method of 
superposition ought not to have been vindicated by expressly 
assuming that any plate figure may be laid down on any p|atie 
so as to coiucide with a portion of U. 1 he omission is an to'* 
trcmcly cuuous fact— m Euclid, I mean, for it is not alJ afi 
markable in his successors. On the one hand, express statemto 
15 superfluous m the sense that the assumption 1$ implitora to 
last two pcstulates' for the fifth atoms that to^measuxe of 
cmvatiire ** ot the plane is not negative, and the sixth tot it is 
not ][Kisitive , between them it t$ naught, and therefore constant j 
but this IS the condition of superposablenes^ On the other hand, 
express statement is indispemnable in the &en^ that to student 
cannot do without it, because the theory of measqre of curvature 
dots not belong to elementary geometry. 

The fact is tint Euclid has drawn the hue with what is really 
remarkable accuracy, but is only seen to be so in vutue of pun* 
ciples not discerned, I believe, by any one before Gauss. What^ 
ever may be the explanation of tins phenomenon, to ignore it m 
speaking of Euclid's postulates and Euclid’s axioms is to depart 
fiom history where adherence to hntory would be instructive fit 
theory too. 

It IS of course another question whether thu. distinction 
Euclid's ought to be preserved in books inteuded to sup©r$toe 
Luclxtb C. J htoJiaG 

Hadley, Barnet 

Just Intonation 

Tjeui Mr. Chappelll misunderstands mo is duepartly to hfs 
confounding vibration humbers with their rat 10a Thus is to 
vibration nuralicr ol the supei'tonjc, whore 3 is that of the toiuc $ 
whih 524288 is not to vibralioa numher of any musical sounff* 
tough to ratio 524288 : 531441 * 2*® 3*“* expresses an 
that may be puked out toui teen times m each octavo <» MV. 
Cohn Brown’s keyboard. A still more complex interval 2*^ ^ 3 ** 
is Ibund seven tutoa in «a< 5 h octave. ^ 

1 faMe folteiwrMr. q»jq»peU’i. adywe mA pweJaM^ liA llc; 
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oolotirad head and nack )• pnaM«Ml 'totfhjlii.aiiid. re 
tte attmii% of a ripe OQcoiMMt;, 

WO ipotmponds m siate.* * 

nt mfii wollor species of IOhA 


oioo 4oSdi^ ipotmponds io siate.^ 
tile wel! Weller species of 


^mble Ihlits cbaely in the yet W jcotottt of iiiekj&j <^d Hi 
th^ eiise, «o th«t It Is vcay difficult to detect oOe m tlfm tW 
when, suspended umoup; the leaves of any of tluwfe trees* <• 

The resemblaaceOp however, between theste fitigiyoirotis baft 
yid tbtt fruits of the trees on which they rooetp smf be eeei 
dental, and, in the present state of our knowledge, we voi^ 
scatpely be |ustl6ed in setting them down as the friiolt Of ^*pm 
tective mindciy,*’ though there can be little doubt that, to wfest* 
ever cause due, they aid in concealing these animals from tin 
attacks of enemies. 

I could adduce other instaticcs of what appear to me to h 
cases of protective mimicry among bats, but my letter hua 
already much eatceeded the limits intended by me when I com 
menced it* and I must reserve my remarks on the peculiar posi 
tion of J^VHcAofujrcllens naso when resting on a pemndiouki 
plane smface fpr another communication, O, Ew Dovsoit 


Heie it wdl be ol served that all the tones of the scale arc 
bamonks of F and of that note only {a circumstance first pointed 
out by Colin Brown)* I do not admit that F and A are notes 
tn the scale of C A, R. Ct ark« 

Omnance Survey O^oe, Southampton, February 8 

Protective Mimicry among Bats 
I HAVE read with much interest the remarks of Dr. S, Archer 
in Katijub, vol, av. p, 313, on the habits of Kynchonyitms 
Wiicd, («• Pr^hascidca saxaHlU ei itvahs^ Spix.}, as they 
i^te ^ree with notes on the same species made by me when 
ttwMbng some years ago in British Guiana. 

Iljds is not, however, th© first published notice of protective 
michicry among bats. In my “hionograph of the Asiatic 
Cbirc|>tera*’ (1876), 1 have referred to the peculiar markings of 
^ wiUg and inter femoral membranes in Kenvouh pitta^ Vespir- 
mid /&rm€ims9 and K which are coloured on the 

same plan although these speaes are related in no other 
retipeets, and imve stated that 1 believe these markings to be the 
lesuU of '‘protective ittimicry,” Of one of the two drst-named 
vpec^ Mr, Swinhoe remarks i — “ A spedes of JCerivauia allied 
to K^ peta and was brought to me by a naMve. 

The body of thk hat was of an orange brown ; but the wings 
were painted with orange-yellow and black. It was caught, 
smpeiidfd head downwaids, on a cluster of the round fruit of the 
Xongan-iree {Nephdium lon^anttmY Now this tree is an ever- I 
green ; mid all the year through some portion of its foliage is 1 
und^^ng decay, the particular leaves being, in such a stage, 
pijurttaliy orange and bla^k. This bat can, Iheiefore, at all 
seasons, suspend from iu branches, and elude its enemies by its 
. lescmbltioe to the leaf of the tree. It was m August when this 
was brouglit to me. It had at that season found the 
^ fbjsii ripe and reddilh*yellow, and had tried to escape olnerva- 
tkm in the semblance of Us own tints to those of the fruit.** ^ 

A ikmUiar instance of what appears to be “protective 
Wdmicry ” occuis in the species of toe genus PUropus (Flying- 
loaes of Fntopean residents m India). These, the lar^t of mi 
bets, on an avemge, nearly one foot in ioogUi with an 

gsp^fe of wfng of from four to 6ve feet, are, from their large 
sb^ very compkiaous ^jects even when the wings ate closed, 
and eas% seen from the gmund when hanging from lo% trees* 
Viifh very few exceptions these bats have the tdr of the back of 
Ihe head and of tl^ nape of the neck and shoulders of a more or 
ItiSa bright reddish ox bright bufif colour, contrasting t^romly 
the dark brown or black fur of the back. At first siglit it 
appear that this remarkable contrast of coioun would 
Vewdipr me animal more conspicuous to passing enemiei^ and con** 
more subject to their attacks when nanging m a semi- 
,lwrpid condltkm. But any one who has seen a colony of these 
batk enspe^^ded from the branches of a tianyan tree, or from a 
eotkon Um \Bn(Himdrm wkfmU). must have been stiuck | 
wiili iheir eeseinl^aiice to latge npe fmits, and this is espedatly 
BOdoeitible wheb they hang In clusters from the leaf-stalks of the 
cocoa^ pidin» irhm they may be easily mistaken for a bunch 
df tipe cocoa^nnta* Haiiigmg dose togemer, each with his bead 
bmit %wafdsian ^ his body wrapped up in the ample 
folds of the imge ^ wk turned outwards, the 

• < Auim #iu<l JCmu. %SAii. tb. «iMi_ 


Sense of Hearing iti Birds and Insects 

In respect to “The Sense of Hearing in Birds,’* the hab|j 
of pattering with the feet while seeking food, Which is common 
to many worm-eflttng birds, seems to preclude the Mea that sued 
birds at least depend to any great extent upon their powers o 
hearing. Gulls frc<luently tread or patter with their feet Whlli 
seeking food. The object being clearly to discover, from nom 
slight movement, the whereabouts of their hidden prey. Flovets 
doubtless with the .vame object, vibrate one loot rapidly will 
tremulous motion on the ground. Now the plover k essential!) 
a worm*catcbing bird, more so even, probably, than the thrush. 
Light-footed, active yet stealthy m its movements, quick -sighted, 
and certainly quick of hearing, the plover, when feeding, tuna t 
little way, like the thrush, then »tops, with head erect, lookit>| 
intently ; listening it might well l>e thought huipr th^tmnutm. 
motion of tts foot^ The plover, at sudi time, trusts without doub 
to sight and not to its sense of hearing* 

It is true that the lhru«ih has not thh trick of pattering wkl 
the foot. It is true also that it has, while seeking food, ver) 
much the look of li$tenmg attentively. The largenj^s of its eyt 
and comparatively small development of its car ij^ne me, how« 
ever, to believe with Mr. McLiphlan (NATt’KM^ol, xv* p. 454)^ 
that the thrush aKo depends feedingjopdle on its power 01 
sight than on its sense of hesirim C. J. A. Mbvbr 


T//£ ,4TMOSP//^^££ OF THE ROCKY 

^ fathers 

A NYONE who noserves vrith a laige telescope iwoon become! 

aware of tlwr great obstacle atmospheric undulation offeu 
to the pursuit of astronomy, particularly in the application o! 
photography and the spectroscope. During two years when 1 
photographed the moon on every moonlight night at my obser 
vatory,'* there were only three occasions on which the air wai 
sUU enough to give good results, and even then there was un 
steadiness. Out of 1,500 lunar negatives, only one or (Wf 
were xeally fine pictures* A letter which the late Mr^ Row 
wiote to me stales that in seventeen year* he bad never me 
with a perfectly faultless night at the Cambridge Observatory. 

Such facts naturally cause astronomers to consider whether 
is not possible to diusinish fatmospheric dtsfiirhances, and havi 
led to the celebrated expeditions of Prof* Pisr^i 8myth to thi 
Peak of Tcneriffe, and Mr. Lasscll to Malta. Themdcal^y I 
would seem that the only complete rolution is to ascend Mji^ 
mountain ranges or isolated peaks, and leave as much as possmh 
of the air below the telescope. 

Having had occasion during the months of Aa|^si: mi 
tember, 1876, to go on a hunting trip with two distfnguhhed 
officers of the Umted States Army into the Rocky Mounlain 

^ In a note to James Emmernon Tenueui*S ‘‘ Osyton/’ Miii IliwalW 
reiasiks Thaae haw i/ytrtfm mke pewesrkm during the da; 


takia mads at jBfevsdwa of fwmt 4 ,«kso to xi,t»oe M ^ IRah* Waaffi 
by the auther# 




ci imsttx^kfg W11I4 be sa^ttet 

to return wjf t# 4 iwb mohifliamutic or » 84 ndi 
*jrt^« 4 tor^ laad mko a %rali ugi^w 11^* 

A An it wu«» no* fea#4e immrnmi of any great sijse, 

4 contented rnyielf a ifewaH actettuatic of anusual excel- 
lom^ Tboui^ of H atxsrture, It hesues a power of 
00 complf^ly, jsmd I tMUk would oaifry lOo. It was provided 
indib a Wane tidpod^ bolding an altitude and arimuth move- 
ttwint^ both steadideea and smoothness of action. The 

egrei^bQO of adjuatinent by a rack and pinion^ and 

im ^ amncped in its cell as to be free from in- 

This little lens stands the severe tests 
listed by FoucanUf and m spite of its ske is capable of doing 
food wotk. 

In ^«nk observations on the atmosphere as those proposed 
during this tlripi it k obvious that there are mainly two points to 
be etmsidered i (t) freedom from tremor, and (2) transparency. 
A station combinl^ both is most de^rable, but a maikcd pro- 
domhumce of steadiness gives special advantages for celestial 
photography* while increase of transparency, even if accom- 
pauw by unsteadiness, i* erf value m eye observatimis. I had 
been lad to suiipose from conversations uith Ciovernment officers 
and pnrsops connected uUh the ideological and geographical 
survey! ojt the tenUoties, that the Wahsatch range, which is in- 
tarincm6t between the Sierra Nevada on the west and the true 
Eocky Wlmtaius on the east, would offer the greatest advan- 
tages. lids supposdion turned out to be altogether incorrect, 
though it mi^ht have been aigued that a high range Hanked at a 
iiisUnoe*on either side by other higher ranges should have given 
the maximum chance for cloudless and still skies. 

We first went to Salt Lake City, which, according to the 
Casella aneroid I carried, is at an ekvalion of 4,650 feet above 
the sea. It lies at the foot of the Wahsatch range. At eleven 
o’clock on the evening of arrival, August 25, I took some obser- 
vatioiis from the hotel after caiefidly centring the object-glass. 
Saturn looked about the same as on an ordinary night at my 
observatory. Capella, which was just clear of the house-tops 
across the street, twinkled as badly both to the naked eye and in 
the telescope as 1 have ever seen it at the aearleveh Lieut. 
Wannm, of Camp Douglas [a military post near the city] said 
there had been a heavy ram the week prevujus, and tlie air was 
more moist than usual The sun set among just such a bank of 
clouds as we ere accustomed to see m New Vork. 1 was 
sontewhat prepmed for a tremulous condition in these high 
regions, because, the preceding night, having slopped for a few 
nighta at Fort Steele, on the Union Pacific Railroad, I perceived 
that Antares twinkled veiy much, though we were nearly 7,000 
above the sea. 

However, in order to make a thorough tiial it seemed best to 
ascend one of the liigh peaks of the Wahsatch, and accordingly 
the Red Butte was selected. The peak pioved to be 7,350 met 
Idgh. Though It was quite clear when we started, clouds 
gathered in every direction as the sun went down, ami at mghl- 
Sdl the skv was entirely overcast. Moreover, the wind blew so 
Sttmigly that it was necessary to retire over the brow of tlie 
moantain, and eventually we returned to Camp Douglas. At 
ibis point, 5,250 feci above the sea, and about 600 feet higher 
than Salt Lake City, the telescope was set up to take advantage 
of some breaks in the cloud*?, through which the moon, Anlares, 
f Ursas Majork, and Jupiier appeared. With a power of only 
twenty the twinkling was surprisingly great ; 1 do not remember 
tfeVJgr to have seen it worse with my laige instrmneats. 
e* twttlts led to an examination into the meteorology of 
Salt l 4 ike City, so as to find out the rainlall and its ciktribuiion 
and the percentage clf cloudy days. 

li appeats duat the average annual minfall for the past five 
yearn is in^es; There is no perfectly dry month, the 
approach bdng during the summer. The cloudy dry 
‘ annum, the disposition being similar to the 

A jto»er pupU ttf ittitie, ajnd g:tBid|ute of the Uhvvti.Uy, Dr. 
Se#aiet| tuAMiaed aae the Monuons bdiewed the roinfiiU hed 
‘)Mmten*e«ed«3iice<%ri^ settled in Utah, and 

Mtm* to be botnie oat by the aUtement that whweits 
tihne gadhaui of Salt Lake water produced on evapora* 
bbf tklt. If mm t 0 M«$ four i^na to produce the 

viwMl qnimilityd ^ 

a Igm this r^on t& , 


On August 30, having taken an escort, we miXimd swSth bwai t 
Foit lathude 4** 4 ^'* longitude tof qjf, wtnng the Ketth 

fork of the iMatte R»vet, into the main range of the Roeh^? 
Mounbsbis. During the fifteen day^i' expeditkm there vam mdy 
two nights On which we saw clouds enough to prevent aetiili^ 
notniem working, and only one thunderstorm of lany * 

took place in our immediate vicinity ; about one quarter of ^ 
inch of rain fell The sky was rarely perfectly free from dpudlj, 
and many load thunderstorms occurred about the higher pwte ^ 
but thqy seldom extended tp the plateaus below# 

September t and 2 our camp was 8,900 feet above the sea in 
the vicinity of mountains rising xo^ooo and 11,000 feet. TfbM 
peaks seemed to be nearer tlimi they really were, for the tran- 
sparency of the air causes estimates m distance to be deceptive. 
i<Vom the top of one I subsequently saw the Seminole Mountain, 
which was 150 miles distant ; it did not Appear to be miles 
away. The night of September 1 was quite clear* with very little 
cloud, and the atmospheie remarkably tranquil Antares, when 
near setting, hardly twinkled at all, and Arcturos in the tefesci^, 
exhibited iour diffraction rings unbroken by dickering. 
central disc was a<« hard and sharply defined as the pin*ho)e in 
the lamp-screen I am accustomed to use iti testing specula smd 
lenses. 1 looked for the companion of Tolaqs, out part^ Otf 
account of the nearly fall moon, and partly from the thmkneesof 
the diffraction-rings, 1 could not be sure of it. The snoeu IMt 
perfectly steady ; with a power of sixty theie was no tmue of 
twinkling at the terminator. I tHed to see Titan, the 
satellite of Saturn, but did not succeed. At the time it was hot 
certain whether this failure was due to the position of Titan widi 
relation to Saturn, or whether it arose from the blindmg effidl- 
gence of the moon. Capella was perfectly steady, thou^ there 
was a slow change of colour from Tbluish to reddish, occup^hig 
about a second. 

The succeeding night, at nine o’clock, though the sky was 
mostly covered with cumulus clouds in motion southward, X 
was astonished to find the terminator of the moon absolutely 
free from twinkling and Arcturns down among the tops of the 
dead aspen trees as steady os possible. The four diffraction zings 
round the central disc were not perfectly circular, but that was the 
fault of the lens. Every defect of centring or of surface and any 
vein in the glass comes out even more clearly than in the woiNk- 
shop examinations, because, while the air is as steady, the light 
is far more intense. 

I am certain, if a large telescope could be brought here 
maintained agam|;t the furious winds, great results might be 
attained if there is much of this weather. But this partimi&ar 
place is difficult of access, and possit^ no better than othm 
situations on the line of the railroad, The sky is not as blAdk 
as 1 had expected ; it is rather of a light blue, thou^ the W 
moon makes much difference. 

On several other nights, in both lower and higher placd^ I 
made observation*^, but never saw the comlfination of steadideai 
and transparency again. On the plateaus at Ike foot d the 
mountains and away from the groves of quaking aspen treeti and 
pmrs, the sun sends down scorching rays all day long on the 
alkali plains, where only sage plants are sparsely scattered, and 
even on horseback one can see the heated waves rising from the 
ground. The air is for from being moist, for the lips are apt to 
crack nnd bleCil, and the mucous membrane of the nose ia 
paiched. When the sun sets the ground rapidly radiates^ and 
we frequently had by morning one quarter of an inch of ice lu 
our vessels of water standing outside the tents, lliese plateaus 
are on an average about 7,250 feet aljpve the sea. The mere 
fact of broken ground and wooded surroundings does noty lioWi* 
ever, suffice ip pioduce, even at this season, a tranquil mr ; for 
when we rode over the Rocky Mountains, along the macgln of 
pemctual snow, to the head-waters of Snadee River, A»d camped 
at Trout Lake, nearly 10, poo feet high, though the air was ex- 
ceedingly tramparent, it was very unsteady^ I rose at4A.i4. 
to see Venus, and her splendour was so great that it led to a 
most delusive esthuate of her apparent siifie. Occasionally, 
during clear frosty weather in midwinter, a nigh* of similar oha- 
ractezisUcs ik seen at my observatory. On Such an occasion X 
obtained, at the principal focus of the i5^-inch refleoto*^ a 
photograph of the muon near her third quarter m less than a 
seoou£ 

The officers bf Fort Steble and the guides say it would U ^ 
poesibleto do any astronomical work in this legidft hpm TOO ^ 

mitoe of O0tobcr1;dt ite miiilc J^ny, that % 
mmtu the fieroe winds, haaw faUs of snow, aoA 
coM wohld it Unbeittabk, Bven hi the begitthmgolf S^q*|8dttibar 







in the i»pr#ng enft etenh^fif* Oar 
jqmftt tmi U 1 ce loneH 0% M for »h iveeloi In 

^‘nmnnor son ncooniyt the In the feheii iitnber. 


nn^ isnnnk|Mir^^ gtd onl^ two nmhts out of hfteen at 

lhel»ett smm lof the :fear Irere eeoeptlonaUj hne. The tianat 
much more marked than at the sea* 
itvd. M the tremidonsness was as mat^ or even greater* than 
Mr Hew Ymh* It IS certain that anring more t&n half the 
no wthic hf a delicate chatacter could be done. At the end 
^ AneMY In sheltered positiM* and in good tents* are slept 
wadcrMf a doaen thicknesses of blankeU and only partialiy 
iMMmd* Such a degree of cdd di^racts the mind ana numbs 
jthe Apparently, theref<»«e, Judging from present infonna- 

DM Ijt wOtdd not be judicious to move a large telescope and 
pineal observatory into these mountains with the hope of doing 
Cptitmaous work under the most favourable dtcumstances. 


TESTIMOmAl TO ME. DARWIN 

M r. DARWIN has received as a testimonial, on the 
occasion of his sixty*ninth birthday, an album, 
a magnificent folio, bound in velvet and silver, con. 
tainmg the photographs of 154 men of science in 
Germany. The list contains some of the best known 
and most h^hly honoured names in Europe. He has 
likewise received on the same occasion from Holland an 
album with the photographs of 217 distinguished pro- 
liMors and lovers of science in that country. These 
gMs are not only highly honourable to Mr. Darwin, but 
aiao to the senders as a proof of their generous sympathy 
whb a toroigner ; and they further show how widely 
the great principle of Evolution is now accepted by 
patui^lsts. 

A ^lerman correspondent informs tis that the CJcrman 
album bears on the handsome title-page the inscrip- 
tion **Dem Kefomator der Naturgeschichte, Charles 
Darwin/' 

M/CRVSCOP/CAl INVEST/GA T/ON OF SANDS 
AND CL A VS^ 

'T'HE annimsary address of the president, Mr. II. C. 
A Sorby, F.R.S., at the Royal Microscopical Society on 
Wednesday, March 7, consisted matiily of an attempt to 
treat in a systematic manner the application of the micro- 
scope to the study of the mineral constituents of sands 
and days. The various organisms found in such deposits 
have been much studied by Ehrenberg and other micro- 
acopiits, apd of late )cars much attention has been 
directed to the structure of igneous and other hard rocks, 
ino0c or less allied to them, which can be cut into thin 
Sffccions ; but comparatively little attempt has been made 
to investigate the ultimate constitution of loose sands, 
mitds, ana clays. 

TbO scOfie of this subject, a® treited by the author, in- 
duded the identification of the true mineral nature of the 
vmrioiis partietes, and the determination of the nature of 
the rock from whidf they were originally derived ; the 
Chief aim being to trace back the history of the material 
to the furthest possible extent 
Ate describing the manner in which the diteent 
tcM^ of deposits should be prepared, examined, and 
leaMOted as permanent objects, the author treated at 
tael^ length on the conditions necessary for satisfactorily 
various particles with moderate or very hign 
powers, and for observing their microscopic 
atetatps aofl optical characters. The panicles of clay 
m>i te floid^caviiles in the grains of sand are often so 
tnihutft m fp task tbo power of the microscope to the 
futet esmphtp ootne indeed are so small that their 
petet definite perhaps he impossible by any 
means m Mr It was shown chat the cohdv , 


iihm under which many of the MjMld m are 
attoh te with highly convergent light 
of large aperture no dark outfiim is pdarif^e, mi ttetee 
they are quite bvtrible, but become quite dfirincf f hwn 
the aperiurb is reduced to a moderate te 
amount, for this reason object-glasses bf 
small aptetute ere far the best, since the focal pMt ttjprf 
fotAerlrom the front lens, very high powers otobd used 
in cam which are beyond the reach of lenses Of 
aperture* 

The author then went into much detail to show "tht 
character of the grains of quartz, mica, and other minerads 
derived from the decomposition or breaking up of Various 
crystalline rocks, and showed that on the whole there are 
many characteristic diteences between the material de- 
rived from granitic and schistose rocks— this difference 
consisting mainly in the form, internal structure, apd 
optical characters of the various constituent grains ; the 
general conclusion being that a careful stuc§r pf sands, 
muds, and clays enables us to form a very satisfactory 
opinion as to whether they were derived mainly from 
granitic or schistose rocks, or from a mixture of the two 
in some approximately definite pioportion. It was 
shown that the shape of the particles as originally derived 
from their parent rock is sufficiently definite and charac- 
teristic to enable us tp form a very good opinion respect* 
ing the amount of subsequent mechanical or other change. 

Applying those principles to the study of particular 
typical cases, it was shown that the coarser grained 
British sandstones have been mainly derived from granite 
rocks, of a character somewhat intermediate between 
those of the Scotch Highlands and Scandinavia* Some 
of these sandstones consist of giains which have under- 
gone scarcely any wearing, and are as angular as those 
derived diiectly from decomposed granite, and are tints 
totally unlike the blown sand of the deserts, which #e 
w’^om into perfectly rounded grains* 

The finer grained sands are no less angular than the 
coarse, and have not been derived from the wearing 
down of laigcr fragments, but have resulted from the 
separation of the small from the large grains by the 
action of currents. 'Ibough some fine-grained sand^stones 
have been mainly derived from granitic rocks, yet, on the 
whole, the ‘small particles of quartfi have more commonly 
been derived fiom the breaking up of schistose rocks, 
days and shales consist to a great {extent of particles 
identical in all their characters with those derived from 
the decomposition of felspars and other mmetals which 
undergo a similar changr, Asa general rule we meet 
with many grains of sand even in clays chiefly consisting 
of extremely minute gianules, which can easily bO Ox- 
pliiincd by the temarkablc manner m which such mMI** 
rial, w^hen suspended in water, collects into small compMlld 
grams, which subside at a rate quite independent of whgt 
would be the velocity of subsidence of the separate 
particles if they were detached , 

The conclusions derived from a study of the characters 
of the separate grains are confirmed by the occurrenqq of 
what may be truly considered to be grains of granite or 
mica schist. We also in some cases meet witfi gratns 
sufficiently large to show the characteristic structure ^ 
the still more complex rocks of which they are oompoll’^* 
Thin sections of ?some of the oldest slated in Wal 0 ote 
thus as it were a perfect museum of spoditbena of rile 
rock$ existing at a still earlier period, brokeh up and 
worn down into the sands which fofteed ihese veiy 
ancient slates. 

In order to esthblisb these various coiufihsiona it wptfid 
be necessary^ to enter into a large ampubt of dmil, bfil 
perhaps what has been said may saflSee {0 te 

general Ifoe of inquiry, and to that W law 

use of arety microscopic means, ft te ptmrirne teledrh 
many imiitetet facts worn Such my hte* 

rial$4ritesteatey% v 


v;3N!l^&4uffi’'''!6^ bizarre <bi;m ; 

'Great as is the variety ' 
fcM'of flovTer in the difTerent ' 
'mere than in most natur^'' 
.ai«raysf ' on, ttm plan in its main ' 
'^€Hblihg:';Some''Of the moie remark* , 
to give a ^general descrip- ; 
fnd to d^ne the more imporunt of the 
If rms used by bbtanista in relation to it. Both 
in the description which follows of 
fpeo are- largely indebted to Mr. 

intercatlog work* bn orchids, of which a 
has j the illustrations are also 

Ifigrodhced, by the kindness of the publisher, from the 
r^nnie.work'.' ', ' 

■ , lit aU orchids the number of sepals and petals (which 
tt^etlwir fotm the perianth) is three each, the former being 
almost always nearly or quite as brightly coloured as the 
lattbi Ppe of the petals— really the upper one, but, in 
the twisting of the ovary, apparently the 
iowj^;bbe----'is nearly always larger than the others, and 
is ap stbiated as to form a convenient stage for insects to 
settlebih. It is called the lower lip or hm/um (Fig. i, /.), 
assumes the most singular and fantastic shapes* 
It ieferetes nectar or honey, which is often contained in a 
Ipnj^ef Of shorter spUrnshaped .prolongation or nectary (n) 
ill bihik, bi^ in the tissue itself, which is; then 

cotiifl^ly ;g^ by insects. There is only one fertile 
ptinnii^ (tately two), which is confluent with the stigma, and 
forme with it the column. The anther (^z) consists of two 
ci<^% which ate usually very distinct, and often so widely 
f as to appear like two anthers, Tpe pbllenis 
^ot| te molt Orchids, in the form oi a fine granular pow- 
two dub-shaped masses, the pollen- 
^ipollima (/), one contained in each anther-cell ; 
.ai^ prolonged below into a kind of stalk termed the 
{c). The ovary is inferior (beneath the calyx), 
^^telt the appearance of a stalk to the dower, 

.addibm^tts of three carpels closely united together into 
a llni^ cavity. The single stigma (r) is sessile upon the 
bva^, and is confluent with the stamen {gynandroui), 

. upper part is modihed into an extraordinary organ 
caUed the toskllum (r), which, when mature, consists 
partly or entirely of viscid matter. In many species the 
hrmly attached to a portion of the exterior 

S inbitanV bf ihe stighi^ whick When insects visit the 
ver, is. Removed, together with the pollinia. This 
tbido^ble ^ of the rostellum is Called the viscid 
(rf), pr by some authors the ** gland" or **re- 
large, the portion to which the pol- 
, i» called the pedicel (often confounded 

, ‘The 'part 'of! the rostellum which is ^ 
viscid matter is' 
s'omed^^ “pouch,", or “bur- 

we propose to give an 
.^ogtoi'Of from the remarkable 

tesecti ia effected. 

Coru/mAes be- 

'Jd|to^^^ithe,:''trtbe ' Vahd^^ b^cludes many of the 

^sdafa^Arftlih 'OrChids. The extraor- 
bertlBed by Dr, Criiger, : 

.The bic - 


g ,4bb ,The «c- 

^ thC' flower' bf C 

>:?*¥, to show the,rda- ; 

'largCf apd' 


.Xa^ei'. lomr .pbrUoa 
'^a 'klnd/orbu^^ 

sweet 

' tbebiiok^di^i'tte .quantity secreted' by a ' sf%le' 

'bald tp":be about an obnee, but 'it does nbt‘'';ap|i|^ 
..attract' insects, When-the bucket 'is 
;«»yerff.ow$ at k' channel which forms a kind of 
'closely bver-arebed by tl^end of the columnj, wmch.b^pi' 

, the stigma and' poUihia in such'' a position that an.''msi^'' 
forcing its way out of the bucloet through this pasbi^:' 
would first brush with its back against the stigma^ hod; 
afterwards against the viscid discs of the poliink, and 
thus remove them. In C. mwrmihd the labehum 
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h iG, 1 .— OtvJkis mtMtcttla. A, side vievir of fltower, wjitfo greater part of prtUtK 
ctit aw’ay ; ». from view <it floMrer; c, poiliniurn and vkpid diic;;i#; 
caudtdes with the viscid discs lyW wtehin the rostenuin ; x, seetf^ , 
through rostellttip ; t, padfeets cf polienr^tmijns ; 4, an^dier ; r* rdiiaii§{pR.{ 
stigma; 4 labdlum; n, nectary; ja^Uinium; otndicle 
littiuiit ; <4 viscid disc* ' : ' \ 

according to Dr. provided with treats, mi 

gnawed by bees> as is commonly the case with thbla^* 
Sum of the Vandesa. In this case the bees :ha^ been 
determined by Mr, F. Smith, of the British MUsetei fo 
belong to the genus Euj^oisa. Dr. Cruger ^tes mt 
thesel>ees may be seen in great numbers disputing whh , 
each other for h plate on the edge of the “hypochil" #*^ ; 


wmm: 


bucket; which la half iuii of the fiuid already OmididiM;; 
'They men.omirl .aloatf' 'iO'. 'the. water towards the .antdt^r-, 
'Side of' thh‘badi*st^-ia?l^ at tlm''sp0td*J;.‘'|TO, ' 

.hi oidef .40 ekb[biEalW:.lt^^ thi$ ;Dpenihg;’t!^!^!bfdfi 








‘•-- ■^_ it fl Bi a liti^ <m)5a.Va; ''is'feianliy D^ci]>ltated b 
'ind^ypsfm :an^ tite «uae 

itlto tbe; St^Hia ilS 
,«»^er the 
' Jit, states that he 

of the ;bee8 takitig p»xt in this ' opera* 
of' -them' thro.agh 
"There caoaot he the least doulrt," says 
" that the feitilisation of the flower ahsolately 
On iasects crawUog oat through the passage 
by the extremity of the lahefluia and the over- 








IMWI U bbaUaitt : s, IwMSJwt 
, ^ 'Ciriunm the satiiMr 

a^E^tiag If the large distal portiott of the 

haeket had been dry the bees could eerily 
J^ltoe escaped Theitfbre we believe 

hold Is secreted by the ajupeodaget fa ittch 
tity, and 4s c^cted io by the bucket, 
M attractioa lor the bees, ^aa these a^e 

iiaai the iabeUum, but for the salm of wettiug 

eompelhhg 'them to orawl ;'; out, 

Citiimitm Woogs 
and to asectibfi of that 

‘ ‘ ^ ^ “ tuguiiihed from aU ofii^er or ‘ ^ * 

slpeoiliarides* luthetrst; 
mhoog aU gehem otphlda in 
i sogrea^ 

m diit 





'(^vi ,,. 

Ttius 

to6wn''« i)L 

'Illie'Seciond j^i»diant)rpi'i}i«;t^^ 
irf Cdd^t^kg tWitbPy *re„ provWed 
ttary ppptrivance by xACiim of 

Me are ii(}«cted on to the hack of the 

thus canM to h female Aower of .the supo ,i^ie^;; 
Tfaete ^ no motw in tbo mote iSower to attra*^ iBSpPn j;^ 
the 'ojectioa of the pdiinia lesnlts fnun the aeci^chnwi 



Fm* t^emtnm* a, front ^tw of oohnoo ; »p 44* USW V* 

SowoTi with aU tho pefUfttH oxcopt the hhoUum remayfS| ^ 

«ro, antenaie t vhei4 (U«c ; A UboUum ; M V^c«1 w ptflas W!t 
f, »fcigroUic'chiimhfe» f-.; 

taiu^K^ hr the odog h passing itoeet or^oif'p)ito’'psjiiff^' 
on the laheiluni for tM purpose of gnawiif it^ jpW 
hons or arnttma, which occur in no other'|(»i^\ili9' jpf 
Sttch a pKttkui that when tope|Hi%:4 
the.p<dli>!^'.’»W'.}»njected on t«'iti,''ha#»r.hft9' 
iihkt vf -tlieJ* , ;Wuat ■, and e*ces,M'yti^ '.ssihp# 
Tberijwectvl^^ »h» «way to a.fc!ai^-'.I«!^''#»4..'i 
stoMliiRg amine wsi^^ as 
.poHini:d)ieiuM-«A4 of the ]«B||)inia.ia.;Mlirl . 

‘ SfRiWill ,l«f 'iteMiBheft flws 
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a am wluWb thi |kle|Mh except tlw : 
hiimkto bene a twmwm th« eother con* 

*iU»h»g ifci pbiapi^ « 4 d p»t&w«AAb^ 

m$ '«llft xtiu&SM^ «w ja»yed, holtew boms 
to n witit I two oiner ^om otic another m 

thw rc9M|>eot;% tlio of Iho left-hand one bends up- 
^ rkbtfrhand one hang® down, and t$ 
mmmr ftincnonle ®® ; 

I j|>l^ mMm t ^ the disc of the pollmium, which is 
and visad ; j> 4 i the pedicel of the pol- 
ling ; ^ the abgmatie chamber, which is of course fiino* 
fionh^ ^ the male dower* The aethm of the pans ta 
thioe described by Mr* Danvhi :--Whett the left-hand 
antenna is toacbed^ the edges of the upper membrane of 
tedhre* which are continuously united with the surround- 
ing tartacep instantly rupture, and the disc is set free 
TjSc highly elastic pedicel then instantly dirts the heavy 
disc out of the stij^atlc chamber with such force that 
the whole potliniubi is ejected, bringing away with it the 
two baHs of pirflen, and tearing the loosely-attached 
i^ikedike anther from the top of the column* The pol- 
linium is always ejected with its viscid disc foremost, and 
with stidi force that it is thrown to a distance of two or 




three feet. Op one occasion Mr* Darwin touched the 
anomna of ah allied species, C callosum^ while holding 
dfm at about a yard% distance from the window, 
whoa the poEihiUkxi hit the glass, and stuck by its adhe- 
sive disc to the smooth vertkai sturface* A series of ex- 
ptoOients showed that even violent concussion of any 
ol^er ^rt of the dower atcept ^e antenna produced no 
efflset whatever in disturhlng the poHinia* 

4* The genua M^rm&eks belongs 

^ aa the small fami^ Cataaeiidm; the poHmu are 
vMent^^ ^epted, a® in Cmfasvhwsay but the mode 
in which this is ejected is somewhat diderent, and very 
The aw^atance presented by the flower is re- 
itrhaenltid in Fig^ 4* "Fhe base ot the column i® bent 
oMtwardS, at ^ht setigtes to ghe ovary, then resumes 
agt ppsitkm, and i$ l^tly again bent near the 

mMath tt i® also twisted to that the anther, rostellum, 

. tlw ugwer thitaf the m^gm one side of the 



anther, which ts elongated and triahsatar« bs^ does hot 
taiend to the apes of the column. A grcep df spho^ 
vessel® runs up the column as far as the snnmit of the 
anther s they are then redexed, and ton some wsy doam 
the anther-case. The point of reflexion forms a shaft thin 
hinge, by which the top pf the anther-case is atticul®m% 
the column beneath its bent surface ; and this hiitme 
appears to be the sensitive portion of the structure* 
veying any stimulus from a touch to the disc of W 
poUtm% and causing the eje ticm of the i<itter.* ^if is the 
pedicel of the poltinium, coVenng the rostellum ; st^ the 
stigtnattc surface, which attends down to the base of the 
column, and is hollowed out into a deep cavity at its 
upper end ; / 1$ the very remarkable labdlum, narrowed 
at the base into a neatly cylindricat foot^stalk, and its 
sides much reflexed as almost to meet at the bstde, 
forming a folded crest at the summit of the flower* Hear 
the summit it has a slight cavity, into which the summit 
of the column fits, fixing it m its place* The Whhie 
labellum ir compared by Mr. Darwin to a cocked b^t 
supported by a foot-stalk, and placed on the head of the 
column, is are the t\^o lower sepals, which hang doim 
like wings ; the upper sepal and one of the latew petals 
have been cut off. By a number of experiments Mf; 
Darwm found that the minute hinge m the anther-case 
already descnbed is the only portion of the flower that If 
sensitive to touch. When an insect lights on the folded 
crest of the labellum, the only convenient Unding-piac®, 
he wil) lean over the front of the column in order to gnaw 
or suck the bases of the petals, which are flUed with a 
sweet fluid. In so doing, he will disturb the summit of 
the column which fits into the cavity of the labellum i this 
will press on the hinge in the antlw-case ; the stimulus 
will then be conveyed to the polonium-disc, and the 
pollinium will be violently ejected. Owing to the 
peculiar stiucture of the parts, guided by the hinge, 
which now serves a second /unction, the direction m 
which the poUtnmm flits is necessarily vertically upwards. 
If no object IS in the way, it is projected perpendicularly 
up m the a’r, an inch or two above and close in flrotH m 
the terminal part of the labellum, and would ^ett alight 
on the folded crest of the labellum immediat^ty above 
the column. But if the inject which has caused the 
turbance remains m the same position, the poUmimn 111^1 
necessarily alight on his heao, and Will thus be 
off to fertilise another flower. The poUtmum ha% |i^w- 
ever, still the anther-cap attached to it ; this drops off, as 
the pedicel dries on exposure to the air and gradually 
straightens itself from the almost hopp-shaped form 
which it bore when ejected ; and whto this has been 
done, the pollen-masses attached to the head of the in- 
sect are precisely in a position to strike agamst the sttg^ 
matte surface of the next flpwer visited, 

Other instances, almost as extraordiap;!^, could be cited 
of the special contnvances met with in, species belonging 
to this order, to insure crosS-fertihsatioa rather thah sw 
fertilisation of the flowers* A* W. 


T//E MOVEMENT OF THE SOTJL^CAF 

A MID all their general tameness the Falklatid laiand® 
boast one natural phenomenon Which t® oertaji^ 
exceptional, and at the same time very effective* 

In the l^ast Island most pf the valleys are occupied by 
pale-grey glistening tnasses, from a few hundred yards tp 
a mile or so m width, which look at a distance much hke 
glaciers descending apparently fiotp the adjacent tidge% 
and gradually increasing in volume, fed by tributiwy 
streams, until they raech the sea Examined a little mPre 
closely, these are found to be vast accumulatiaiis of bioch® 
of quansite, irreguW m fbrm, but having n tendency Ip 
a yude diamond shape, from two m eight or ten «w 
feet long, and half as much M widih^ iind«<n 

with that of the fwMm 



1$ l|iy tite ’ttxtglvs Mid 


iRillMft am MttojK ^ tka 

MfmdBenXB m a l>i«ec^ md dmptaMtLiiTegMMljr one umm 
m atbm suBfiwted ik m f«mim Iw tike angles Mid 
' Of tllXMlIO ^ 

l^ey are <iot wonjfiiMd taawe3cleiit:,tliott|^ tbc edges 
eedfMotiijtoiife ip ipwoiufteg lightly TOttttiM ; iwid the 
diutihoe^ Utoe aaeceiM^ mi mly by the action of 

fhe atii^fijeidPw^ tliioofhapd ; and a very thin, 

ememw hmtif white lichen^ which spreads over nearly 
the wiMe ef iS^em, gives them the effect of being covered 
ta^ m ice. 

JrMI? below, under the stones, one can hear the 
water gurgling which occupies the axis of the 
M(ey $ and here and there, where a space between the 
Modks is unusttally large and clear, a qutvermg redection 
ihiieot hack from a stray sunbeam. 

» At the mouth of the valievtbe section of the stone 
diver ** exposed by the sea is like that of a stone diaiu on 
a huge scale, the stream running in a channel arched 
over by loose stone blocks, or finding its way through the 
spaces among them. There is scarcely any higher vege- 
taljon on the stone river j ^ the surface of every block 
IS sUppxwy and clear| except where here and there a little 
pe^y sml has lodgea in a cranny, and you find a lew 
tndhog spikes tif JVassaMvm serpent or a few heads of die 
^ace&l drooping chrysanthemumdike CMma 
&W4C. 


These " stone-rivers ” are looked upon with great 
wonder by the shifting population of the Falklands, and 
they nre shown to visitors with many strange specu* 
IptSms as to their mode of formation, lUeir ongin 
USMts, however, to be obvious and simple enough, and 
Ihul account their study is ail the more mstructive ; 
ler they ^rm an extreme case of a phenomenon which 
If <el‘ wide occumnee, and whose consequences are, 1 
hdSeve, very much underrated. 

There can be no doubt that the blocks of quartdte in 
the valWs are derived from the bands of quartzite m the 
ridges above, for they correspond with them in every 
respect^ the difficulty is to account for their flowing 
down dfie valley, for the slope from the ridge to the valley 
is often not more than six to eight degrees, and the slope 
of the valley itself only two or three, in either case much 
top low to cause blocks of that form either to slide or to 
rculdown. 


The process i^pears to be this. The beds of quartzite 
aip of very didmnt hardness ; some are soft, passing 
mto a crumbling sandstone ; while others are so hard as to 
yi^ but httlc to ordinary weathering. The softer bands 
me worn away in process of time, and the compact 
ij^hiMutes are left as long projecting ridges along the 
flanks of the hilhrangea When the process 
m the diaintegration of the softer layers has gone on for 
time ilm support of their adjacent beds is taken 
Hwny Itet the denuded quartzites, and they give way m 
die direction of the joints, apd the fragments fall over 
upbn the gentle slope of the hill^iide. The vegetation 
^ooh covers the falku fragments and usually near the 
sloping outcross of the hard quartr, a Slight inequality 
imiy In the isurface of the turf indicates that the loose 
blocks are embedded beneath it Once embedded in the 


^stable soil a number of causes tend to make the whole 
mmmpt heavy blocks included, creep down even the 
least viwpe. i will only mention one or two of tfuiise. 
Ilhiuip to constant conbtaaion and expansion of the 
vegetable mass going on, as it is saturated with 
dry ; and while with the expan* 
mm ^ Pms slip toiimtesiinaliy down, the aubse^ent 
toMpt {HtU them up against their weight ; the 
ttleiding down the slope is removing eirety 
Wovabte miirtMto firoin before them ; the vegetabte matter 
m whi# mm tomsdUtehr retting to undergoing a 

decay and mneyal In 
itoe dgwn ttopiSfoim 

■v ^ IT V 



w rnmn k tka yaUey itii 

«»iki*« *way the wall ftm ' 

tkhwkMoous whiclijin tmit <tf ^ 
nvers" ik Falkland Island*, mdst kniM Hdtnn w 
ennrnioitt'leDgtikeftiine. I fear that fee 
wm set t» it a danger to the universal apidicamm m mm 
beloved theory to all cases of scratching mA gfbovtag* 
I have known too much of the action of ice to have 43^ 
slightest doubt of its power ; but 1 say that ice hm 
no hand whatever in the production m these fgrand 
^^morames*^ in the Falkland Islands. 

In the West Highlands of Scotland, and in many other 
parts of the weSd, 1 have often noticed that when 
a hiH of such a rock as clay^slate comes down with a 
gentle slope, the outcrop of the vertical or htghlywincHned 
slates covered with a thick layer of vegetable soil or drift 
containing imbedded blocks and boulders derived from 
higher levels, the slates are frequently first slightly bent 
downwards, then abruptly curved and broken, and 
quently the lines of the fragments of the fractured betto 
of slate can be traced for a yard or two in the soil-cap^ 
gradually becoming parallel with its sur ace, and passing 
down in the direction of its hne of descent. These move*^ 


jnents are probably extremely slow. I well afemembor 
many years ago observing a case, somewhere In the w^ 
of Scotland, where a stream had exposed a flue section 
of the sml-cap with the lines of broken-down and crushed 
slate-beds carried far down the slope. The whole effect 
was so graphically one of vigorous and irresistible move* 
ment that 1 examined carefully some cottages and old 
trees in hope of finding some evidence of twisting or Other 
irregular dislocation, but there appeared to be none such. 
The movement, if it were sufficiently rapid to make a 
sign during the Ufe-iime of a cottage or a tree, evidently 
pervaded the whole mass uniformly. 

It seems to me almost self evident that wherever there 


is a slope, be it ever so gentle, the soil-cap must be In 
motion, be the motion ever so slow ; and that it is 
dragging over the surface of the rock beneath the Uocte 
and boulders which may be embedded m it, and fre- 
quently piling these in morainedike masses, where the 
pi ogress of the eanh-glacier is partially arrested, as at 
the contracted mouth of a valley, when ^e water perch** 
latmg through among them in time removes the inter- 
vening soil As the avalanche is the catastrophe df ice* 
movement, so the land-slip is the catastrophe Of the 
movement of the soil-cap. 

As I have already said, I should be the last to undar^ 
value the action of ice, or to doubt the abuodaui 
evidences of glacial action ; but of this I feet eonvineC^ 
that too little attention has been hitherto given to this 
parallel senes of phenomena, which in many cases it will 
be found very difficult to discriminate ; and that thebe 
phenomena must be carefully distinguished and eli^h 
uated before we can fully accept the groovmg of rockk 
and the accumulation of moraines as complete ovwtehob 
of a former existence of glacial condittona 

C Wy VIU.B Tmmmi 
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suy act of the fixity or mobility of tH eae^*« aait 
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Qari^t l):as jusn ^ iiigeaipu$ hmk 

1 ft® wcr, of wMl)dl the Wowitlg i» ^ abstract, is ao 
to tovawigate the ratalt# of th® supposition that 
the earth is sloa^ dhaugia® shape from internal 
causee^ The part is devoted to the mathematical 
coosidertitloft of the prPOession and nutations of a 
MkmtM sdowly un^ergoihi^ such a change. It is shown 
that ti& of the eohptlo must have remained sen- 

sito ciKttasWt mroughout geological history, and that 
even idgdiotic faiOiajt kecaps cannot have altered the post- 
' tion ctf the Arctic circle by so much as three inches ; and 
this .would be the most favourable redistribution of matter 
for producing that effect. 

£^t a slow distortion of the earth would displace the 
principal a^is of figure of the earth, and the axis of rota- 
tion would always sensibly follow the axis of figure. Thus 
the result would be a change in the geographical position 
of the poles, without any alteration of the diameters of 
the arctic circles, or in the width of the tropics. 

For reasons, which cannot be given here, it is main- 
tamed that the earth would not be rigid enough to resist 
the effects of considerable departures from the figure of 
equilibrium, such as would arise from a wandering of the 
pole of figure from its initial position ; and that readjust- 
ments to an aOptoximate form of equilibrium would pro- 
bably take place, at considerable intervals of time, im« 
pukively by means of earthquakes. Such periodical 
adjustments would not sensibly modify the geographical 
path of the principal axis as due to terrestrial deforma- 
tion. 

The rest of the paper is given to the consideration 
of the Idnematical question of the change in the geo- 
graphical position of the pole, due to any distortion of 
the earth. It is assumed^ in the first place, that the de- 
formation U such that there is no change in the strata of 
equal density ; and accordingly all suppositions as to the 
nature of the internal changes accompanying geological 
upheaval and subsidence arc set aside. The forms of 
continents and depressions are investigated, which would 
cause the maximum deflection of the pole for elevations 
and depressions of given amounts. 

In ojtder to make numerical application to the case of 
the earth, some estimate is required of the extent to 
which it may have become distoi led during any one geo- 
logical period. From the consideration Of certain facts, 
the author believes that from to of the whole earth’s 
surface may have, froln time to time, undergone a con- 
sentaneous rise or fall ; and that the venical rise or fall 
may be about 10,000 feet, or rather equivalent to about 
to^o^ feet, when allowance is made for the influx of the 
sea into depressed areas. 

The first application given in this paper is to conti- 
nents and seas of the most favourable snapes and posi- 
tions. It may be here stated that if of the earth’s 
surface w devoted by 10,000 feet, the ocflectidn of the 
pole is j ; if ^ Of the whole surface, i” 46J’ ; if 
3^ 17' ; nnd if i, in each case an equal area is 

supposed to fall dmultaneou&ly. 

Other examples are also given for continents and seas 
which do hot satisfy the maximum condition ; lu some 
the boundaries are abrupt dififs, in others shelving. 

The conclusion is arrived at that a single large geologi- 
cal change^ such as those which obtain on the earth, is 
totfiaetenlf to produce an alteration in the position of the 
pole Of /f^m oni to Mmf ikgreex on the 

hypothesis that there is no change in the law of internal 
dirnty, 

wmtm ether hypothesei as to the nature of the inter- 
nal eliasfss accomi^nymg the defematlon of the earth 
dtikftuaiedv 

, It l| Whown that if upheaval and subsidence are due 


to a shrinking of the earth as a whole, but tp the shrink^ 
ing being qmcker than the mean in some issd 

slower in others, the results are the same asmoeewre* 
viottSly attained. ^ 

a. The increase d surface^matter due to the <%hSS^ d 
marine strata also gives the same results. 

3, The hypothesis that upheaval and subsidence are due 
to intumescence or contraction immediately uftdet the 
regions in question is considered. Under certain specM 
assumptions, too Jong to recapitulate, it is shown tW ^ 
previous results must be largely reduced. It appears that 
if the swelling or contracting stratum is tolerably thin and 
at all near the surface, the deflection of the pole is re- 
duced to quite an insignificant amount. Even if the 
intumescence extends r^ht down to the centre of the 
earth in a cone bounded by the elevated region, the re- 
sults would be only about ^ of the former ones. Hence 
it appears that the earlier results can only be stated as 
the Neatest possible for given superficial changesi 
In conclusion it is pointed out that if the earth be quit® 
rigid, no redistribution of matter in new continents 
ever cause the deviation of the pole from its primitive 
position to exceed the limit of about 3®, But if thO pCc-- 
viously maintained view is correct, that the earth readjusts 
Itself periodically to a new farm of equilibrium, then 
there is a possibiJitv of a cumulative effect ; and the pole 
may have wanderea some lo** or 15^ from its primitive 
position, or have made a smaller excursion and returned 
to near its old place. No such cumulation is posrible, 
however, with respect to the obliquity of the ecliptic. 

It is suggested that possibly the glacial period may not 
have been really one of great cold, but that Europe and 
North America may have been then in a much higher 
latitude, and that on the pole retreating they were 
brought back again to the warmth. There seem to be, 
however, certain geological objections to this view. 


77 /^ JV£!V STAR IN CVGNUS^ 

O N January 9 the sky was unusually clear and tb® 
spc('tnini of Dr. 8cbmidt\s Nova came out with 
amaring sharpness and brilliancy. In addition to the 
five bright lines seen on the 2nd, two others were detected, 
viz, 

M»U mm 

No. la W, I.. 594 Very narrow line. 

,, 7 If 414± Excessively faint, but stiU certainly atut 
repealtcily seen. 

Between wave-lengths 65$ and 594 the spectrum was 
certainly ban<ied, and, most probably, there were two 
additional faint maxima of bnihancy m that interval 
The continuous spectrum attains a maximum in the 
region about W. L. 525, and extends, though possibly not 
without interruption, as far as the faint hoe No. 7. The 
star was estimated of seventh magnitude, and was of a 
red colour with a decided tinge of purple, reminding me 
forcibly of the varieties of rod produced by the quartz- 
plate in Zdllner’s photometer. Ralph CopeianB 

Lord Lindsay’s Observatoiy, Dunecht, Januaiy 13 


OUR ASTRONOMICAL COLUMN 

The New Comet.— The comet discovered by M. BDrreUy,at 
Marseilles, on the mornmg of February 9, appears to have been 
found independently by Herr Pechule at the Obsemtoty of 
Copenhagen on the following motnmg. During the past week 
it 1ms been making a pretty near approach to the earth, and Jmd 
the weather been more favourable m Europe, it would probably 
have been very generally observed. 

The knowing elements of die orbit have been calculated kff 
hfr. Hind from the first observation by M. mm ne 

* AOrpmmiMf »,M7. 
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$t|tiiib«iin^ ilie istbi mH by Wim^dce 

’ Fftsiafe* M.T. 

Lofii(iittded'iku»f»e|ll^^ Apip^rcnt 

t, I, 1B7 14 ) E^ninox^ Feb* |o, 

a7 S 13 

liOlprIdifa ^^90708^ 

motion— retrograde. 

Jimofdkag b> ibis orbtt the comet was di&tmit fi<om the earth, at 
^covery, 6*45, the earth’^a mean distance from the 
init 4|iifeSiig lalten as nntty^ lt$ apparent path m the heavens 
ebmit the perigee, and up to March 6, wilt be six^MenUy de^ 
i^ied by the following ephemens : — 

For Greenwich Midnight 


February 13 . 

K»Eht 

A$cenf)ioa. 

. 2^2 50 

North I^lar 
OiHtanco. 

0 / 

70 22 

Dktavee Trom 
the Kaith. 

0*324 


... 266 21 

57 2 

0*292 

17... 

, 272 10 

41 42 

0*279 

0288 

19 - * 

283 fO 

26 4$ 

ai. 

w 307 40 

»S 35 

0-318 

« 3 ... 

359 21 

11 52 

0363 

2S 

... 27 41 

JS 9 

0 418 

27 

-M 42 5 * 

19 43 

0479 

March 0. . 

.. 5851 

33 f I 

0719 


IFtOnt the above figures i* will be seen that the diurnal motion, 
ahteut the middle of the present month, amounted to S* in arc of 
circle i the comet was nearest to the earth soon after mid« 
night op the lyrh. At the time of perihelion pas«age it would 
ho situated about 6^ to the east of Ant ares, distant from the 
eavfh t^i5. 

There is a certain similarity, but by no means a striking one, 
between the elements of this comet and those of the comet of 
1590, observed by Tycho Brah<f, the orbit of which was first 
cadcdlated by Halley, and, in 1846, after a new reduction of 
Tycho's observations, by Mr. Hind (. 4 ^/. No. 5S4). It 

may be worthy of remark that shortly after the passage of the 
ascending node^ the comet of i59® approaches very near to the 
orittt of the planet Venus, the least distance not exceeding 0 04. 
Stttt the dififerences between the elements of the comets of 1590 
and 1S77, especially m the perihelion distance, are material 

The **Bfcit.UKER Astronomischf^ jAHunucH "—Under 
t 3 m aifitlve superintendence of Prof, 'Tietjen, the Beriimr Jahr- 
huth continues the heavy labour involved in the preparation of 
epheuterides of the exten<iive group of small planets, a work 
which for many years past has been made Us specially. In the 
vblnme for 1879 now before us, we have the places for 1E77 of 
^51 of the 17a actually known members of the group, No. 

Eva, being the latest discovciy included in the list. Also 
|he elements of iheir orbits and the opposition magnitudes, a very 
use^ addition towards the identification of these minute bodies 
amongst the fainter stars. The portion of the volume devoted 
to the small planets #«ctend$ to pageSi The judicious transfer 
of ihe aphemcris of the moon, derived from Hansen's Tables 
frenn out Nautical Alraafmr, which appears between one and 
two years earlier, to the pages of the htrlmcr Jahfhmh^ after 
adaptation to the meridian of Berlin, whereby a most serious 
eapmtditure of time and labour is saved, has already been doted 
rids column ^ it is a step which no doubt assists materially in 
pompfering the peculiar work of the JahrhucK 
The ri^dlowlng are names which have been recently proposed, 
ibr di|coyor|«» tede within the last few years t No. 139 fuem^ 
149 00^^^ tjo Nmm, 155 160 Um, t 6 x Athor^ 

No. tfia is not yet named. 

four of riwme planets (In addition to two of the old mem- 
bers) attain of Onwards at their opposhtoas in tSyyj 
AriaiBm, 84* appcoacbOs the eiwrii Orlthte 

thOrimi aril 


I I , 

mShtoi ' m tor «{ppoiitiett on HiwmOto to \)$ 
rir on the limit of acute imriided virion^ Will ^ tBWant 
Mw m an opptntodty whinic maybe mlhwdii&w 

idririnpiling direct measures of her dlas^r, riloo|h.if wt» am nm 
mistate come pretty satisfactory ^measures Mm made at a 
taVoriraMe opposition a few years since^ with a poMrfui jrefmctor 
in this coun^. This planet when neat theosfih iMCdhcldadl^ 
sod htpht j at two oppositions within the last fifteen years » 
migfht bo identified amongst the neighbouring Stats by rir% 
cumstanne alone. 


CHEMiCAL NOTES 

Absouftion of LtOHT IN tHE Blood,— In a number of 
cases of unintentional poi«;onmg caused by carbon monoxide in 
Berlin during the past winter, oxygen has been used a» an anti- 
dote. Dr. Boeblich, of Berlin, lately showed the derimblhty of 
the method by means of spectroscopic proof in a pubUc lecture. 
As 1$ well known, the spectrum of blood shows two well-defined 
bands between Fraunhofer’s lines D and E. By the absorption 
of CO the position of these bands is very slightly changed ift the 
direction of the red part of the spectrum. The difference is more 
strikingly shown by the addition of sulphide of ammonium. In 
the case of healthy blood the two bands of the spectrum disap- 
pear and are replaced b) a single one situated midway between 
the positions of the former pair. Blood poisoned with CO shows 
no change in the bands by the same treatment. If oxygen is, 
however, added to it before the 1 eduction With Sulphide ot 
ammonium, the characteristic spectrum of healthy biood is at 
once produced. 

PUYSICAl riiOPERlHS 01 OALtTUM,— M. l4<JC0q d© BiUS 
bmdran has introduced a new method for the extraction of this 
metal, and has invesbgated some of its physical propeities. t\B 
cryslallme form is octahedral j the mean of six experi^nte gave 
as its melting point 30 15. Its specific gravity is 5*956; when 
fused it has a silver lustre, but on spUdUying ii shows a tinge of 
bine, losing its brilliancy. It is hardly acted on by nitric jocid 
when diluted with an equal bulk of water. 

Potassium Temodioe.— Mr. G. S. Johnson has recently 
published an investigation on this body, uhich is prepared when a 
strong solution of potassium Iodide is saturated with iodine, and 
the resulting liquid allowed to evaporate slowly over oil of vitriol 
The crystals are sometimes long and isolated, sometimes appear^ 
ing as hexagonal plates exhibiting a stepi>€d airaiigement bkc 
those of potassium iodide. They have a steebbluc lustit, are 
very deliquetccnt, fusing at about 45* C., and has^e a apenific 
gravity of 3*498. When the temperature is raised aboyie 0^, 
iodine IS freely evolved from the crystals, a wddte mss of polas. 
Slum lodi^ie alone remaining. On analysis tlie crystals yielded 
90 to 90*4 per cent, of iodine and 9*2 per cent, of potassium j 
the theoretical quantities required, supjxisiog the body to 
KTg, are iodine 90*692 per cent, and potasSmm 9*307 per mi. 
An excess of water decompose potassium tri-iodide, with prir- 
clpUation of the most of the iodine ; the crysulsi however^ may 
be dissolved in small quantities of water or siedM tad m* 
crystallMed over sulphuric acid. 

SoLtiTiO« OF Gasejs in Iron, Steex, AW 
MM* Txoo§t and HautefeuiUe have publii^ed tn the 

£sj fB., a reprint of their reseamhes tWi sub^Mi pia^ 
vbuslf pnhliihed in other journals. When ifon Is fi0e4' ^ 
contact vrith sIBca or silicates, carbrinla mdri la prodim4 ^ 
aqripri of ^ carbide on silica t lihe fiw 

in riliopo^ ihe ca^rbon diminishiiHi^ IMcItM Criri Im {SfeiriAaris 
ocdhkde o^dMible qmmtities cif hy#ofrikr^ 

pmmnceof manpriti^ mA toairiW# 

(kxbctibi 09 ^ 4 ^ 
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J m ^iMat feydwjgen by i^dCtd c|i»t w ^mou 

|«»vwbW hf th« of inoogaiiese. Gases ate 

' p% iwi aifter odotiog* b« tactmctcd by heating 

^ mt^tal td Sa0*». g|eel oecbito le«» gw than cast iron, 
liy^fogaa pvedemlnatlng dvet cwbooid dal4e ; on the other hand 
mm oaidn thm Mw«t»n i« oeduded by soft iron, 

Ffiiely mm Iron firw? ««»«» decomposes water slowly at 
the ordinary tompevalare, rapidty at xoo^^ the decomposhion 
bdng mm ra|>^ Ihe fiber the state of division of the iron. 


NOTES 

Tl*« golden Baer medal was awarded this year, by the St. 
Beterstnvg Academy of Sciences, to Prof. Bunge, for his various 
VIrorka upon the flora of Russia. The J^amonosofF premium, 
vabie 1,000 roubles, was awarded to Prof. Beilstein, of Kazan, 
for reeeardies on the properties of bodies of the benzoil series. 

M* ANBUft, the astronomer who was Sent by the French Insti- 
tute to New Caledotda to observe the transit of Venus, has 
been appointed director of the new observatory established at 
Lyons by M* Waddington, 

At the half-yearly General Meeting of the Scottish Meteoro- 
logical Society, held yesterday, the Duke of Richmond was 
clouted Presid^f* The following papers were read : — i. On 
methods of estimating ozone and other constituents of the at- 
mosphere, by Mr. E. M. I>ixon, B.Sc., Office of Health, Glasgow, 
a. On the peculiaiities of the weather of December and January 
last, by Mr. Buchan, Secretary. 3. Observations of rainfall at 
sea on board ship, by Dr. Black, Surgeon-Major. 

Thu Report of the Treasury Meteorological Commission 
appointed m the autumn of 1875 has now been published. Tlic 
chief Yecemmendations are that ocean meteorology be transferred 
from the Meteorological Office to the Admiralty, that the annual 
Parliamentary Grant be increased from 10,000/. to 14,500/., and 
that, in addition to the above, some pecuniary assistance, the 
amount pot being speciBed, be given to the Scottish Meteoio 
logical Society, on whose claims to Government support the 
Commission w»s specially instructed to report. 

W» recently announced (p. 116) that the city of Brunswick 
wis making preparations to celebrate the looth anniversary of the 
birth of Carl Friedrich Gau*s, the ‘‘prince*’ of malbematidan*?, 
who was bom in that city on April 30, 1777. It is proposed to 
erect a monument in Brunswick to Gauss, and from the cirailar 
which has been sent us we learn that the Monument Committee 
consists of the principal officials of the city, civil, prof ssional, 
and f^mmereiub No doubt many English men of science might 
trish to cotxttibute to this monument ; contributions should lie 
' addressed to the Gauss Monument Fund, Brunswick Bank. 

can do no more this week than refer to the fact that the 
Oxford mi Cambridge Universities Bill passed the second read- 
bijg on Monday, as might have been expected, practically without 
opposition. The BiU does not differ essentially from those in- 
troduced last year in reference to the iw’o Universities. 

Tlf» fourth Congress of Russian Archmologisls will be opened 
on August I 9 r at Kassm. All communications should be 
addiuisflfd to Count Ouvarofi; at the Moscow Archeological 
Boulety. 

'Wg glad to hear that the founding of a Russian Anthro- 
^ Society at St. Petenbunt may be considered as finally 

Ceftahdy many Russfsn scientific bodies have now 
; apediat «mth*opologk4 settkms whithi U» for instance that of 
/‘^n^lJoseour Society of Friends of Katwnd Science, have done 
I JlfulH deal: ^ vulimble work, desirable that 

f Wfttts of Rustdan antlikofologists be more eo»t»* 

preient 


Tun Senattts Academicus of the Univendty ^f St Andrew^ 
have confieried thedegree of LL,D. upon Dr. B. W. Rk^wwdson, 
F.R,S., and Dn James Murie, F.L S. 

In a small recently published. Prof, RagOna, pf the 

Royal Observatory of Modena, advocates the formation Of an 
“ Italian Meteorological Society.** There are at present mor 
than 100 meteorological stations throughout the peniusula, at 
various heights from the sea-level to 2,550 metres. Most are 
occupied sdso with magnetic observations; some are devoted 
almost exclusively to seismometry. The Minister of Agriculture, 
Industry, and Commerce publishes an /faiian Maemfhpcal 
Bulletin^ and the Naval Minister sends out daily intimations ot 
the state of the atmosphere throughout Europe^ and of proba- 
bilities of weather. The proposed Society might hold an annual 
congiess now in one city, now in another, and mighf» Bke the 
Austrian, receive a grant from Government. 

Dr. Gabriel, of the University of Breslau, a weB-known 
morphological investigator, has been sent by the Berlin Academy 
of Sciences to Naples to carry on for four months an extended 
series of observations on microscopic marine organisms The 
necessary funds have been granted partly by the Academy and 
partly by the Prussian department of instruction. 

Tbr Great Northern Railway Company have a bill now before 
Parliament for the construction of a line of railway from Shep* 
reth to March, which will pass at ''a distance of not more tta 
1,700 feet from the Cambridge Observatory, From the expeti 
ence of other observatories, and from the evidence of private 
letters, which Prof, Adams ihas received from several eminem 
astronomers, the Syndicate have strong reason (to believe thol 
the passage of trains, so near the Observatory, would veri 
I seriously nifect the accuracy of the observations, or even cause 
I their entire loss. The vSyndicate therefore recommend, on good 
; grounds, that the t University should petition railiament against 
the passing of llie InH above referred to. 

Ritssta expended 345,00a/. upon her seven universities durit:^ 
the past year. 

Of the 13,356 new works issued in Germany during the past 
year, 848 were devoted to the natural sciences, 296 to geography 
and travel, and 190 to mathematics and astronomy. 

It is proposed to open before long a good aquarium at St# 
Petersburg. The institution is patronised by the Society of 
AccUinatisation, which will have, in connection with the 
aquarium, a garden for scientific experiments relative to the 
accrunatii»ation of plants. 

The immense number of wolves in Russia, to which reference 
was made some time ago, seems not to have been overrated. An 
official report of the Zenni^o of the Kerem^k district (Penza 
Government), just published, estimates the ravages of Wolves 
during the years 1874 ^u<l *^75 ut 270 horses, 200 cows, 822 
foals, 707 calves, 1,812 sheep, about x,oocf\)igs, 3,616 geeseaml 
ducks, and 253 dOgs. 

Wr recently announced the death ot the eminent American 
palseontologist, Mr. F. B. Meek. He died within the walls of 
the Smithsonian Institution, where he had been permitted to 
occupy rooms for about eighteen years. He hod been con- 
nected with the U.S. Geological and Geographical Survey 
of the Territories for tlm greater portion of the time since 
its first organisation in 1867. Mr. Meek was bom in the 
dtyof Madison, Ind,, December jo, 1817. From his earlleit 
reflection he was interested in the Silurian fossils so abundant 
in the rock* of thefneighbourhood of his home. He had then 
newer heurd of geology, but studied them with admiraflon u»d 
wonder aa to theif origin. Against his own wishes he 
Into but during Ikg financial crisis of 1847 hg MeAi 
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of J>r. 1 >, X>, Owoa ii& tbt V,S, Geological 
; Sorvcgr of Xowa, Wifcootn^sia, and Mittoeaota^ after vrhxch Ke 
; ir^urtittd tb 0^eiU|iso)to, In tSp beobecame die asaistaint 
of X*jsof» Ja*»«» MidJ, tl»o eminent pai««oiitologiat# of Albany, 
KY, He mmdned tbme until iSs8, with ihe exception of 
ttkme luta^eta, two of whibh he spent in the Missouri State 
Geological Sumy* In the summer of 1853 ^ was sent by Prof 
HaU wilh t>jr* Huydeh as his associate, to explore the Bad 
Ijands'^txf Dakota, and brought back irery valuable coHectiona 
This iw^i the commencement of that long series oi successful 
eKplomtions of all portions of the west which have continued up 
to present time^ While at Albany he was constantly engaged 
in the most impoilant palaeontological works, the results of 
Which were published in the proceedings of the American learned 
societies. In 1858 he went to Washington, where he resided 
until the time of his death, leaving the dty only for a few months 
at a time, while engaged as palaeontologist for the State of 
Illinois, Ohio, <W in held explorations in the far west in connect 
tionwith the Geological Survey under the direction of 
Prof. Ilaydem His publications, apart from *the State reports 
referred to, were very numerous, and boire the stamp of the most 
faithful and consdentbus research. They are regarded all over 
the world ait authority on the subjects of which they treat, and 
in very few cases have his conclusions ever been t^uestioned. 
They may be found in the Proceedings of /he Acade/uv of Naiuruf 
Seime^f Thih^phiet, Amerua» fouritai oj Saence, New Haven, 
AiAatny JfisfHtde, Stnith^ontun ConWibuthns^ and various and 
Impoitant repofrts in the publication of the U.S. Geological 
Survey for the Territories with -which he was so long connected. 
He was «o modest and retiring that he was scarcely known out- 
side of a very limited circle of friends. He was a member of the 
National Ac^emy of Sciences, and many other prominent scien- 
tific asaodations In America and in Kurope. Prof. J. I>. Dana, 
wrttittg the day after his death, says : ** Amencan palaeontology 
ha$ lost, as regards the Invertebrate Department, half Its working 
force at a blow. He has gone before his work was done. Bui 
what he had finished was enough for half-a-dozcn ordinary men ; 
a marvellous pile, if we view only the aggregate of volumes and 
memoirs, but far more marvellous when we look within at the 
amount of laboured descriptions and careful comparisons, and at 
the almost numberless illustrations, mostly from his own exact 
and beautiful drawings/^ 

Saturday, at the Society of Arts, Dr. Corfield, under 
. the auspices of the Trades Guild of Learning, gives the 
neat of the series of lectures on the l-aws of Health. These 
lectures have been well attended and appreciated from the first 


Tft« tilt oiaitirlbution of Ka^l von few* hen dayl 

before daatb, appears in the last mmbter olf*^ipho ArM ^ 
and discu&ses the subject of fihe source of Ikb 'tie 
tisedby the^aneients in their bromses. The fisdt {|ia^ the 
tions of rdne parts of copper to one df tin am mMmSM ^ 
almost all antique bronre articles, would teem an^lndieate ^ 
its use spiread fimm a single centre. Taking a bjlnt fimnn 
statemmit that tin was found among the Drangiana* H 
inqnixiesto beset on foot by Russian GoveimitMmt bffieihik la 
Khofissan, who reported that thme are extensive deposits of tic 
there, as w«dl as of other metab, which are mixed in a pitmitiv^ 
manner. These v. Baer regards as the sources of the numerOu! 
brosuM^s iound in the ruins of Babylon and Assytia, but did noi 
think it probable that they supplied the tin required by Scandl* 
navia and tlte countries surrounding the Mediterranean before 
the discovery of the Cornish mines. The latter was probably 
brought by Phoenicians from Banca, although no mention oi 
such journeys b extant. 

In the February session of the Berlin Anthropological Society 
Prof. Virchow gave the results of a number of craniological 
measurements undertaken in Bulgaria. The general type U 
evidently not Slavonic but Finnish, and would seem to point tc 
a distant emigration from among the Turco-finnbh tribes of tin 
Ural, to the region of the Danube. Two distinct aubordinab 
types were noticed, one brachycephalic- pure Finnish ; and th< 
other macrocepbalic, with retreating forehead, strikingly simila] 
to that of the Australian negro. The Bulgarians gradnall] 
adopted the Slavonic languoge, and no trace of their otigina 
language, not even a manuscript, remains. Dr. FHedel exhi 
bited at the same Session a large collection of stone haidlieti 
lately fiouud xmar K<ipeiiick, in company with some peculiarly 
fashioned stone instruments, evidently used to prepare tin 
hatchets, and possessing the same hardness Us ordinary grind 
stones. 

A TiTLEGRAM from Algiers announces that on the 16th Inst 
Lieut. Say and others left Ouarghe with twenty-ftmr men am 
fifty cameb, intending to explore the Sahara, and establbl 
commercial connections with Algerian producers. 

M. Kkanj/^, the Director-general of the Universal Exhibitini 
of 1S7S proposes to hold an international pbctcultural exhibi 
lion. All who desire to exhibit must intimate their intention fi 
the Secretary before May i, 1877. The administration does xm 
undertake to procure sea water. 

M. QVATRfirAaEs has ju^t published, through BaiUtiste* \ 
work on anthropology. He attacks the evolution theory. 


Prof. Huxley was chairman on the first occasion, Dean Stanley 
On the second, and at the lecture on February 10 Cardinal 
Manning presided. The Cardinal, after the lecture, heartily 
endorsed the statements of the lecturer; the lecture, he said, 
ihnwed that IhehighfSbt science came into the closest application 
in daily hfe. There are eight other Icctarea of the course. 

Th£ educational and sdenilfic institutions inaugurated by the 
Khedive of Egypt ih his schemes of reform are among the first 
Id feel the effects of the present chaotic condition of Egyptian 
long since the free public sdhools of Cairo were 
nil oloi^, and now the vice-regal Geographical Society is upon 
tb# point of dissolution. Tim Khedive had gathered together 
mtn of tident and experience to form this Society, with 
the of instituting an active and energetic sdteme of 

Afiica. Their names and the bulletins 
wl^hhave nppeaved, gave every promise of early mid -valuaMe 
Additions Muf xhn^ to the cause of African research. The 
l<n^-ecnito w^aiilhK oi finatxclal euppcn; hns^ however, so 
eniMy mipiM that the l^cfety has % 10^0 


Mub. Fsiances UtizAUEfH UotsGAN, M.D. of IjCutich, wh) 
has been for several years in practice In London, hqs just passei 
a successful examination in Dublin, and has received the Licence 
in Medicine and Midwifery of the King s and Queen^s CoUe^< 
of Physicians in Ireland, which of course secure for her officiu 
recognition m the United Kingdom. A paper Doclou 
George and Mrs. Hoggan was recently read nt the Royal Bedlety 
on Lymphatics of Muscles.’’ 

M« WadpINOTon intends to propose to titoEr4^dhpl4ialn^ 
the establishmeni: in four large provincial towns ^ nnMrsftie 
according to the English system. Thy fatoltitts ajt present h 
existenc# in n number of towns will not ho oppressed* toH 4^ 
wtil be nto«ssartiy to some extent cast into the .lhade« A 
discussion is anticipated in Parliatneu4 mmf totuftMi 
petingforsetectiimas theseatsofthetofi#^ t 


Tsin third snnuid tneetlng of the 8itientifie Chtb ^ks^Mi 
ton Cl^ JBCsnse, Sav|le Row, on 

toaidiito inbitonoktlar 18764 


^ 36$ 


fey ttte dttwiim; Hie yeiwr, iWM» ^uaetHmo^Ufly adopted. 
Wiiwber of mernlwj^ wJdA |« to limited 

for tlie ftmnt to aiiditors for 1877 

were efooledy and odidW voter of foeidce to Hte Cbairmao^ 
<3oi»mittee« Attdifow^ imd Secretaryt^ooncladed ilie mcetiog. 

At tiie atmeei ineelfoC' of Hie shaveholderr of the Brighton 
Ac|ttiafiem>4le. that if arrange- 

wdee tea^ eo l(hat a naturalist couM go to Brighton and have 
room iHith the moBtnecemry apparatus andche- 
ndealiKfoehie etndyi animals kept Hvieg, and fresh ones brought 
him a$m<|iHred ^ sailors under the instruction of the scientific 

amK; there are many who would gladly avail themselves of the 
opp^tmity- The diSKculties of anatu'^alist at present who may 
go dowh to the sea^side for a short time to undertake elaborate 
^physiological studies are very great, and he thinks that many^ 
Including sdenoe students from the universltiefo, would be willing 
to pay the advantages which might thus be afforded. Mr. 
Fxamdii Francis, who has just been appointed naturalist director^ 
said that it was intended to do this ; and even to hear of the 
intention will be a source of satisfaction to those who desire the 
prment aquaria to be made more useful. We hope that if the 
durectots have any suitable place they will not delay to utilise if, 
and that it may turn out to be a source of permanent advantage, 
for scientific research will continue when rlnking and other such 
amusements have been replaced by more novel attractions. 

The most important paper In the February number of Peter- 
mannas Mvike^tungm is a detailed discus&ion of the projects for 
a railway lo Central Africa from the Mediterranean Coast, by 
Pn O* Rohlfs, Dr. Rohlfs discusses the various schemes wluch 
have been proposed, speaks very unfavourably of that which 
would carry a line from Algeria soulhwatds, and advocates 
strongly a line from the coast of Tripoli, especially from Bmiga 
at the head of the Gulf of Stdra, to Lake Chad. He analyses 
all the dilfosuUies and advantages of this route, and thus intio- 
dutes much information on the region between these two points, 
as wed as on the whole Saharan region. He proposes as the 
only feasible plan, that the undertaking should be an inter* 
national one* 

In the same number Dr. Behm continues his monthly 
summary of geographical news. He refers to a work by A. 
Kirchenbauer, ** Die Irrfahrt des Odysseus als eine Umsefaiffung 
Afvika's erklhrt ” (Berlin, Calvary), in which the author, by the 
application of asti^onomy and matbemaiical geography, endta- 
vours to show that the Kernel of the Odyssey is a tradition be- 
longing to the dfieentli century b.c., of a circumnavigation of 
Africa from the Eed Sea lo the Medileiranean, The Ijotopliagi 
were South Arabians, Polyphemus was a Galla, whose cave was 
at Cape Guardafoi, Circe ruled in Rodriguez, the Cimmerians 
dwelt in some South Polar land, and the Straits of Gibraltar 
wereScylJa and Charybdia. Tuns Ulysses was both tJie first 
AlVn^nn and hait polar explorer of whom we have any record. 
jDr. Behm litates that the author discusses the subject with the 
^greatest seriousness ahd acuteness. 

THIt December of the Ftendh Geographical Society 

coMsiw popftB by Mf. J. a Paqater. “On Kwi^ and Eng- 
M Sb^orttioM in Ctotwl Aatfn by M. A. V. Pariiot, “On 
between Oateigtt and El GnW» ; ” by Abbf Durand 
•*m ladla Wd by Abbd Dt^odina, “ On the 

of Bafang.* A biter firott Pr. Emil Besiels, of ibe 
toi^iMiiion, aeeoiRiwaiet a exWbiiing approximately 
W'lteM of *<{1161 ad« In thn Uewth, AtJantio^ North Pacific, and 
Ootwn^ ftr the porpote erf <Aio»iog firtm what direction 
6tiia mn i* pwpagrted townrtjb I>iidKi> Bay. 

r‘j9BitWinc cn rnteretUng paper 

tit* CiiMM 

^ < / m. . ^ 


CiUPt* iFloWciAta’s scheme of Polar explntatlon by meaus of 
a cdony plated at DiflfcOvery Bsy, to which we nrfhrred in a 
recent number, has been referred by the United Sthtes Con- 
gress to the Comtnittee on Naval Affairs* It has neeelvod the 
Support of the prinapal United States scientific sodefctes, Ml 
already there hrlve boon many suitable volunteers. Vft ^oidd 
not be surprised, therefore, to hear ^at the gr.T.nt has b^n lUUde, 
and if men can be found suitablelmd willing lo form audh a 
colony, the experiment deems worth trying. 

A SENSATION lias been created in the geographical circles of 
Paris by the opinion expressed by Dr. Pogge at the Geographical 
Society of Bertin, that the Lualaba was fJowiwg in the Ogovai. 
The Ogovai delta is part of the French Gaboon settlement 
MM. Brfizza, Marche, and others are engaged in exploring the 
river, which they have Imard fiom natives flo^vs Out of a large 
lacustrine basin. It Js feared the explorers cannot reach 
end of iheir journey without receiving fresh reinforoemin^ts 
from home. 

The Geographical Society of Geneva voted at its last 
its adhesion to the resolutions of the confeience, for the ^Xplom- 
tiott of Central Africa. A special Swiss committee, to form patt 
of the Association, is to be app^unted before long at GeneVa. 

M. Bonn AT, the French African explorer, who has been up 
the Volta (Ashanti) as for as Salaga, states that from that piace 
much-frequented routes stnke off to Timbucloo m the we t, and 
Lake TcJiad in the east, and that from these places trade cara- 
vans are coastantly passing to and from Mexico and Tripoli. 
He bought European goods at SaJaga, which entered Africa by 
the Mcdilerranean. M. Bonnat is organising a large expedition 
for the thorough exploration of tlie region from which he has 
just returned* 

We are glad to notice that science was well represented at the 
preliminary meeting last Saturday to irnke arrangements for the 
celcbiatiun of the 400th anniversary of the introduction of printing 
into England by Caxton. Science owes much to this art, and In 
recent years has to some extent repaid her debt by the vad im- 
provements which have been introduced, based on the principlep 
she has di'- covered. 

Fax HER Secchi has compiled a very useful list of 444. 
coloured stars, which is published in the Memorit 4 %IU .Sbrif/d 
degh SpcHroscopisti TinJiant. Many of them appear to be taken 
from Schiellerup’s catalogues, from Lalandc and Sir J, Herschel ; 
to these have been added Mr. Birmingham’s newly-discovered 
Coloured stars. A note is ad<led to each star, showing the 
colour and type of spectrum. The number of the star in Cham- 
bers’s catalogue b given, when mentioned there, and the R.A 
and Decimation is given for the year 1870, We note that by 
far the greater number of stars are red, and the spectra of the 
third and fourth types prevail. This catalogue will prove use- 
ful, fiiftt, in detecting the variability of the stars, and secondly^ 
the change of spectrum when variable? The following nxt 
representative stars of the types to which they belong :--i. 
Sirius, <» Lyra, while stars ; 2. Capel’a, Pollux, yelfow stars j 
3. a Orionis, $ Pegasi, a Ilerculis, red- yellow stars j 4. Small 
blpod-rtd stars. 

We notice in the fifieenth volume of the publbhed by 
the Geographical Society of Geneva, a very interesting repoH by 
M, H. D. Saussure on the present state of caitography in 
Swit.«erlaijd. The author not only gives a detailed report on 
the numerous Swiss cartographical works which were $0 much 
praised at the Paris Geographicid Exhibition, but also sketches 
the history of cartography In Ms country, and skilfully discuases 
the relative vaJuesi of different modes of representing on a foap 
vasrioitt eHatethrs of tod, and of dressing maps for vimfoos 
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11% yem ftgo hi$ betittf ijD* fiKistence 

^lectrie ommti Howiiii: in bodies, 

end be applied this hj^Jfpthesis to the esplsiietioii of the red^* 
propel ftetton hetweee looivaUe eoodttctors throogh which gel^ 
vimic ctmente eee peirdpg and perin«ment%i^ Accordiitg 
to Attip^ a peemdteikt ia«geet cootems^ m proportion (o its 
trineogth, e hma^ or meHer tvtimber of mhlecoler otmrents of the 
Mine dhtodiott, each of which behaves like a smell molecular 
dagnei In porvimoce of this theory, Herr Zoellner has lately 
ina^ a atriea of investigations and has recorded the results of 
hb dtpcrJments In a paper read before the Hoyal Saxon Society 
of t^ctecea at Leipzig during the past year. With regard to the 
coitstttattoii of material molecules Herr Zoellner expresses bis 
opinion ** that each material molecule of a body consists of a 
conglomeration of (Ampere's) molecular currents of any direction, 
wUh a certain quantity of freely movable electric particles, which| 
under the inditenoe of electrostatic or clectrodynamic induction 
Ibrces, execute such motions or groupings as are determined by 
ii^cbei's law of electric reciprocal action/* It is but fair to state 
hat Weber*s views on this subject wcie identical, and he stated 
hem as early as in 1^51 in his explanation of diamagnetism. 
^^Ofdlner makes a whole series of deductions from this theory, all 
»f which agree with observed phenomena and laws found in 
various domains of ph5rsical science. 

Tatg Rev* T* R, R» Stebhing sends us an interesting letter on 
the bnte origin and correct pronunciation of the name Aftfedm^ 
Whidi we regret we have not space to print in full. As the result 
of catcfal inquiry, Mr. Stebblng concludes that the name is un- 
doubtedly feminine, that the middle syllable should be pro- 
nounced long, and that the aspirate which de Frcminville 
dropped ought to be restored to the spelling. “If, then, we were 
to adopt the compromise suggested in Mr. Herbert Caipeuter*s 
important letter (vol av* p. 197), we should have to write, instead 
of either r^mcea or Antedon rmneem^ the trinomial, 

Ci^fHaitda rcfwatt. To sanction such an innovation as 

Vfr. Carpenter proposes, nodonbt some general agreement would 
>e required, and the same general agreement might lie usefuHy 
employed in sanctioning a statute of hmitations against the 
fevimi of obsolete names, and to insure the publication of new 
(Clentibc names in one or other of a very limited number of 
cSwonicles. Some intemalional science congress of the future 
may perhaps achieve the requisite legislation/* 

T»e yourmU of the Society of Arts for February 16 contains 
sutaefal paper by Dr. R. J, Mann, on “Recent Explorations of 
the Lake Systems of Central Afnca.^* 

Wft notice an important German work, by the Bernese Pro- 
fetsori Pr* Emmert, on the diseases of the eye, occasioned by 
various professions, and especially by the vicious arrangements 
(nsdiools* AU inquiry made by the learned Professor in the 
cantont of Beme, Solothurn, and Neuchdtel proves that an in- 
sseasliig myopy is the fate of all scholars, and that at the age of 
twenty years there anfVery few of them who are not afflicted with 
this disease^ Various hints by the author as to improved 
avtangements to be adopted in schools deserve the attention of 
ffCftOoI boarda 

A UBCENT subscriber will And an account of Siemens* Batho* 
meter in Nature, March 30, 1S76 (vol. xiil p. 43*)* 

Tutfi additkms to the Zoological Society’s Gardens during the 
pant wmtk include two Pennant’s Parrakeets (/Vni^mwr /m- 
New South Wales, presented by Mr. E. Sargent j 
an AnimMida iSimrigy a Crested Curaisow (Cre^r 

fl/w/er), md two GfUen-billed Curassows (C. from 

South Anvetka ; two Pelbto Bouvocoulis {NycHpit^rnfAmui^) 
from South Bra4I} tWo Cariamis (Ce^ee*emi4^e),fiom South 
Amerieui {untohseed* 


SOCIETIES Am ACAOEMMS 


IX>NjfX>W 

Roynl Aatrotiomical Society, Fe1 

W ilUam Huggins, ^fnvam 

ir. The following gentlemen-^A. Mason W^whuMon, B. 

While, and George Francis Ihsr%, wwd dlectod 


pilaws of the Society. The annual report of the’ soejiety idkbwed 
that the number of Fellows had been increased duriitg the past 
year, and that the society’s library had been enriched % tovCrid 
important presents of books and manuscripis. Ten minor 

S lauets have been discovered in the course of last year, six of 
lem ^ America, and four in France. In solar phvsies Pierfi 
Tacchini has made an interesting investigation as to the relative 
height of solar prominences at different times, Of the sun-spot 
pened. Prof. Young has determined the rale of tile smat 
rotation by means of the displacement of the dark lines In the 
spectrum of the sun’s lunb. He has also proved that the 1474 
Ime is double, and that the two components are of unequal 
strength ; the coronal line corre^^ponds to the stronger of the 
two, ivbUst the other Is one of the faint lines in the spectrum of 
iron. Mr. Huggins* photographs of the spectra of stars were 
also referred to, and a short account was given of the observa^ 
tions of the new star in Cygnu'?, which was discovered by l>r* 
Schmidt, at Athens, on November 24, 1876. Its spectrum gtveg 
several prigbl lines, amongst which aie three of the hydrogen 
lines, C hemg the brightest of all, the sodum line t), or the 
chromosphere line near 1), the magnesium line^ ^ and the 
coronal line 1474. 'l"he reduction uf the observations of the 
transit of Venus has lieen proceeding Contmtiously at the Green- 
wich Obseivatory, under the direction of Capt, Tupman. All the 
observations with transit instuiments at the various stations for 


local time and longitudes of Honolulu and Rodriguez by the 
observations of the moon m zenith distance have been coxa* 
pletely reduced. An idea of the magnitude of the undertaking 
may be formed when it is staled that these two last Calculations 
required the use of three millions of figures. The Report having 
been adopted, the Socu*ty proceeded to the tslection of Offleers 
for the en'^umg year, and the following gentlemen were elected t 
As rroMdent, WiUum Huggins, jMi.S. Aft Vice-»Frew* 
dents: J. C, Adams, F R.S,, Lowudcfln Professor of As- 
tronomy, Cambridge; Sir G. B. Airy, F.R*.S,, Astro* 

nomer Royal; Arthur Cayley, F.R.S., Sadlerian IWessor of 
Geometry, Cambridge; Kdwm Dunkin, F,R.S. As Trea- 
surer, Samuel Charles Whitbread, F.R,S, As Seaetariee: J. 
W, I^e Glaisher, J''.R.S. ; A. Cowper Ranyfwd, M.A* As 
Fotcign Secretary, Lord Lindsay, M.T. As Council: Tobn 
Hrctt, E<tq. ; W H. M. Chmtie, M.A. Warren De La Rue, 
F.R.S. ; J. R. Hind, F.R S., Supetintendent of the 
Ahnanac ; K R. Kiiobel ; George Knott; William Ijisselk 
K.R.S. ; K. Ncx^ion ; Cant. Win. Noble; Rev. S. J. Peiry, 
F.K.S. ; Earl oFRoise, b.R S. ; Capt. G. L. Tttpmaii, R.M.A, 


Geological Society, January 24 —Prof. P. Martin BuuOaili 
M.B, b.K.S., prisidem, in the chair.— George BamoW, 
William lleerlem lindley, and Joseph Samud |iiajrtm« were 
elected Fellows of the Society. — The foBowtng communb 
cations weie read:-* -Note on the question of the glacial 
or volcanic origin of the Takhir boulder-bed of India and 
the Karoo boulder-l>ed of South Ahica, by H. F. Blanford» 
F.G.S- The author, referring to a doubt exprensed by the 
IVesident in a paper on Australiin tertiary c<«als as to tho 
glacial origin of the Talcbir boulder-bed, indicated that 
hypothesis of its formation by the action of local glaoietV under 
present climatal conditions would require the elevation of ^ 
whole region to the extent of i<|,ooo or 15,000 fleet, aud 
assumption that the denudation of this great mattniain mm wok 
so moderate that large tracts of tlie ancient surfaoa m 
served at levels now only a few hundred feet aboito tkh m* Thl* 
the author regarded as very improbable. He amumed that tkd 
President, rqiectiog the evidence adduced by varioua voters la 
favour of the glacial or4>m of the Takhir omL KarOp bjCaiAdtto' 
be<b, was inclined to fall back upon the uotbn of thdk ttomg Of 
volcanic origin^ and quoted a letter from Mr^ King, whp JM 
ho T*lchlr rucks of Komdtam to tmppeaiL in 
lat geailemon stated that the rocks so iis^Orpre^ by hfra Wova 
.J be aaik green and browMsh mudstone^ He ci^ed 
evidohce of hke nature, and concluded that ip oaoM^ of a 
voicauto toWn to these fu tot totoJ 

due to etoSSr itoskuerpretotioiia-^^ 

ihW fluctoinjpoot^ StoWp 


NATUMM 


oAtriw Hit ta&ai ewmauaiced by » S**?”‘*,***^?“f®J m to tl« 
SSfieatkH) of the ^9 to be d«ci»)«a he refcwed 

to the fcmilte* JbtelHd*^ f isaiwtWj^ ‘^P"' 

lidte; He wtieed thS*^ ««*««, *«Hfih «*.mMily of rare oww- 
»t»ce, pA irtneteen of &«* wwe deembed «s new. Four 
eeneM *eie tedieeted m tiew to (be CWUgeoue eenes, and one 
M eowto the Creteceon* in “«* '»«« 

Jc^Mla^ifkm sod /•*»«"• Mnen, Amsamjnu vtfu, 

nnd iifniHt, Mman^nula punctur,Utt. 

M^yrri* unkost^a, PHnctunlla 
cpntmtrk^p Crepidula chumatJorttUs, Ouabvium 
gm^kn*^ m^omknsk, dnbim and Sedeyi^ and IJip^ 

Mfiyk Jplfmni* Most of the Patetlidsie were from the Neoco< 
lid the majority of the Fissurellidee from the Upper 
qs^humd ; the apecies of Uie other two families were scattered 
iho series* The author reftirred to the indications of 
^eplh o( deposit and other conditions furnished by these Mol- 
lUsCU» and suso to the resemblance presented bv many of them 
toitertain bivalves common in the same rocks, which he regarded 
as a sort of mlmiory^^Observations on remains of the mammoth 
and other mammals from Nonheru Spain, by A* Leith Adams, 
KK.S.-^l’he remains noticed m this paper were obtained l>y 
MM, Q’K^ly and Sullivan In a cavern discovered at about 
twelve metres from the surface, in the valley of Udias, near 
$antander, by a boring made through limestone in search of 
t^amine* They were found clo'u: to a mound of soil which had 
ih^en down a funnel at one end of Uie cavity, and more or 
jess buried in a bed of calamine which covered the floor. The 
cavern wa<i evidemly an enlarge^! joint or rock-fissure, into which 
die entire carcases, or else the living nninmls, had been precipb 
tated from time to time The authoi* had identified among these 
remains numerous portions, including teeth of Ekphus primi- 
which is important as furnishing the first instance of the 
occurrence of that animal in Spain. He also lecorded Bos pn^ 
mi^entm and Cert>u\ daphm (.^), and stated that MM# O’Reilly 
ai^ Sullivan mention a long curved tooth which he thought 
might be a canine of Hippopotamus. 

Cbewcal Society, February 15 —Dr. Oilberl, F.R.S., vice- 
president, in the chair# — Dr. Dupie, F.KS., read a paper on 
the estimation of urea by means of hypobromile, in which he 
iiesi^ibed »> new form of apparatus and certain modifications in 
details t<^ facilitate the working of Russell and West’s ptoccis. 
The other communications were on a new carbometer for the 
estimaiion of carbonic anhydride^ by Mr. S. T. Pruenand Dr, 
G. Jones, being a modification of Scheibler’s ** cjlcimetcr. " — On 
the influence exerted by ammanium sulphide in preventing the 
action of various solutions on copper, by Mi. F, W. Shaw and 
t)(* F# Carnelly.-— ‘An experimental inquiry as to the changes 
wMcH occur in the composition of waters from wells near the 
$e% ^ Mr, W, H. Watson. — On the solvent action of various 
saline solutions upon lead, by Mr, M. M, F. Muir* — Derivatives 
of Dl'Sobulyl, by Mr. W. Carleton** Williams, and notes on 
madder-colouring nutters, by Dr. E. Sclumck and Dr, H* 
Koemer# 

SToCkJlOLM 

Academy of Sciences, October ii, i^y 6 , — Baron Fock 
gave an account of a report by O# Ky lander, assistant at the 
Academy of Agriculture, of a jouruey he had undertaken with 
the X^tterstedt grant for the purpose of studying the industries 
asaoi^a^ed with agriculture.— rrof. Toreli also gave an account 
df ^ repbil toy Edward Erdman^ tlie geologist, of a tour he had 
with Oovertmient assistance, in Central Europe in 1875, 
«^rr6n ©mith gave a short account of the expedition to North- 
wlo^rn and the rcf^lon round the White Sea, undertaken 

ia«t summer,— -Prof. StH stated that the 
VyWer oollwrtwas M Seen bouRhl for the MMuial hiatory dei»rt. 
Il^of the Riks Mu«;u, through the Uberul contributions of 
private pewons, and gave a short account of tlieir contents.- I 
Bertott commu^ the result of the latest 

ittterwttmg narrative of his last 
ftomTrii^sb to Jeniss^— t1^ following communi- 
'wew received i-On the Mxm of tim tOteraSon which a 
undergo whm it is be»t^ by frof. Daug.-*On com- 
CTe. mercury with chlorides of the earthy metals, 

A !l^ 7 ^-^Herr Ed]Ui 4 the remits of 

c«hiit« ^bidh are caused by the 
bto^-Ftof. NtjMAeiiAjmeahibited pieces of a 
^mA iast summer neat* the 
^ the JeMmel* and several meteor^ 


which at StkUdalen, in Westmanknd, ea ^ aSth of last 
JtxtM^ and gave an acoouni of the natuW ot the mi^itas 1^ 
quesrioa^^r Cyld^hr exhibited a calcnkting mifmlae con^ 
structed by Engineer Fetterbson for the purj>ose of addinib shb- 
trahUng, multiplying^ and dividing, and gave ap acooUHt ti a 
comiimiiicadon toy Fim# T. H. Thiete, of Uopenhagea, eatli^ML 
**Some geometrical propositions concerning a proUem In theo^s 
retical ostrmioiny.**— The following papers were communicated * 
A new species of the latidly Forlunid^e from the Scandinaviaa 
coast, by Docent Carl BovaUius ; Communication from Upwda 
Chemical t#aboratory, aO^ on ^ (gamma) dichloronaphthalineahd 
bromo-chloronaphthaline, by Fcof. F# T, Cleve 5 Remarks oh 
Dr, Bioren de Haans Tables d’intdgrales ddflmes (Amsterdam, 
18581, by Lektor Lindman, member of the Academy j and Rsh 
searches on the cooling of bodies, by Frof, 0 . R. DaWander. 

BeeuR 

German Chemical Society* January 29.— A, W, Hofmamt, 
vice-president, in the chair. — ^W. Beetz claims priority for obher* 
vlng the disengagement of hydrogen at both polm of a battery (as 
lately described by Elsasserk — ^W. Bornemann published obser- 
vations on the solubility of chloiide of iodine, and K. Ultorichl 
some on the determination of water and of sugar in wine* The 
latter diemist gives warning of a fraud by which glass weights 
are sold instead of ones made from rock crystal.— K. Dycke^lf 
has transformed monochloro-acetophenone, — CO — CHgO, 

by the action of FCI5 into two chlorides : 

QjHfl . CClg . CllCi and CeH^ . CCl . CHCl ; 

V, Meyer, T. Barbieri, and F. Forster by joint and eUboraie 
researches refme the pretended observation of Lmnemann and 
Zotta that normal butyUsmine and nitrons acid yield isdmtylic 
alcohol. The reaction only yields normal primary butylic alcohol, 
normal butylene, and normal secondary butylic alcohol, tout no 
isobutylic alcohoL — H. Wald has transformed paradinitrodi- 
phen>l toy the action of sodium -amalgam into paradinitro-asoxy* 
diphenyl, a crystalline powder melting at 255^, and soluble 

C«H4-NOa 

o 

in aniline, but not in alcohol, ether, or chloroform, and yielding 
benzidine by further reduction with tin and hydrochloric acidi 
Isodinitrodiphenyl and sodium amalgam yield dinitxo-azodiphenyl^ 
(C^jfl^NOj, — C8H4N)2, a yellow powder melting at 
Kimich published researches on methazonic acid, the sodium- 
salt of which is engendered by the action of heat on nitsih 
methan-sodium : — 

2Cn2NaN02 NaOII + CallsNaNp,, 

This salt with nitrate of dia/obenzol, yields red crystals of a 
mixed azo-compound, Cgll^Na . C4H3N5O3 (asonitronieriial- 
phcnyl), in which two atoms of hydrogen can he replaced toy 
metals. Nitrate of diazoloiool gives a corresponding compound* 
— G. Burkhardt ha<i tiansformed amidotcreimtltaUc into oxyte* 
rephthalic acid (with nitrous acid), a powder giving a crystalused 
barium salt and methylic ether. Hydrochlorm acid transforms it 
into oxybenzoic (not salicylic) acid.— A# Baeyer has studied 
amidophthalic acid and its well-crystallised ethylic ether, which, 
with nitrous acid, yields an ilJ-deflned oily oxyphthalic acid* 
The stme chemist has transformed chloride of phthalyl into 
phthalic aldehyde by treating it with hydriodic acid and phosphoi^ 
rus, With |>otash it yields a new acid not investigated. The 
same chemtsL 1ia$ transformed phenanthrenechinone, 
by boiling it with soda into diphenylenglycolic acid, C14H3L0O3 
C»H4-C0 C^H^-COH C3H4\ /COijH 

I J 1 or I C 

CoTr,-.CO^ CVI4-COOH CMi/ \ 0 H 

Fbenanthrenechmon, Dipheayien^glycoiiic acut. 

He rejects the former formula of the latter body, because it does 
nol yield toy oxidation diptoenic acid.— G, Schultz, by passing oil 
of turpentine through red-hot tubes, has obtained benzol, tohiolt 
xylol, n^htalene, phenanthrene, anthracene, and methylantlM* 
oene.--<‘*F, Hermann has studied the action of sodium on succinic 
ether* The product (probably imprtre succmo-soccinic <^er) 
yields, treated with potash aud with acetic acid, an acid m the 
composition 

CH 4 r-CO--CH--COOQH 4 
EmyliMicriayl‘ 4 ttC 6 iak; arid, 
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tilMe with ncs^ it tqm» ft blftck ftmoiphotw nmiSi 

iiH^tieh by yi^Ms hj^^pchbidita The pvodact of 

with bmmine giM Woi|iaftt4e Air ftticl potfti^h 

trftftslom the ether into <!j0l{4Oa(CO9fl)j| chiocm dicarbonic 
liei4 3rftUowhftir4!h?eoi^(lt«^ Schunck and Ti Roemer, io 
order to discover tiftoef m ftliKadae k f orpuriae, expose the 
ftoltttiOQ to the ftir die latter h oxidised, when ftlirarine, re* 
hekipd imalteted, can he r^eogmscd by its absorption- 
bands in the fpeotr^Qpe. The same chemists have found that 
eertkte itv^pnTe purpiumes yield apncipttatewith alum, which b 
decomposed by hydrochloric acia with greater difhcuUy than 
thn inUpmfine compound . The compound thus obtained 
farms goW* brown needles fusing at 231® decomposed by 
heal in^ carbonm anhydride and purpuroxanthin, and cor- 
ri^sponding to the formula of purpuroxanthincatbrmk acid 
CitWuO4CO0ff.— A. Kerti published re^eatchc<* on the action 
<m iodide of methylo on aniline, fi om which he concludes that 
only dimethybamline and no mon*^methy} aniline is formed in 
this reaction — R. M<’YeT has tried in vain to convert cuminol 
into cymol ; and thinks that former assertions to the contrary 
depend upon the presence of preformed cymol in cuminol — 
M* Mu*ncke(of the firm of W \irmbrunn and Quiiitr, in Betlm) 
showed a model of a doulde aspirator, ajso a Bunsen burner I 
Wi»h a tube to prolonjt ib and a modification of Fletcher's ! 
hot ftb* blast, — Gabriel de^Jubed phenylic and clh)'hc ethers 
of tribftslc thloformic acid, CHlSRjg, obtained by the action of 
chloroform on the sodium compounds of the corrc'ipondmg 
inercftptans, — A, Klobukotvsky snowed a tube filled with oxide 
of iron for E# Kopp’s mcthotl of determining chlorine, bromine, 
and iodine in or^nic compounds, and praised the simplicity of 
this method, A, Csechand IT- Schwebcl have fouad that ho- 
cyanide of phenyl and formic acid are formed by the action of 
diohloracetic aad on aniline —A* W. Hofmann showed a new 
yellowish-red C'^louring substance calltfd chrysoidiue, an I estab- 
mhed the following remarkable analogies j— 

CjjTTpK^ Mat yellow = Amidoa/ohtnrnl, 

C^jTT jjjN* Chiyroidine = Diamidoazobenzol, 
CjjlljsNj Phenylene brown -s* Triamidoazobenzul. 

The first Ixidy Is obtained by the action of nitrous aci \ on amlme ,» 
the third by the acthm of nitrous amd on phenylene diamine ; the 
new colour (chry«ouhne) by the action of phenylen diamine on 
newly-prepared diazobenzolc hi alcoholic solution, 

VfEN’NA 

Imperial Academy of Sciences, N<ivember 9, iS;6.— On 
parthenogenesii oi angios^^ermoiuj plants, by M, Kemer.--On ^ 
the shell^glands of Ci>pepoda, by M. Claus- — On a modification j 
of Bum 1? meth >d of determination of vapour densities, by M. 
HabCrmann — Researches on the origin of the lowest organism^, I 
i>y M. Krasan.— On the action of secondary electric currents on 
nerves, by M. Helschl, , 

Pas IS 1 

Academy of Sciences, Februaiy ja — M. Peligot in the 
chair, •--‘The follaurog papers were read :--l)iscoveiy of three 
small planets, 170, t^U fti d 172, and of a comet, at Toulouse and ; 
iWarsellles, by MM, Tisscrand and Sicplian, communicated by 
Levemen— Researches on calorific spectra (cemtinued), by 
M. Bosalns, Wnh refraclmg apparatus of rock salt, the heat 
accompanying the lambous rays m the solar spectrum is about a 
third of lie totad heftt ; in the spectrum of incan lescent platinum 
it Is only a small fraction- Similar results are htd with fliut 
apparatus, and M, Drifts was unable to make the difierence 
disappear by senditig the rays from the metal through layers of 
water, though this shortened the dark spectrum. But spectra 
f om the electric lamp may be rendered much more Hke those 
obUdned from the sun's rays The heat in their luminous part 
to be about one, sixth of the total heat, and it the rayv be 
sent fhrcmgh a layer of water of 3 to 4 cm,, the calorific intensity 
of the dmk part k considerably reduced, while the luminoua heat 
is jhkfdly afiTected ; this latter being then about a thud of the 
, t^oM heat aui in the soHr spectrum# -^-Freliinlnaries Of a alody 
living nod fo$aii European oaks, coniparcd together, by hf- 
jbe SiSpi^a* The raee^ moat latgelv distributed In Bu^'ope, 
xamailiM and are 

. rftcottt, though Iheir type is m» In the Vouth of 

FianoO, a|k#*>ihei^have been preceded W other oakft, that 
' him mm AlmtftA partly confiiied further southwards# 

on th^i|^uniof 

Schmidf'ft star, bylF. This work m based m 


i*a catalogue, published tta on ttb 


mformanoii given by MM. ’Wuita, l^tsleury and Boussliigatds oc 
oertftin IkUmieaHons of alimenta^ sftbstaneei, uud urged tht 
Importance of the subject, and of chemistry detec^tkg ftueh trauda 
M, Pasteur stated that of fourteen cases of iMmseryed poiy 
bought at rapWom in some of the prkeipal quarters wf iPfttjts, 
ten contained copper, sometimes even about Of 

total we^ht of the preserves excluding the uqumji wWul! 
always conUins some copper when the peas contain H, bu) 
Iesrs,--M. tory wai elected correspondeut lor the section 0 
mineralogy, in place of the late M, NattmaUtt,*f-*On the appHoft' 
tion of photography to observation of the transit of VenUa, I93 
M, Angot, This relates to determination of the instant Of ftoh' 
tacte.-— Practical formalm of velocities and pressures in attoi 
by M. 3arrftm--^On a class of orthogonal systWns, 
isothermal systems as a particular case, by M, Barboux.— **01 
nitrification by organised ferments, by MM. Sdbke$iag an^ 
M lints. He obtained nitrification by passing arnkbulaca 

waters thtx>ugh a porous substance charged with or,pmic matters, 
but there was no trace of nitrate from a filler made of pure sftud 
The active matter, s^f^er being subjected to action of chiorofewm, 
lost Us nitrifying pr.aperlies exactly a^ if these special fermenti 
had been killed, — Note on certain alterations of glasi!, by M. d( 
Luynes. Often, in moist air, fine parallel strSm form on the 
surface, and scales come off, which ate found to be of dlfiTerenj 
composition from the gla s Alkalies are almost wholly absen: 
in them, and they consiu chiefly of earthy silicate; the piojpor 
tiou of silica rising to 78 per cent., while in normal glass it ii 
only 6S* 'Hie glass retains its tiansparence,— On phosphomseftui 
organic bodies, by M. Rid/issewsU. Hydrobenstmide, amarine, 
lophme, and the law product of the action of alcoholic ammonis 
on bcuzile show phosnhurescence in the dark when brought lnt< 
coiiUct with an alcoholic solution of caustic potash.-«-On th< 
fir neii*ation of unne j reply to M, Pasteur, by Piof- Bastiam 
•—On the toxicsl properties of salts of copper, by M. 
Bergeron.— Method for recognising iodine in coi*^Hvef oil 
anrl experiments on ab orption of iodide of notassium b> 

He saponifies the fattj 


anri experiments on ab orption of iodide of notassium b> 
fatty ajiiinal matters, by M, Barral. He saponifies the fatt) 
I matter with potash, burns the soap, and dissolves m alcohol ttk 
10 tide of potassium fotme 1. A goat received fifty centigrammei 
of Iodide of potassium daily for e’ght days with its foo h Butta 
prepared ft om its milk c mtained a good deal of iodine- The 
ktd of a goat thus treatc'd being killed, iodine was found tn its 
iat and adipose tissue- — Researches on the history of respirfttlon 
ni fishes, by M, Jfobert. lie finds a peculiar respiratory systen; 
in the Calhchthys —On the transparence of the water of I»ak« 
Leman, by M, Forek He explains the leas ttanspar^ce in 
summer than m a inter, by a stratification of layers of difieren' 
densities, due to heat on pie surface ; in winter there is unUonti 
density, and powdery particles either sink to the bottorh or rise to 
the surface. 
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GOV&RNMKNT GRANTS IN AW OF 
SCIENCE 

T he 0y2 Stnm Estimates for this year contain throe 
sums proposed to be granted by the 
government in aid Of soiOntldo research. As the < Ireum* 
itancos ocxnneotod i^ith these grants do not appear to be 
gidiemBy weU tmderstoodf k may be convenient to those 
engaged In the study of sdonce to have a short explana- 
tion given to them on the subject. 

The oldest and best known of these grants is that of 
1^0004 Which hhs been given to the Royal Society for 
t]^ last twenty years, for the encouragement of scien- 
tific research. The distribution of this grant is regu- 
lated by a Committee of the Council and other Fellows 
of the Royal Society, usually denominated the ‘'Go- 
vernment Grant Committee” The manner in which 
it is expended ts given in the published Freceedtngs of 
the Royal Society every year. Last year, we observe, 
grants of ioo 4 were sanctioned to Mr. J. A. Broun, for 
investigating the effects due to the sun's rotation and 
magnetism;” to Mr. J. N. Lockyer, to enable him “to 
continue his spectroscopic researches to Di. Carpenter, 
in aid of his work on Comuiula {QxAniedm^ as he piefers 
to call H) ; and to Sir W, Thomson and Prof. J. Thonv* 
son for the construction of an analysing machine suitable 
for performing certain calculations connected with the 
observation of tides. Other smaller sums were assigned 
to Or. Stenhouse, Mr. G, J. Romanes, Mr. W. Crookes, 
and Prof. W. E. Adams, in aid of various researches in 
which these philosophers are respectively engaged. 

Last year, as we stated on a former Occasion, in conse- 
iquence of the report of the Royal Commission on Science, 
the propriety of increasing the amount of this grant was 
considered by the Government It was ultimately arranged 
that instead of making any alteration in the mode of dis- 
tributing the grant of i,ooo/., which seemed to have 
answered its purpose very satisfactorily, a second grant 
of 4,000/. should be made, to be admininistered m a dif- 
fiirent maimefr. Instead ^ bring given by the Treasury 
direct to the Royal Society, the new grant, in order to 
carryout another recommendation of the Duke of Devon* 
shirris Commission, to the effect that the scientiitc work 
and votes should be pkoed under one Minister, was placed 
in the Privy Council Estimates, and will be distributed 
toictlf by the Lord President, according to a scheme 
prepared by the '^Goveminent Grant” Committee of the 
Roy^l Society^ together with the presidents of fifteen other 
societies# who, for this object, are ^ offim mcm- 
of this Ccmmhittte. 

TTiiire are now, thereftwe^ twe difterent grants in aid 
of seiehtiftc research by the Royal Society : 

rikt ipf i,eoo 4 leceived dlwmbfrom the Treasury appro- 
priated mainly to the provide ^ instruments and other 
necessary to sckmtiiie b^tdries ; that of 4,000/. 
to this aid of arientiSe insMdgators not only by 
inirt»t*menm mi mbmekt, but by wMm 
0 mmm or pmm of to the 
Iwmihr their ser^^ As teganla the lasumim^ 

^ 1t(xL 3$g 


on the proposed distribution of which fhe 
Fond Committee is now occupied, we mdsrstapd that the 
appiications made for it for the present inanrial year 
(1876-^7) have apioun^fed to upwards of x 4 ,a!O 04 To 
three sub’committees (Physical, Chemical, and Bicbgknl) 
who have been for some tune past engaged in kivea^t-* 
ing these applications, is assigned the pleasing task of 
reducing them to more moderate dimensions, anpd 
bringing them again before the whole Committee, which 
meets to-day, in order that they may be submitted to 
the Lord President of the Council for his final approval 

When it is possible to refer to the proceedings of the 
Committee without any breach of confideiuie, wc Aall 
sta^e at length how the great question of the Endowment 
of research has been aided, or the reverse, by the action 
of the Fund Committee. It is well known that there are 
many Fellows of the Royal Society whose positions a* 
workers m science need not be too dearly defined, who 
view with mistrust the liberality of the Government But 
we have the greatest confidence in the powerful Com- 
mittee which has been formed, and believe that althoiitgh 
It is pohsible mistakes may be made and endowments 
pioposed which may perhaps have a difierent efkct from 
that intended, that ^ proceedings of the Committee 
Viewed as a whole will meet with the warmest approval 
of men of science, and that it wiU be acknowledged on 
all hands that an important step has been taken in the 
direction of increasing research in our country. 

A third grant for scientific purposes, whidi has been 
made for some years by the Government, is not so generally 
well known amongst men of science, and as a change is 
to be made m its administration this year, it may be as 
well to give a few explanations on the subject Com-» 
mencmgwith the year 1S71-72, as it appears from the 
Parliamentary letum now befoie us, a sum of 2,ooo/« has 
been voted annually to the department of the Privy 
Council Office for “auxiliary scientific investigatioxut” 
By reference to the same return, it will appear that in 
) 871-72 and the three succeeding financial years this smn, 
under the recommendation of Mr. John $imou, kto 
Medical Officer of the Privy Council and Locri Gbvern^ 
meni Board, was divided pretty nearly equally between 
Dr. Sanderson and Dr, Thudichum, portions the grant 
In each case bring devoted to laboratory expenses and the 
payment of skilled assistants. The results of this ex- 
penditure have been various xeports on such subjects as 
“ Infective Inflammation,” the “ Clieixucal Changes in the 
Ca^ of Typhus,” and the “ Pathology of “ Sheep-pox,” 
and other scientific investigations connected with ques- 
tions of public health, wlfich havh been published m 
appendices to Mr. Simonas reports as Medical O&ier qf 
the Privy Council and Local Government Boar 4 Wt 
I Simon having resigned his office last year, and there 
being no longer any medical officer attached tb the Privy 
Council Ofifice, the vote of 2,ooo4 has^ we observe, m the 
Civil Service Estimates for the present year, been trans*^ 
fen*ed to the Local Government Board, and will, we sup* 
pose, be adminiatered in future by Mr. Sdater BoOih^ the 
President of the Boards under rim advice of Dr. SriUOn, 
iriio has succeeded Mr* Simon k his ftmotions as fxim 
dpal medica} ofiEicef Of that department Wieihri? dno 
tmmhp: of AO fMA wSi involve any alterarion in hli 
disposal ternirn to bO proved* 
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UPE of sm WiZXFAM FAlXEAtEfit 

tu Ufi^Sir pPmm FkiitMMhFart., FJCS^ 11,0., 
ihCM,&%. #wt]^ Hitns^ Edited aini 

Cdoqilettd bjr VWtelVH E.ltS^l^emtwro^ Council 
of tlk I«»^tnlii;n of Civil Ei^ineert. (Condon : 
CoognMUMi, 11^77.) 

im of Eili|sili0isirbg is oneljy wliidi «bove pXL others 

^ ^ ittUusi^e of science upon the CtTilisation of the 

smtMi hAS hten yvoditiiped with the loudest voice* Astro- 
mmv Mlif deol with far more tremendous mechanical 
pvolumiis nod may have done more for establishing the 
mmcftmmid sdmtiBctesmtc^ Chemistrymayliavedone 
niuelt ht the ameHoratton of suflbiiigy and have given to 
Ite world vast commercial enteiprises* Geology and Metal- 
Imgy have told men where to hnd and how to use the wealth 
beneath their feet ; and to Physics we owe the Electric 
Tdkgraph and a thousand thimss besides. But Engineer- 
ing^ combining all of them vdth much that is us owo» goes 
out to the world And maltes itseIC heard and known by 
every obtssv Millions who never heard of the N(miical 
AfmaH0i: see the feats of navigation and the power of 
ocean shtpa The locomotive, diving under mountains 
or dying over valleys leaving civilisation in its track, 
preaches the power of steam to people who may never 
hear of the dynamical nature of heat And the splendid 
msethinery by which the commonest things of life are 
tAAde testilies to the greatness and humanising influence 
Of diet ait which, above every other, directs the great 
powea m in Natttre to the use and convenience of man. 

To Engineering, civil and mediantcal, this country, 
more perhaps than any other, owes its wealth and not a 
little Of its fame t and the British public has always 
flel^hted to honour the veterans of the profession to 
which its country owes so much, more especially those 
who by great originality of mind, broad unprejudiced 
Esommon sense, sound reasoning, and indomitable perse- 
verance, triumphing over all opposition and didiculty, 
end abandoning the beaten paths of their fellow-men 
[whenever those paths led wide of their mark), have cut 
Out for themselves new roads and made themselves 
phmeers in their profession, adding to it fresh lustre, 
and Ihting themselves thereby from a humble position of 
to a great and honoured place in the estimation of 
Aefr feUow-men. Of such men as Brindley, Watt, 
Tdl^d, Stefdieiison, Rennie, Maudslay, Nasmyih, Whit^ 
Mrtoi end Fairbairn, this country may justly be proud, 
fbr Wfidi tbdr names aim mi^ed up, In no small degree, its 
ptwapetMy «tod its famon 

Tito of suoh eventful lives camsmt but be full of 
intertot and instnmtioif ; interesting as tales of the vicis- 
litodes of fortune, the diflScnlties, trials, hardships, and 
Itomxtohs InseparaMe flmni the lito of a seif-made'' man, 
histitictive in the highest degree, as putting upon 
totowd toe histoty and development of those branches of 
btomfee ptoCmss which played so important a part in the 
Irimito^todr lives. 

tbe mtm of Sir William Fairbai^ which extended 
yours, was ah excepttoaMly eventful one, 
and tod betore us posscstoa an mjfffAiA in- 

Mieit from toe {6toi of its being partly written by hhnself, 
sad SH to so Ideasant and animamd a style as to 

etorytltoSto^ into 41 the sceuesef htoSto, 


and to show that he was as aecoutolislied a ^ter as he 
was a saechanician. Indeed, he was a toosi prolific 
author, having given to the world some eighty 
tiomb several being of the highest acieutffic characie**^ 
and {tobhshed m toe thUo$opkimi as wtfli 

as several large and important works upon engineering 
subjects. 

Wfiliam Fairbairn, like his friend, Gebrge Stephensoh, 
raised himself from the humblest rank of life, being the 
son of a small farmer or *^portioner of Kelso, where he 
was bom in the year lySp* When little over four yearn 
old he attended the parish school, where he learnt to read 
from some of the best poets and prose^writera, and In bis 
own words, if to these be added a course of Arithmetic 
as far as Practice and the Kule-of-Threc, they will consti- 
tute the whole of my stock of knowledge up to my tenth 
year/' He gives a lively description of the hard traihing 
which prevailed in Scotland at that period, and of the 
severity with which discipline was enforced in the Scottish 
schools. At the age of fifteen Fairbairn was apprenticed 
to a Mr. Robinson, a millwright at the Percy Main Colliery, 
neat North Shields, and here he had a rough time of it. 
Surrounded by temptations of every kind, and with the 
lowest possible of companions to associate with, he 
sketched out for himself a weekly curriculum of study, 
in which literature, mathematics, and recreation were 
pretty evenly distributed. This he kept up with wonder- 
ful constancy, and in a short time was able to turn the 
tables upon those who ridiculed him, by proving the 
superiority which learning gave him. 

U was also at this time that he made the acquaintance of 
George Stephenson, who had then charge of an engine at 
Willmgton Ballast Hill, only a mile or two from Pei cy Main 
Colliery. The two young men, who were nearly of the 
same age, and weie both earnest in their love for mecha- 
nics, here formed a fnendship which lasted through life. 
It IS on record that in the summer evenings Fairbairn was 
accustomed to go over and see his friend, and would fre- 
quently attend to the Ballast Hill engine for a few hours, 
in order to enable Stephenson to take a two or three 
hours' turn at heaving ballast out of the collier vessels, 
by which he earned a small addition to his regular wages ; 
and he often, In after life, alluded with pride and satis- 
faction to his early intimacy and close friendship with the 
great founder of the railway system. 

At the age of twenty-one, Fairbairn, wishing to see 
more of the world, andj^ing at this time of a roving dis 
position, went in search of other employment, which he 
obtained first at Newcastle, then at Bedhngtom From 
here he went to London in the winter of 1811 with 
2/. yr. 6 d. in his pocket, and immediately set out to look 
for work, which he failed to get, through the tyramy of 
the Millwright's Trades-union Society. For some time 
after this WUliam Fairbairn was more or less a 
stone," travelling about the country picking up odd repair^ 
Ing jobs, and seldom remaining in one place for long. 

We find him in Bath, Bristol, Soulli Wales^ 
14 verpool, and Manchester, which he etitcred to the 
winter of 11813, when he was in hfe 
aid obtained employment with Mr* Adain patotoi^, 
wito whom he remained two yeato? he wto at toil pm 
mmiag lOiim i^ilUiaga per ir«^ ai|«|(U« 
to fel^ io *8t^ Us ist wWefe hil 
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mMftd fcr five jem* Vim^ tWi time he detcnttitie4 no 
to ittoain the sen^ot of hut by a bold 

crfort to ttijto an kdcjpeodeot pooltjou. 

The tmU ^ tbi« determlnatlofii ^as that he entered 
into a partneYsShlp with an rfd Ohopmate of the name of 
LiUte, and to a inw«taWe tbed which they hited for 
twelve shiUiOj^« a week they get up a lathe which had to 
be tamed by aaadi and thus began a business which but 
a few years afterwards bad a world*wlde reputation. 

The drst order that came to the new firm was a some* 
whait hnportant one--the taking down and renewal of the 
whole of the shafting in an extensive cotton*mill belong- 
ing to Wesem. Adam and George Murray. In carrying 
out this work, originality of mind and sound reasoning 
powers which Fairbaim brought to bear upon everything 
he undertook^ came to his aid ; he saw that the old sys- 
tem of ndihgearing was wrong in principle, that quick 
shafts and small drums would do the work with a great 
savmg of power and space, and thus he revolution^ 
iscd the whole system of mill* work, and the firm of Fair- 
baim and Lillie became the leading millwrights of the 
district Ordeis poured in upon them from all sides, and 
they removed from (he shed to a larger building, to which 
was afterwards added a cellar. 

was,** Mr. Faiibairn says, "designer, draughtsman, 
and book-keeper, and in order to meet all the require- 
ments of the concern and keep Mr. Lillie's department in 
the shop constantly going, I had to rise with the sun in 
the summer and some hours before it m winter, m order 
to make the entries and post the books before breakfast. 
In the remainder of the day 1 had either to draw out the 
work or to ride fifteen or sixteen miles on a hired hack to 
consult with proprietors, take dimensions, and arrange 
the principle upon which the work was to be constructed.’* 

Four or five years passed in this manner, and though 
the firm was always short of money it was daily increasing 
in prosperity ; orders came in far beyond what they could 
execute, they kept adding to their stock of tools, and ulti- 
mately purchased a second-hand steam-engine by Boulton 
and Watt, bought a piece of ground, and erected a larger 
and more convenient workshop. 

In the year 1834 Mr. Fairbaim designed and carried , 
out the great Catrine Bank water-wheels in Ayrshire, in 
which he introduced so many improvements upon the old 
system of water power, that his firm for many years stood 
almost alone for such work, and received orders fi'om all 
pans pf the Continent until the principle which he had 
introduced became generally known. Thus the business 
ihcf cased, and in the year 1830 tlieir stock-bbok showed 
i balance of nearly 40,0004, and left them sufficient funds 
to increase their workS) so as to be capable of employing 
300 men. During this year William Fairbaim was elected 
a member of the Institution of Civil Engineers under the 
presidency of Thpmas Telford. 

^I’hc foliowfog two years were occupied in his celebrated 
experiments for the investigation of the properties of iron 
had the a|q;it!catioin 6f steam power to canal navi- 

S Ltion, and it was in connection with this investigation 
at he made hi^ first dssay in engineering literattire 
^^iRemaxklod Canal NAvigation,** which was publishea 
by in ifiit. 

These experiments led the donstruciion by his firm 
his designSf of the a small padiBe^ 

driven bya steam* ^ 

V N 


engine of o-horse-power. This was the first iron stmn** 
vessd, and the resets of its trials were looked for with 
considerable excitement Mr. Fabbajm h most 
I interesting account of this little vessrii md of her sea 
trip from Liverpool to Glasgow, a voyage net 
with danger though the error of the compass dud to the 
magnetic influence of the iron, of which the vessSi *i(0an 
constructed ; and no greater instance of the cleameOi of 
perception of this young engineer can be given than foe 
fact that he not oily detected at once the cause of foe 
aberration of the vessel’s course, but also coirected 
compass error, compensating the Ship's attraction by 
pieces of iron placed in the vicinity of foe needle. 

In the year 1833 a dissolution of paifoiwshlp took 
place, and the Manchester works came into the sole poi* 
session of Mr. Fairbaim. Soon after fok foe iubfect ot 
iron shipbuilding began to attract public atfontiokii ngd 
he had many orders for vessels between too and ^$0 bask 
burden, which had to be ouilt in Manchester,, fo 
pieces, and rebuilt at a seaport To avoid fois obviopl 
inconvenience, and believing there was large business to 
be done in this branch of Engineering, Mr. Fasrtudin 
bought a plot of land on the Thames, at Miilwall, where, 
besides his Manchester business, he carried on for thli^ 
teen years large ship-building operations, having during 
that time built upwards of a hundred vessels, including 
several for the Royal Navy ; but, with the exception oi 
the first two years, the concern was a losing one, and it 
was ultimately wound up and sold at great loss. After 
passing through several hands it came into the possession 
of Mr, Scott Russell, and it was on this spot that the 
Eastern was built. 

It was at these works that Fairbatm's celebrated expe- 
rimental researches, in connection with Mr. Eaton Hodg- 
kinson, upon the strength of castdion were carried on, and 
it was here that he conducted the experiments previous 
to the designing of the Britannia and Conway tubular 
bridges, and which led to his invention of foe rectangular 
self-supporting tube, having cellular top and bottom sides. 
This is the essential principle of construction in fouio 
triumphant feats of engioeering skill, and in connectiim 
With which his share of the merit is too often passed 
over. 

This invention, for which a patent was taken out in his 
name with the concurrence of Mr. Stephenson, led to his 
being invited by the Chevalier Bunsen, at that time foe 
I Prussian Minister, to visit Berlin in order to confer with 
I the authorities upon the erection at Cologne of a tubular 
bridge for the purpose of carrying the railway across foe 
Rhine. This bridge, as far as he was concerned, wsk 
never built, but it led to a warm fifieudsbip between him** 
self and Alexander von Humboldt, as well as wifo 
sen, and foe chapter relating to this ccmnectfon udU be of 
the greatest interest to the readers of this journal, con* 
taining, as it does, letleis of Humboldt and Buneeii, and 
some very interesting letters dl Sir WiQiam Fajrbaka. 
Describing, in a letter to Dr. Robinson, of Armagh Ob* 
servaiory, his dining at foe table of foe King of Prussia 
where he made the acquaintasice of HumbokU, he gives 
his impression of foe great philosopher as follows ^ 

I must, hoiVevt** inform yon that I was seatedortlh 
fedings of pride nm g^ficarion beside a fimfot MM 
itaimKtMende^ e 
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llunteriw Lectures at the Royal College of Surgejme to lincoto’s 
Inn Fields, on Friday, March 9. The Jectntes, nine to iramber, 
will be ddivered on Mondays, Wednesdays, and Fridays, at four 
o’doclc, the subject being “ The Comparative Anatomy of Man.” 
From the piospectui^ we learn that after treating of the varia- 
tions to the human external, dental, and osteologiral characters, 
Prof. Flower will discuss the methods of estimating the capacity 
of the skollp cranlomctTy, and the peculiarities of the brain. It 
is worthy of remark that anyone anxious to attend these lectures^ 
if not connected with the College, will be allowed to do so upon 
application for a card of admission. 

Tuk Association of German naturalists meets at Munich on 
September and not in Februaiy, as stated in a recent number. 

We are glad to be able to state that a final settlement has been 
arranged between Mr. Floyd and the trustees of the late Mr. Lick’s 
legacy on the one hand, and Mr. Lick, the son of the testator 
and tlie other relatives on the other. After a deduction of about 
200,000 dollars the whole of the estates will be reserved For the 
ends proposed by Mr. Lick, the father. The sum so secured for 
scientific purposes amounts to a little le^s than three million of 
dollars. 

Thk French Society of Aciial Navigation has published a 
circular stating that owing to internal difhculties the meetings 
are suspended up to May l. Another society was established 
by French aeronauts — who escaped irom Pans by balloon during 
the siege — last April and is called the School of French Aeronauts. 
They confine themselves to practical ends, devoting themselves 
exclusively to the use of balloons* for scientific purposes. 

A NEW aeronautical periodical, VAerojfatf lias been published 
in Pans by M. Achille Rouland, secretary of the School of French 
Aeronauts. It is to appear three times a month, and to contain 
a summary of all aeronautic news. 

Umslomm is the name of a journal published as the 
organ of St. Chad's College, Denstone, Uttoxeter. It devotes 
some space to natural history. 

‘*Geouk;ical Time” was the subject of the presidential 
address of Mr, T. Mellard Keade to the Liverpool Geological 
Society, and which has been published in a separate form, 

Newman’s Entonwlogtst now appears as 'the Entomolo^st^ 
.ind several new featuies have been added which will increase its 
scientific value. 

A SPECIAL committee^ intrusted with the elaboration of a 
scheme for the representation of Russian gardening at the Paris 
Exhibition of 1878, has been appointed by the Russian Society 
of Gardening. 

Bv order of the Lord President of the Council, a letter, 
wiitten by Mr* Andrew Murray, on Injurious Insects has been 
sent to the Secretaries of the Agricultural Societies of England, 
Scotland, and Ireland# Mr. Murray proposes a method of 
stamping out these insects which is worthy of being tried. 

I)n. Pkter^iann has just published an index to his Mit* 
iMun^rm for the penod between 1865-1874^ This will be of 
great value to geographers, and its value Is much enhanced by 
two most to({ettto««ly-<»ii,truc*ed todex-maps which ihow the 
vMtotw parts of the earth tlNit have been mapped to the MU- 
tkiUuftgm during that period, and to a timple way indicate 
where the map will be found. Besides a general index*map 
thhre ere maps of the various Continents and of the Arctic and 
Ant^aic regions* By differently colour^ lines the scale of the 
spec^ map referred to is shown, as also its character, whether 
outline^ topogr^tphlcd, physical, or geological 


A MEMORIAL to LomonosofT, erected tn the square of the 
University of Moscow* was unveiled on the anniversary-day of 
the University, January 24. The memorial, which was erected 
at the very moderate cost of 225/., collected among prpfessors 
and students of the ^doscow Univertity (founded by LonUmo^oiS 
iu * 7 S 5 )» ^ vety modest It consists of a small bust placea on a 
high very plain pyramidal pedestal bearing the inscriptions 
** To Lomonosoff— the Moscow University i year 1877,” In an 
address by M. Solovieff, Professor of History, he briefly sketched 
the impulse given to science in Russia by Lomonosoif, and 
insisted especially on the importance of his works in the deve- 
lopment of the history of his nation. No reference was made to 
the task performed by Russia's first physicist. We are glad to 
take this opportunity to say that it is a great pity that the 
Russian learned societies have not yet published a collection of 
the works of LomonosofT, all the more as many of his writings, 
disjwscd in rare old periodicals, are now totally unknown or 
forgotten. This neglect induces us to think that Rttsslin men of 
science have not yet fully appreciated tlie depth and width of the 
physical conceptions of this remarkable physicist of the past 
century, who not only devoted his time to the study of the most 
important questions o( astronomy, physics, and physical geo- 
graphy (as, for instance, the transit of Venus, the existence of 
ascending w^arm currents in the atmosphere), but also m a wow 
forgotten, but able paper on the Arctic Seas, expressed himself 
vejy explicitly as to heat being but a mode of motion. We 
think, therefore, that a complete edition of LomoaosofTs work$ 
would be not only an addition to the glory of the science of the 
eighteenth century, but also a most interesting acquisition for all 
those who are interested m the history of science. 

A TAJiTY of the Swiss Alpine Club have availed themselves 
of the prewling mild weather to extend their yearly winter 
excursion in the mountains as far as tiie Col de Balme. They 
crossed the mountain-pass on January 21, and, after many 
pleasant adventures, reached the hotels of the Col, which were 
so deeply buried in snow that the way to the rooms had to be 
made Lhiough the windows of the first floor. Other parties, 6f 
French and Swiss excui»ionii»ts, visited about the same time the 
renowned archmological ground lying in the Jura between Mont- 
belliard and Porrentruy. The special aim of the excursions was 
to organise a scheme for a thorough exploration and a detailed 
survey ot these localities 10 be undertaken next summer. If we 
take into account the immerse number of caves, rocky 
(shelters), tumuli, grave* walls, open daelling-places, and mega* 
Illhic stones scattered over this part of the Jura, and the strange 
anomalies olservetl in the geographical distribution of these 
remains of prehistoric man (only caverns and rocky a^Hs being 
known in the Swiss part of the Jura, whilst the French part 
alxmnds with all kinds of remains enumerated above), we cannot 
but hope that an exploration of these localities will result in 
valuable contributions to prehistoiic archeology. 

A NEW font! of marine sounder has been desaibed to the 
French Academy by M. Tardieu. ^ consists of a spherical 
envelope of caoutchouc, a few centimetres in thickness, com- 
municating with an iron reservoir by means of a tube of small 
diameter fitted with a valve. The caoutchouc envelope being 
filled with mercury, any increase of the exterior pressure makes 
a certain quantity of mercury pass into the iron reservoir, whence, 
however, it cannot return. When the apparatus has been 
lowered in deep water, the weight of the mercury founi in the 
reservoir enables one to determine the pressure to which it has 
been subjected, and therefore the depth. 

M. Felix PlateaV read, at a recent meeting of the Belgian 
Academy, a paper giving an account of the journeys of a laife 
number of Belgian naturalists during the last two centuriea, Thia 
paper is now published separately (Hayeif, Brussels), add con- 
tains mudi important information. 
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Ti|» Rmivlan CQvmmcnt having refused to enact a law by 
which all the or ancient and prehistoric grave* 

«wm»d 5 , 80 numerous in Russia^ would be proclaimed the pro- 
perty of the state, a private society is now in way of formation 
for the same purpose. The society proposes to enter into nego* 
tlations with proprietors of land for receivSig from them grants 
of prCpet^ty on the and to undertake afterwards a series 

of systematical e^epforations of these mounds. 

Thr Dtmkr Mfiufs States that after a severe snowstorm on the 
night of Deceipber ta, ^^76, the sun, next morning, rose clear, 
but the air was filled with particles of frost, the refraction from 
which caused the appojiauce of ** mock suns ** or ** sun dogs. 
First, eKtending from the sun rfght anti left was a circle entirely 
awnmd the heavesns. Along it were the “sun dogs** in their 
usual places, with extra ones in the north-west, south-east, and 
south- west, being directly oj»posite the sun and at right angles to 
that line. A very blight circle, hlte a continuous rainbow, sur- 
rounded the sun, at an angle twenty or thirty degrees from it, 
and crossing the hori/xintal circle nt the most brilliant of the 
/olse suns. Another and similar circle, and of about the same 
diameter, occupied the zenith. Thus there was a complete circle 
around the horizon, and twirnty to thirty-five degrees above it 
two complete rainbow circles of exceeding brightness and seven 
“mock suns” or “sun dogs.” The spectacle lasted, with 
changing cfiects, for two hours or more. 


Austkian census statistics show that cretinism is prevalent to 
a great extent in the more mountainous potions of tlie empire. 
The proportion in 10,000 inhabitants is 40 m the Salzburg 
district, 18*3 in Upper AuMiia, 17 in Styria, ro in Silesia, 7 fi in 
Tyrol, Suc. As yet no institution has been provided by the state 
for the reception of the unfortunate victims. 


A SERIES of measurements of tlu* calonhc intensity of solar 
radations and of theii absoiptlon by the ten-estrial atmofipheie, 
has been lately mode by M, Cixiva. His mode of observation is 
described in the December number of the journal de 
lie has ascertained that the law of transmission of radiations 

may be represented by an expression of the form y ^ ^ ^ ^ 

in which y represents the calorific inteiisity of ladiatiotts which 
have traversed an atmospheuc thickness etjual to a , (> is the 
fco-ar constant which, in the aulhoi*s expeuments, is represented 
by values generally superior to two units of heat received pci 
minute on a square ccntimelie ; // and /• arc two numental con 
giants dcici mined by the position of l.ingenu to the curve drawn 
at difierent p< mis The coefficient of transminsibility of the radi- 
aliens through an atmoeipheric thickness equal to unity varied, in 
the circumstances in which M. Ciova measured it, between about 
0^940 and 0*800, according as the atmospheric thickness already 
traversed was 10101*6 or less considerable. 

MjwiKAtoGJS'is have otten Wen troubled to distinguish with 
certainty between apatite and ncpbelm. A. Streng communi- 
cates in the last Mimyifo^Uikcn dJ^httkeilungmf a simple hut 
sjccure method for overcoming this difficulty. If a drop of a 
ionccntraled solution of ammonium molybdate in nitric acid be 
placed on a thin section of an apatite crystal under a microscoi>e, 
the observer notices quickly the formation of a circle of small 
)eJlow crystals of Io^^o03 4- T04(NH4)3, either in the form of 
octahedrons or ot regular ihombic dodecahedrons. A 
second Is the following, li a drop of sulphuric acid be added 
to n Secition which is already partially dissolved in nitric acid, 
ihe formntkih of crystals of gypsum is easily noticed. Kephelin 
) kids negative results in botli c»ses ; a p^>sitive test for its pre^ 
sence consifis In tfie udditiem of a diop of hydrochloric acid to a 
thin section under the micrO&cope. After ihe lapse of a few 
minutes the fordmtfon of numerous small colourless cubes of 
sodium chloric h peine|>tible. They r^t from the 
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decOTpOsltion of the silicate of sodium by hydrochloric add, and ] 
the ihsoilubility in the latter of the salt thereby formed. j 

Tmk iiuUeHH of the Belgian Academy of Science (vol. 40^ \ 
No«. 9 and 10) contains the second part of an intem«ting memoir I 
by M. J. Flateau, “ On Accidental or Subjective ColoapJ.” The 
author hM ^vnneed, in 1834, a theory for the explanation of ' 
the subjective colouih, and especially insisted on the circum* I 
Btance that, uftm* having looked some time upon a coloured 
body, wc mostly do not see the true complementary colour, but ' 
some other : Uie orange, for instance, instead of a pure yellow, 
after the blue ; or a violet, instead of the blue, after the yellow. 
He explained it by supposing, firstly, that the retina, after having 
received the impression of some colour, comes immediately into 
such a condition os if it were influenced by Uie opposite colour, ; 
but that this subjective impression soon disappears, and reap- | 
pears again, alternating with reappearing impressions qf the j 
primitive colour of the coloured body j and secondly, that similar 1 
phenomena take place aUo in space, #./*., that the image of the ! 
coloured body on the retina is surrounded, firstly, by a narrow 
strip of the same colour us the body (which phenomenon we call 
irradialiun), and then by a strq) of opposite colour, aiound 
which, under some circuaisiance^, may leappcar a Ihiicl skip, of 
the coloui of the body looked upon. Thi^ theory having been 
much opposed since its appeal ance, csi>eciany in Germany and 
England, the author now discuses the various objections ad- 
vanced against it ; those i dative to the first part o( the theory 
were the subject of the first pail of the ineniou {Bui f dot ^ 
vol. 39, 1875), those relative to Us second part are 
dealt with in this second memoir. The .mllioi begins his di.,- 
cussiou with the objections nguiii.st hi^ theory of irradiation, < 
dealing at great length with the opuuoris and objections of 
Helmholtz, and treulmg very skilfully the many difficulties of the 
whole question, among which the various myopy of the ol).,ervtrs 
seems to be an importauL one. Further, the author ciUiuses 
the tbeoiies of irraduition advanced until now (the imperfect 
accommodation of the eye, lU spherical and chromatic aberration, 
and the diffraction at the bordeis, ol the pupil), and concludes 
that the fact that two ntighbouring uradiAtion.s may mutually 
ncutiahsc each other, would akmc be ''Ufficicnt to condemn all 
these theories. The inemoii is to be continued, 

A f'OMi’AKisON b.u; recently been made by Dr. Jhiff bctwe*.n 
the indicatiouh of the fUcrmomultiplier and the ladioiueter. 1 Ije 
two instruments were plated side by side lu the cone of light 
admitted through an aperture of a board from a gas lamp, 
which could easily be regulated and kq>t constant for some | 
minutes. Thcie was a glass Ui c in front of the thcuuopikv lu I 
the galvanometer the dencctious of the needle were proportional j 
to the deflecting force up to jr*. On tabulating dellectious and 
numbers of rotaliom, it appears that their pioduct is very nearly ij 
a constant number, warranting the inference that tht vdocBy af 
tviaikn 0J ih Idtlc wheel h imcmlv pfoportiom! io the heat 
action of the pendraHug rays. This confirms the \iew that the 
turning of the radiometer is due to an action of beat raya which ‘ 
penetrate the glass. “If the radiometer,” s»i)s Dr. Buff, i 
Incapable of measuring a mechanical force of light, it none the I 
less wears its present name with full right, it is a special form I 
of thermometer, only exclusively for heat rays of high refrangi-^ 1 
bility# whose heating force h pioportioaal to the velocity of rota* 1 
tiott of the wheel” | 

TfiK additiOttS to the Zoological Society*^ Gardens daring the | 
pofit week include a Mange’s Dasyure {Datyttrm fipm | 

Australia, presented by Mi. Robert Craig j a Sleoder-bilkd | 
Cockatoo {Ifieptctis tenuhodm) from AustraUa, presented by | 
Mr. Bartfo Goldsmid ; a Chilian Sea {Gc^mmetus | 
aptia) foom South Afoenca, press^ted by Mr* C* OhHon ; a I 
Loraiilam's Ammtx (CArysotii km(ii 00 ) bm Wtekfooi I 



tadw, Tlrt Ww cioiiWltatis tj»e w}>«!h move «nore ' 

'Cuitiettt ■wm« cooktitute the 

WMch than the withes 

ittt.etBki^rie ciUTMt from the west. 

as they circle 

ro^4 tli« l» tjw c)tiB»0 of the %^\wc d^^iression of Ihe 

earth’s rota- 

t^e dil^\ ia«J««llemtcd^ ot reftar-ded by the winds, and 
oe?iiiae^ti#% *< tot»i<)nal force” exerted by the winds 

CA)^ tbd eiurth mat* at any timei be equal in the easterly 
and Westtejflj^ directions. 

Ihave niow described in outline what theory shows that the 
circulatfou of the atmosphere Would be in the absence of watery 
vapour axid in the presance of the sun’s heat and the earth^s 
rotation ; iiitd observation shows that such is the actual circula- 
tion on the large scale, and not taking account of local dis- 
turbances JoB^iPM John MuRynY 

Old FOr^pf, BunttiUriy, Co. Antrim, February 23 


Halo round Shadow 


Ir is not Uncommon for an observer, when looking at his own 
shadow ou rough ground or turbid water, to see its head sur- 
rounded by a halo, of which the brightest part is in contact with 
the shadow. 

This phenomenon has often elicited notice, but as far as I am 
aware has not before now been explained, nor do those who 
have mcirtioncd it seem to have observed that its appearance 
depended oni the nature of the surface receiving the shadow. 

The conditions necessary for the production of these halos 
are— 

1. That the screen, as whatever the shadow is cast on in.^y be 
called, should not be a continuous surface, but a number of smaU 
surfaces with intervals between them, each of these small sur- 
faces of course, casting its own shadow on whatever happens to 
be behind it. 

2. That the shadow should be at a considerable distance from 
the obsawer. 

3. That the light J^howld riot fall very obliquely on the screen. 

llie hrst of these conditions only is efseotial, but the fuhxl- 

ment of the last two makes the plienomenon more marked. 

Rough grass forms a good screen, especially if, as in the 
diagram, conditions 2 and 3 are fulfilled by the shadow being 



wHIe the observer is standing 

theofcbcf* 

. ^ the shadow^oil »#er, it milst be wme 

QMed ttot. it v«.tar which foims i 

Matgtt, hot tto tvapetifled in it, 

TOgt^eiicplatoto^ 

' ■■■• detail in the'immecli* 

. » seen in nearly the sai 

In this 'din 

■,.QiS^’,#wWte«i eatf #the'SB*i»tt';stnjati 5 w 'ci(f.'i«*kh theaereen 

will »«s tine tji 


nf 't}ie grennd paasing throng the ohtcifvw ht Sitenti hi« aW^' - 

.8t'o;'rx,«, ' •; 

V ■■■ (y‘R=ia^r 

;v / ■' O'pM'^arightan^e.' '.i'’- 

iM IV and ^ be the projections on 0^ v of th» ave^e;^i|^dtii 
pf the sections of the small surfaces made ,lhy 
and t!he Average distance between them respectWy, arid lit # 
be the average distance of each of the small surfaces ifebin jfe': 
own sliadowe '/■/'. „ , 'VV'/?’! 

Then the Amount bf light received from any apace 
(w + tcO may, rai/^ts parUm^ be taken without any great mt 0 ' 
as a measure of the br^htness of the ‘ oue whose mean radius li , 
r, and whose breadth 5 w -f wf (</d being a small rotation of ^ 
about </ M), and this will be proportionii to m sin. L 

The decrease in brightnesis h proportional W h and sin. f, a^ 
win reach a maximum when h sin. % « w, if < n/, or « w/ if 

‘ 

Outside the circle defined by this value of i tW brightness 
will be saisibly constant, because the quantities iof which rv, m 
and h are the average values have Ml manner acttiM Valtiie«* 
even in a very small space. ' : , 

These expressions are only approidttiate, but they server hi 
well as the longer exact formulae, , to show the general lawi 
the phenomenon. Arniu.vh HALtocii \ 


Meteor 

This evening, at close upon twenty minutes past six, ai X wa^ 
walking in my garden towards the Mmost full mooii (which ^ 
very bright), 1 observed a brilfiant meteor pass from right to 1^ 
over, and very near, the moon*s disc* It was visible for a distant 
of about twice her diameter; From the amount of daylight, and 
the extreme brightness of the moon, I judge this meteor to be 
worth recording. C. M. iNOtEUy 

Valentines, Bford, February 26 


Tape-worm of Rabbits 

So far as I am aware the only evidence in favour of the view 
that I>r»sent no hydatid stage is that which has, 

been furnished by the researches of Knock. To me it has always 
seemed that this evidence is insiifTicient fully to overcome the 
anali>gical probability that tape-worms of this genus resemble 
tape- worms of other genera in passing through a hydatid stage— 
and this liotwithsfanding the occurrence of a ciliated emtoVo. 
However, in my previous letter I ought no doubt to haVe alhmd 
to the researches of Knoch, and should certainly have dohe/^ 
had my object in writing been other than it was, <*r., merely tpr 
ascertain 'whether anyone had as yet taken the trouble to trt^ 
the life-bistory of the rabbit’s tape- worm. 

February 20 Georqe J. Roj(taNBS 


A FEOBLEM IN THE NATURAL HISTORY 
OF THE SALMON 

M r. frank BUCKLANP, in giving evidence before 
the Parliamentary Committee, which during Igit 
session of Parliament inquired into the condition of <mr 
oyster fisheries, stated that salmon QSalmo sa^r) 
does not breed every year^ but every three years I Qn : 
being asked by a member of the Coj^ittee if he had aiiy 
proof of his averment, Mr. Blickland stated ,^'^ he 
had a great idea of it,’’ but was deficient in proof, Bdote 
examining this alleged fact in thb lift? of the salmiohi ad*^ 
vanced by Mr. Buckiand,it is proper that we should atate 
briefly what induced him to make khowh his id^. 

While illustrating the theory of oyster ^spatting, and 
telling Commissioners that all the individual oystinri 
on a sm^p would not be found exuding thdr youbg at the 
same time, howevi^ favoursmte ibr spatting the period 
nright bei> Mr* Buckland nlso enunciajw Ms opinion as to 
the periods at which salinon ^awn. That gendt^n^ 
holds riiat only one of every six oysters on a wlw:M^ 
,,foundM'a;i>rb«rieant statMuring the same 
% way of ‘dt?n<Jh.ing'ms' '*8«^ be said, 

, sainhon''S^^yhys' SiWIrig rim sime yigr,; 
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Kliat the eatKie irnt^t htet^ season. It 

be instructive if J4t; Btickland were te state his 
^ ideas oh inis feature af tbe aattiral histo*T Saim^t saiat 
at irreater teiath, flvnjg at the same time a prids of the 
data on which be has formed his optniou ,* because the 
vievm hitherto esoteitaiaed of the spawning of salmon have 
been mostly coattary to those promulgated by Mn Buck- 
land^ the pt^ilinglaea being that salmon spawn annually, 
$ome penmus, liideed> promulgated a theory of the salmon 
aide to spawn twice In the same year, doubtless 
sbnhiedmet the fact of individuals having been known to 
^ and return from, the sea within ^ few months, 
iWieahe is not, however, any exact proof of these facts. 
‘tViefO are, also, one or two gentlemen of opinion that fhe 
Ush In question only spawns every two vears ; but the 
Opinion hitherto has been very general that salmon de-^ 
posit their ova annually. 

It is remarkable how Ignorant we still are of the mdst 
important pluses of saimon life, notwithstanding the 
active invesiigation of the last twenty years ; ana it is 
stiP mot® remarkable that some of the best informed 


4»almon anglers, intelligent students of the natural history 
of the •S'oJkT' sgroUp of fishes, should hold diametrically 
opposite opinions, both on this and other important points 
ol salmon hfe. One gentleman, whose works on angling 
have a wide reputation, and whose knowledge of fish wife 
is extensive, tells us he has no doubt the same salmon 
ilpawns every year, which, he further says, ” is the gene- 
rally accepted opinion on our border rivers by anglers 
and fishermen of the professional caste.^ The same gen- 
tleman informs us that the late Mr. Robert Buist, super- 
intendent of the River Tay Salmon Fisberks, was induced 
by experience to arrive at a similar conclusion. Mr. 
Butst, who took great interest in the Stormontfield salmon 
rmrsery, was usually present cveiy season at the capture 
of the ^vid fish, from which the required supply of ova 
to fill the breeding boxes was obtained. On one of these 
occasions a fine grilse was captured, in good condition 
for being artificially spawned ; and, after being deprived 
of her ova, the fish was carefully marked, and restored to 
the river from whence she had been taken, ^ On the fol- 


lowing year, at the same spot, the same fi$hy but now 
grown into a salmon, was retaken, full of ova, and again 
Stripped, in order to aid in stocking the breeding boxes at 
Stormontfirid ^ ^ This incident Mr, Buist held to be de- 
cisive of two points in the natural history of the salmon ; 
first, that a gtilse becomes a salmon, and is not a distinct 
member of the Salat family, a point in salmon hfe which 
was at one time hotly discussed ; and, second, that the 
sank salmon spawn every year. Another gentleman, Mr. 
Brown, who at one time gave his personal aid in the 
Salmon breeding experiments earned on at Stormontfield, 
rotstes, in Ws notice of the proceedings, that ** one year 
we had a very fine male fish of a 4 lbs,, which we marked 
witb ^ afterwards we spawned him 

from the same fnid a few pounds lieavier/^ This same 
fish may have visited the spawning ground also in the 
jweetding year withswit being recaptured for spawning 
pttraoUM* 

0»r ai^Iiag authority says fwtheri in his cotnmunica* 
rioa : 1 have had man, opportunities of exaaitnii^ 

s^ent and half-spent fen>ates-^ose in adiich vriiat is 
vitearljr termed the awu'm was eahausted, a fhw jparticks 
of «var«Miaiiting, and those tricea by me or ethers in a 
S^iMinf; rtate ; and I invariaUy found new formstions 
4Kf i» ibe shape of two lobes, cortei^KmdiQit tn vhat 
aUb found la the a^n^ run or c^Mn sabsen, and nilm 
meum^ two inches m lenfrth, aeeordinft to die «ise of 
the fenaw or hatf-spawned llits formaties^ 

cannot M trifcn otherwise than as an indac of what Was 
to hswrien nsigratioB seawards had be«a aceom- 

snshad, and (hn timw ^ salmon's stay in the Mlt WHtor 
had fiiiihml ‘i’ itt*ni nhifli wijji'eictaM to tin nr nliht 


moutH but hm been gspertsituid rivefs 

not to exceed that period/* ^ 

of the great naturalists, or fishers, who write op 
the natural history of fish-vJardSne, YarrelJ, or 
ha ve tbtbwn any light upon this phase of the life of the 
aalmon. We search their works in vain to obta|il Jnfortna- 
tipn on this friteresting point The late Mr, ttuswd, in 
his boofc^ **The Salmon,” speaking at one place of the 
mysterious clean run fish of the early spriuij^imei thinks 
** they must have passed the autumn or eariier urintcr 
in the sea i then they must have pasa^ the winter wlth^ 
out breeding, and thus wC have tne discouraging feet or 
hypothesis that the salmon is a fish which domi not breed 
every year/* 

We have the authority of a gentleman residing ih the 
north of Scotland, who is well versed in the economy 
of our salmon rivers, for stating that the salmon duly 
spawns every two yeara He says * " I have marked 
hundreds of kdls in the months of February, MarclL 
and April, returning downwards to the sea ; 1 have matked 
them with different marks every season, so that there 
could be no mistake, and I have neVer seen one single 
instance of one being marked in spring return to spawn 
the autumn of the same year ; but I have seen hundreds 
with the individual mark return next spring good, dean, 
fine full fish. I believe that ail salmon spawn only once 
in two years till they get too old, when they become 
barren ; but still they frequent the fresh water, I suppose 
from habit, although there is no sign of roe or milt, and 
I have seen and taken them off the redtls along with fish 
which were in the act of depositing their spawn,” 

It would be tedious to run through the facts of the 
numerous controversies which have arisen as to the rate at 
which salmon grow. The experiment of marking large 
numbers of these fish has been often resorted to, and at 
different placet, Mr. Young of Invershm, in his day a 
well-known authority on the natural history of the salmon, 
tells us that spawned grilses of four pounds weig^ht were 
repeatedly marked j and after their journey to the sea it 
was found that these grilses had become beautiful saimon, 
vaiying from nine to fourteen pounds weight, ** the ma- 
jority ” returning in about eight weeks. It is much to be 
regretted that Mr. Young was not more explicR in his 
statements, because it would have been most Interesting 
to know when these fish returned, after an absence of 
only two months, if they were again ready to spawn. It 
is these records of quick journeys that have doubtless 
given rise to the theory of the Rev. Dti^ald Williamson, 
which jis that salmon in the course of the year per- 
form two migrations. At any rate, we are entitled to ask 
this (][^stiQn ; What does a salmon, whidh is only XWrny 
from Its birthplace for eight weeks, do with itself dutfeif 
the other ten months of the year ? The rate of gtOwS 
indicated by Mt. Young is most astonishing, and had it 
not been corroborated by other observers, would have 
been considered doubtful. A fish marked many years ago 
by the Duke of Athole was found to have increased eleven 
pounds and a quarter in the short space of five weeks and 
two days 1 The rate of growth of the salmon is so as- 
sured, that smolts have been found to return from the sea 
as grilse in the same season during which they left for the 
salt water ; but, curiously enough, none of the obsi^rvers 
took note of what we now consider ibe dfily imscfived < 
problem in connection with the growth the »atition» 
namely, whether the same fish spawha mmuaUy, once in 
two ydats, or once in three years, Ftdhahiy Mr. Buck- 
land wfll make some additional statemmM; on the 
A Toy mmm frshery proprietor, whom we have ee 

to this prOblesn in the life Of & , 

liis which has been very varied, iihd has oxh j 

tended over many years, venture 10 give an i " * 

^ thhiki Ibot the qiievtion is aJonfet 
ttoiht iW U i# therefore ‘ ' 

iMOttetisf of il Mlwoh - Yiiheiifii hi i 
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THE S 0 VTH 4 FMC 4 H MUSEUM 

CiT^Ct we last gaw » ao^.-of **>*• tostitufion W 
faeire le«n»4 «itb {detwn)mi,«>>at Hbg ,Qm 
C^ot^tini^t Sm x»*i» pwvisMm r« its mow eiS* 
ctemt «%in«t)ta0on ^ 

the jpim Imppr^t BritiA Celomw which has of )ate 


Sie ^wW^FwB*** than the Cape w matwial 
P!Wtpeiity« ana it » s«wt gwtHywg to find that the 
Smt^h (the first ministry srganised 


dimfiir &titfdiirvear$’ tenure of omccs In Ibe ostimntes 
lor the minnoial year *876-77, as passed by the Gilomal 
l.eg;KSlature, we nnd provision inade for Botanical Gardens 
to tbfe catent of a,$ooif ; for Public Libraries, z^ooi ^ ; far 
Mtlseums, 1,300/; while such Items as “Ceologicil Re- 
searches, 1,500/ In aid of publishing Dn Block's 
Bushmap R^earches,aoo^ Meteorological Com> 

miiBimf ^50/ sufhciently prove that the duty of endowing 
research is practically recognised by the Cape authorities. 
The present able Governor, Sir Henry Barkley, F R.S., is 
as wdl and widely known for his attachment to scientific 
pursuits as for his distinction m Colonial administration, 
and we think we cannot err m tracing to his judicious 
Influence much of the enlightened action of bis respon- 
sible advisers m tbeir recommendations to the Par- 
hament, 

The South-African Museum is located in Cape Town, 
and IS the public museum of the Colony It was m$t4> 
tuted ip 1855 under the auspices of Sir George Grey, a 
goyernor distinguished for his energy and success in 
initiating measures for awakening developing the 
intellectual life of the Colony; Many years before there 
had exalted a South- African Museum iti Cape Town^ 
eohsuttng of the combined collections formed by the 
Expedition for Exploring the Interior, under the super- 
intendence of the celebrated zoologist, Sir Andrew 
Smith, and by M Verreaux , but this museum was devoid 
of jmeans for permanent maintenance, and after languish- 
ing for a while came to an untimely end for want of pubhc 
support Many of its finest specimens, however — and 
notably those of the m'lgoificent larger mammals charac- j 
temtic of the region which constituted its chief oma- 1 
D;xent — were fortunately secured for the British Museum, ; 
and stiB form an imposing feature of the national eol- 
lection. The new, or present institution, was started 
by pubhc subsenpuon aided by an annual grant from 
the Government of 300/, Two trustees were appointed 
by the Governor, and a third elected anmially by the 
subscribers; but in 4857 the collections already brought 
together were of suffiLtent impoiitance to induce the 
passing of ati ^^Act to Incorporate the South* African 
Muscuci,'' under which aH the three trustees were to be 
appointed by the Governor, and to be vested with full 
popm for the entire manageiuent and contiol of the 
in^tuiioih Under this Act the Museum has continued 
to be and is still administered. 

, 45 contrast to the untoward fate of too many 
lanmnd mstitutions, the $puth-African Museum has froai 
w first been most fortanete in the possession of trustees 


The iisfial dfwhmtlea attended the acqidsuion of suit- 
aw piwmws fprthe Muiifium* but these were eventually 
bMiAed by tbn ere^on at the chst of the puM ic of a 
^dmg jMf m purpose; and m 

|4|iJ lIusemihiRmf ngiefiedto th^ puWo in 


A 


departure from the Colony not heiag as a nde itiptsced 
by liiiiemt a»d ef late years the deeded 

ahnoat wholly on the government subsidy of 3dp4 pfiih 
sueh hmited mehtis at their disposal, it was obviously odt 
of 4he question Ibr the Trustees to award an<^a<kd|imte 
semuheratton tp the Oirator, and they had w 
but to w$kt shift with engaging the services of a 
mayi WiUing to devote of his time to the Mueemb. 
Tbib unsatisfactory ptate of things has now been retnedted 
bw tbe government on the reooininendatien of the Trustees,, 
constttutiog the Ciw4oF$hip a Cml Service appointment, 
wkh a suitable salary* We congyaitulate Mr. Tnmen— 
who has been for four years endeavouring to satisfy simul- 
taneously the rival claims on his attention of an ordinary 
public omce, and of a museum of natural hi5tory*^upon 
hts appointment to the CuratoTship qn its improved b^ia , 
and we consider that great credit attaches to the Cape 
Government for ejecting so desirable a refoym* We 
must not omit to mention, moreover, that, under further 
legislative provision, a new gallery has just been hinted 
m the Museum, and other much needed repairs and |pi- 
provements m course of execution are appimacln^ isom- 
pletion. 

JTIAJVT/C SOUNDINGS 
'T'HE recently-announced discovery by Comtn^der 
* Gorrmge, of the United g-tates sjoop GHtys* 
hurg^ of a bank of soundings bOartng K. Sj® W., and 
distant 130 miles firom Cape $t Vinoeut, during the last 
voyage of the vessel across the Adantic, taken in com- 
bination with ptevious soundings obtained m the same 
region of the North Atlantic, suggests the probable 
existence of a submarine ndge or plateau connecting the 
island of Madeira with the coast of Tortugal, and the 
possible subaerial •coimccaon m pt^hfstorlc times of that 
island with the south-western extremity of Eurc^e. The 
soundings obtained in January, 1875, by H«MfS« CAa/- 
hftjErer^ and m July, 1874, by the German ftigate 
fuintsh additional data, with the help of which the hc^iom* 
panytng contour* chart has been cosisWUcted. 

These soundings reveal the existence of a chanMl of 
an average depth of from 2,000 to 2,500 fathoms, attend- 
ing m a north-easterly direction from its eptraigie between 
Madeira and the Canary Islands towards Cane St, 

I Vincent It is bounded on the west swad not^ bythe 
submarine ndge which unites Madeira wifib the Jose&ae 
bonk and the recently-discovered Gettysburg bani^ ofi 
the cast by the coasts of Portugal and Morocco, and on 
the south xny the submarine plateau which connects the 
Canary Islands with the African contmetit 

As shown m the chart, this channel Is virtually an 
extension or branch of the stdl deeper channel which runs 
up between Madeira and the Azores, The island of Ma*r 
deira, with the adjacent islands of the Uezertai^ and 
Porto Santo, occupies the Southern extrenutyof the divid- 
ing ndge, and marks the )unct|,qn of the two channels. 
Confined by a comparatively steep bank on ibe west and 
a more gentle slope towards the Afdcati shoi^ this 
eastern branch seems to attain its greatest depth on Cape 
St. Vincent, after which it contracts into a narrower 
channel, less than 2^000 fathoms de^> and cbntmuing 
northwards as far as the Utitude of Roca, it once 
more joins the vast abysses of the Atlantic The Strait 
of Gibraltar is Undoubtedly a recently-fiormed ooimec|ing- 
hnk between this basin and that of the Mednerraneajn. 

Commander Gornuge, when about ijp miks/roin the 
Bfirait of Gibraltar, found that the soundings 
ftom 2 700 fathoms to 1,600 fathoms in the e 

T^lf bseauent ^auudini^^ five 
! gave 500,^0, hud i^oq Gthoms, and eventu4% a 
1 mspth Of 32 iathoms was obtained^ iin which ™ filsel 
^ ililihtear Tlelidtlbhi bns Bfind to puk 














Gonfnge, toi,.j 

■ills Jftuwy !wei^>j»iMr4?^^ oye»f 

which connects ■ 

, A. .short distance cf a 


ah ^ icm^. 1 18 ' w: 

',-' . ‘gq^’ »ot pretena to be more than aji 

the still limited nuihber of 
to this date, but the bottom<4eni- 
pis(»at^ in this part of the North Atlantic tend 

th^ views which I have ventured to ex- 
iprifey 'Thi^y show that the submarine flow of cold water 
of atitarctic origin^ which has been traced as far tioith as 
tnd Bay of Biscay, also fills up the lower depths of the 
cWnnd which stretches up towards Cape St, Vincent. 
Oti the other hand, the channel between the coast of 
Portugal and the Gettysburg Bank is occupied by the 
warm water of the Gulf Stream return-current, which, 
spreading itself Out over the banks to westward, explains 
the presence of the live coral found by Commander Gor- 
rittge, John James Wild 

HUMMOCKY MORAINE DRIFT 

D uring his survey of the West Pacific slopes, 
Clarence King found and has since described, 
huramtieks of moraine drift on the “ dying-out glaciers,” 
which are somewhat similar to the “ho« -wallows and 
J, k Conte has described dying out glaciers and moraine 
drifts of Caltfornia, Abstracts of these descriptions will 
be found in the American Journal of Science and 
ArHy and the full description of the West Pacific 










: , / , Er'Attr ^lock« on €roagh'na?«CkH>iih, 

King's repo^ In West Galway, Ire- 
^ ¥ places large tfatts of drift sometimes 
lik^ CJhrgBiiCC Kii^g's description, in others like the **hog- 
in the Irtempirii of the Irish branch of 
^hOVf^ologt^l S^vey .have been di^ribed as “rocky 
■indjmne, drift” The aecompsmying sketch is of some 
bf the north slope of Croagh-na- 

;€k,d^. south '!0f\O.tightcrari^ G. H. Kinahan 
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\ If the' sensitive 'hsk of a vigorous '1^' 

;hy a oswabhair pmMi n'o- 'tps ;lm^' 
will he produced, and a similar gentle conlace cms % Jwpeifcted ' 
'several dam ‘Ittfom the leaf begins to 
by" any ■ mdveakm, Sooner ■ or' later: hoWtttfe 

Iriirs t)«iid itt wSrda and the lobes sliAtly slpi^im(^,eil^ 
l^fee ih»t eff-ctiml is folloW by ahidmdst j^per-; 

ceptible mo verneht ; idter this each successive approa^:0f '^ 
k^'S'in pearly evtiy^ease exceeds that ,of hs pr^'Ce^sori 
Interval which ek|iScs betw excitation and riket dtmhdSi^ 
as the extent of the eflect increases, both facts having sh4h ! 
meaning, namely that in the plant, as in cermln ouses 
known to theankral physiologist, inadequate excitations, wh^ 
repeated, exercise their kfiueiKxt by wfiat w been termed ♦‘‘sansi'* 
mation,** and thus the last contraction, that by which leaf 
Closes, is the result (d the sumnmtion of the excitation whiidl im^ 
mediately preceded it with a'l the previous exdtatio^ After 
the leaf has closed it still contracts at ^ch axetta^on, and 
attempts to clench itself with greater and greater, force. ;The 
interval between an excitation and the resulting thoveuieat varies 
from two to ten seconds, v. > 

The authors next proceed to a consideratton of thb elecfiri^t 
condition of the leaf in an unexcited state, whi<di hss rec^mtly 
been made the subject of a minute investigation ^ by Prof: 
of Berlin, who has found— i. That if we conceive the 
surface of the leaf divided into strips by parallel lines cros&i%Jhc 
midrib nearly at right an&rles, and coinciding vifUh the vtinkgi any 
point of the exb rnal surface of each strip is negative to any polht 
nearer the midrib. 2. That in t^mparing difftrent points ot thfe 
midi ib with each other, there is one whose poaitlon is two-thirds 
of the distance from the near to the far end of the midrib, rihich 
is positive to the rest. 3. He has Ihriher stated that the potential 
of any point bn the internal surface of the lobe is exactly equal 
to that of the corresponding and opposite point on the external 
surface. Of these three v^ropottions the firfct two arc confirtaed, 
in the main, by the authors of the present paper; as regards 
normal leaves, however, they take exception to h s conclusions 
on the two under-mentioned points — (o) That although there is 
asj[>otof greatest positiviiy on the midrih, more or less corre- 
spoiling in position to that mentioned by Prof. Monk, yet its 
position is by no mtatis so de/iniie as Prof. Muhk states, but 
varies in ditTeient leavea (/^) That the different points in hi$' 
isoekctrkal negative line are nevtr found to be absolutely id^nt 
tical. Fiorn the third ptopcsiticn the authors, generally express 
their <li$.scut. They, however, content themselves for die present 
with stating two general conductions— I. That the part of the 
midrib which lies nearest the two central senA^itive hairs Is posl: 
tive to every other part of the external surface of the leaf, But 
has usually the same potential as the petiole and other biactlve. 
parts of the plant. 2. That .tlie external surface. $0 long the: 
leaf is in vigour, Is always positive to the internal aurlace, 

The method used in this research differs from that geneir^ly 
employed in previous investigations, relating to animal or plant 
electricity, in two important particulars i. In the odoptipii of 
Lippmann’s electrometer* (which has already been used by iProf. 
Marey in investigaiions on animal electricity) as the instrument 
for observing the electrical changes. 2, In tbp substitution of a 
constant for a variable potential as a standard oi comparison with 
the potential under investimion. 

In comparing the potentials of two points the following arrange- 
ment wras ttsiwJly adopted : — The pot containing the had 

been previously kept pluhgcd in water. Three nob^polarfsabk 
electrodes were used, by one pf them (the ” fixed rivttrode IBe 
damp surface of the pot is connected^with the gas>pipes cf the 
building, the other two (•‘movable eltctrodes”) are k CoafttCt 
with the two points under observation. By means, of a Witch, 
either of these two movable eketr^es can fie brooghl; .into con^ 
nection with one end of the electrometer, thb other >Wd bang 
connected with earth. 

When the whole of the outer surface of a leaf ia covered with 
a mass of kaolin, moistened with saU-splufion, and brought into 
connection with one end of the electrometer, the other Wd bei^ 
connected by means of tlie fixed petiole Or 

pot, the efiect of exciting a senritive hair is to juoduce |a 

gurdrii-Sandeniw, M B., Prof!sa»6r of Fhydol^y b Wv^r f^ 

Conoge, and F. Jf. M. lW«* h.Sc , F.C.$. JUad before fbfi Royal 
December lit xSyU . 
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lo norcialiy active leaves, in which ^e dirttirbande to hrsi ieea 
‘ abont aaixtb of a second after laecdianiitolaiitrmlaUcm, th 
attains its maximum io about OneieCond, and the whole distiiirb* 
ance to over in aboiit two seconds afiur .the cxcitadioxh sa» Ihht 
the electrical dtoturhanoe: is entirely over befckm the mejghatttoal 
eiieot begins, and'cotttmqaentlybocurs/inapeiiod whiehJn; muscle 
'is called the period of latent stimultotioa , , ,; ,.^ 

AU thesp periods are, however, veig^ niach, modii^ blf Wf** 
jperature, bejtng shorfened if, tpe temperature fi raised '(wlil|titt 
certain limits), and lengthened' if the temperatu'tt fatti. ' ' 

The following is one of several tables given in the ftopbr, 
illustrating the edcot of temperature 01. ihe periods of dday, 
'maximum and total dumtion of the electrical disturbance 
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If Dr. BittikB wiikM lW«i« > ?C *®P*”*t'®****'j 

I Mr iBttotiM) him toWtti mirtoth* or mv.oM 

PhUOmotMn. (»toe (BIM6r«c»awttM. <mthe»oIe cm- 
ilitiiin that that col^wi «*«» bf ihiM IWordiMd to ittffot 
twenty mlinrto*, otto <30* fcr fir* *»>*“*•*■ 

Thi* i* (Mr emtagh, it »««W «► ■“» !>»> Booiim* '^Ul 

iltspue. 

tH ^ ^ Academy 6 n 

At the ^ I**^***^^ ^ 9 * W. l^Mteari in »ply to a com. 

^ tlub ptrevioua sdanct^ chaUeAl^es 

me td to lenoent the addhion of a suitahle 

quantity ttf ** on the sole condition that this solu- 

tton l>e taisod beforehand to iio^ for twenty minutes, 
Cf to for fiire minutes.^ 

In omer (hat M« Pasteur may not attribute to me the least 
desire to elude the main point of the debate/’ and also w|tb the 
view of testi^ing the respejn which i consider due to the ojdnions 
of so dtstinenldi^ an investigator, X hastened at once to accept 
his challenge. Paring the last week I have repeated my experi. 
ments sev^ times, and with a de^^ of precaution gotng much 
beyond the severity of the conditions prescribed by Ml Pasteur. 

X repeated them at first with hquor potassoe which had been 
previously raised to i/o^ C. sixty minuUs^ and after- 
wards with liquor porassse which had been raised, in the same 
manner, to xi<f C. for twenty hours. The results have been 
altogether similar to those produced upon sterile urine by liquor 
pota^s^e, which has been raised only to 100% when added in 
suitable quantity ; that is to say, #» twenty four to fartyetgkt 
hours the urine was in full fertnentatton and swat mm with 
kseteria. The ^ecimetis of urine employed had a specidc 
^tayity ranging from 1,020-1,022, and they required about 3 
per cent, of liquor potassec for neutralisation. 

If M. Pasteur has found himself unable to renounce bis inter- 


pretation of my experiments on account of '*la preuve rnani- 
feste/’ which I have cited in my last communication (p. 189 of 
the Compt, Jflend.)^ 1 hope he will franhly accept the disproof of 
tiis views furnished by the expenments which I have now the 
iionour of communicating to the Academy, and which have 
been made in acceptance of his own challenge. These experi- 
ments I hope in a short time to repeat before competent judges. 


Verbal Kefly of Af. JPasteur. 

I thank Dr. Bastian for having accepted the proposition which 
I made to him at the ^^me of the 29th of January. Xu conse- 
quence, I have the honour to beg the Ac^emy to appoint a 
:ommtssioii to report upon the fact which is under discussion 
between Dr. Bastian and myself. 

I hope that Dr. Bastian will seek to induce the Koyal 
Society of Xxmdon, of which he is a member, to nominate a 
commission for the same purpose. 


At the shtnee of February X 9 , it was announced that MM. 
Dumas, Milne-Edwards, and Buus^ngault have been appointed 
:o constitute U commission charged to express an opinion on the 
act which is under discussion between Dr, Bastian and M. 
Pasteur. 

..—I ■.-I..,.. 1.1... 

owe ASTRONOMICAL COLUMN 
Tixa Nl^w CoMEt* — Elements of the new comet calculated by 
Dr* llartwig of Strasburg firom observations to February 15 are 
kXmost identical with those given in this column last week. 
Dbservations have lieen made at Berlin, Copenhagen, Deipsic, 
Lund, Faris, and Btrasburg. On the x6ih the comet appeared 
;o the unaided vision a little brighter than the weU-known 
cluster in llerpule^t end in dm telescope presented iuelf as a 
oimd nebulosity, ten minntes In diameter* wkh a small cential 
mdens : this nppnttht measm corresponds to a real diameter 
>f 77iOOO miles. 

The following ephemnris fbr every sqocmd midnight, Green- 
vich tinm^ may factjltaie observmidmh The intensity of light is 
Uniuned;i as usual, to be repeeaenmd by thf reciprocal of the pro* 
rueidfthitie*|hdt^ofthedlst^^ Idm earth and sunt it 
viB he e^»m«sked that <m the last; tee, the 4^|ite of brightnem 
a mu of rimt <m the firm dUim of the t 
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The Vawabjl»-stau. t CokoWi» BonuAtis.— In Ko. »,jir8 
of the Astronomiseke Naehruhtm^ Prof. Sehmidt, of Athens* 
publishes numetons oomparlsoita of the brigh^tness of this star, 
the so-called Nava of i8fi6, with a neighbe^ng star which he 
satisfied himself is not variable, and fin^ that durhig ^e period 
1866-1876 there have been fluctuations of brightness eshibitSng 
a certain regularity, from whidi he deduces the most piobahle 
period 937 days. Prof. Bdbdnfeld, at Bonn, has also noted 
these changes, and has determined the times of maxima at which 
the star varied from 7*8 m. to 9*001. T Coronm therefore exhiblia 
a similar phenomenon to that already remarked about e AtgUs, 
** Nova Ophiuchi, 1848,** and the slat which is almost precisil^y 
in the position of Tycho Brahe’s famous object of 1572. 

The Radcliffe Obseevatiohs, 1874.— With the marked 
regularity which distinguishes the publication of the Oxford 6b* 
servations, the Radclifle observer has just circulated the thirty* 
fourth volume of the series, containing the observations made in 
1874. The usual contents o£ the handsome octavo so punctually 
presented to us by the Rev. R. Main are too well known to 
require any detailed account here. The behometer has been 
clxiefly employed, as before^ in the measurement of a selected list 
of double-stars, a number of which were also observed for posl* 
tion with the meridian circle. Observations of shootiiig-stars in 
the year 1876 are included in this volume, with the view of 
' placing them early in the bands of those w^ are interested in 
the study of meteoric astronomy. 

We believe we are correct in stating that the next volume will 
contain observations of the solar spots, commenced at the Rad* 
clifle Observatory in 1S75, ^d which will therefore be a new 
feature in the publication. 

Ditn Echt Obskevatoev Pobucatjons, V(wu 1.-— The 
dilEcuHy of procuring Struve’s great work, the ^^Mensuim 
Micromemese,” has suggested to Lordi Lindsay the fbrmate ot 
a summary of the measures of doubleHitars contained in it in a 
convenient and portable form, which has been presented to (he 
astronomical world, as the first volume of publications of the 
Dun Echt Observatory. The positions of the stars are brought 
up to 1875 ; in the text Struve^s first epoch is given, the subse- 
quent ones being added in foot-notes, or in the case of binaries 
and other stars frequently observed, in an appendix. The highest 
and lowest powers used in the measures* ^e magnitttdes and 
colouts of the components, and the pagrwof the oi:tyin4 werk| 
where the measures are to be fmind, are Included in the susn^ 
mary. 

There can be n6 doubt that Lord Lindsay’s volume wUl be 
welcomed by a large number of amateurs, wfip are interested in 
double-star astroncmy, but to whom Struve’s great work is di£S* 
cult of access, to say Nothing of its awkward rise for fiequent 
use, when obtomed. The transcript and reditotion of places fiem 
tSafi to i$75, appears to have been made with great cam* os we 
are able to testily firom a ntmibm of esses exaimiked--^ndbd% 
insmnees where Ifid variation of precession has required to te 
taken into account That equal care has been exercM in the 
oeneciion of the peess* ^ alto apparent, and as an adtoisalile 
speeteeaof ast tomn n W typcgwphy* Bord lindm/e 
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^ m Hie it is 

ti^ iuhtmSi tliet it hue «Mk 1 tM$$i^fn iiitekiti<^ to circa* 
Ji^ 1|i$ voluokC i^vatdi ostvoiioiaers ; and ^ know 

HiottliuiSias |«fteiidqiiet 0 # 4 RoatUke^ still there lat^tst 

be xmf |ier$oKi«^ mikxttim ^ the autb^n who would gk% 
provide thMsdvea ^?rSb m nr^oapected atid nsefai an addiuon to 
sfltrioiiomlcai and we would enggest whether it might 

not be desiieble to placn this volome^ which appears <o be in* 
tended at the peecmrspr of a aeriesi bn sale to the astronomical 
pnbikk ' 
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NOTES 

XtiK Italian $dentidc Association, or Society of the Forty, has 
eonfened on Sir WtUlam Thomson the prise msUtuted by Carlo 
Idatteucci, for the Italian or foreigner, who, by his writings or 
discoveries, has contributed most to the advancement of science. 

At the ammal meeting of the Geological Society, the Wol* 
laston Gold Medal was presented to Hr, Robert Mallet, F.R.S., 
and die proceeds of the Wollaston Donation Fund, to Mr. R. 
Etheridge, jum, F*G.S* 5 the Murchison Medal to Rev. W. B. 
Clarke, F.R.S,, Sydney, and the proceeds of the Murchison 
Geological Fund to the Rev. JT. F. Blake, F.G.S. j the Lyell 
Medal and part of (he Lyell Fund, to Dr. James Hector, F R S., 
New Zealand, and the balance of the Lyell Fund to Mr. W. 
FengeUy, F,R.B. i the Bigsby Medal to Prof. O. C. Marsh, 
F.G.S., Vale College, U.S. 

THKtottd acpenditnreon the new baikUngat South Kensington 
for the reception of the Natural History CollecUons now m the 
Britkh Museum is stated in the new CivU Service Estimates to 
have been ao6,47af. np to September 30 last, A further sum of 
36,650/. k required to carry on the works up tcrthe end of the 
present dnancial year. This amount has been already voted. 
The proposed vote for the prefc^nt dnanoial year 1877-78 is 
70,000/4^ leaving the amount of 81,878/. necessary to complete 
the building, the total estimate having been 395,000/, We may 
remark that it is not only m this country that a new hfoseum of 
Natural Hiifeory is in progress. Both at Fans and at Berlin the 
present buildings for the National Muaeam are found to be 
too small, and large sums are to be appropriated to their tecon* | 
struction. { 

Tii£ new Civil Service Estimates also contain an account of ; 
the proposed expenditure on the working out of the collections 
brought home by H.M.S. Ohalkn^cTy which amounts altogether 
to 4,000/. Of this 1,560/. IS to be devoted to salaries,’* 800/. 
to ** piece*wo*k,’* 1,200/ to ^‘plates,” ^40/* to “travelhng 
tapenses,’* aad 200/. to stores.” The salary of the director is 
to 1^ ^pO)L per annem, that of his chief assistant 400/. 

Hie Civil Service Esthnatea for the present year tmder the 
head rf **Brhish Museuin/^ it will be fiptond that 800/. arc asked 
lor for Jtoq#dticms in the Defwwtment of Mineralogy, 8pa/. for 
Fossils, 1,000/. 6»r 

At the same iSwie it hiay W noted ^lat the eum of 10,000/. is to 
be devoted to the purcWe of printed books, alihoog^ copies of 
sp^ books published m the Uniied KmgdM in? 
m the Museum. 

Fftoy. Ahuntx) Nsvmm, F.R.S., has been eleoted to a 
at Mi^pialeiie College^ Cambridge. 

Tntt tMh is announusd, at ihe age of yeai% ci( 

Admdref M the D.S. Navy; Probihly omr rea^ will 

betMt hbn under the name of ^ikMonaodpra WBkei^ 

ehe tponMSMi^ the weB^kciowu eaploAng eapeditbn of 

183^49^ the lesniM worn of gr^ 

WillnaiwM^dhtibtwf^ WMa He 

wastteiMM IHf Ms MwtfeS in tht MSioe gnd 


I SftMd ipcideni of the Ameriesh civil wdV, nearly oauMd ^ 

I bsiwseu ihil eoautry and the Dpited Stwtem 

FBdditWMavF’s Aftndm will be dtmthiued under thS editor* 
ship of Ffof. G. Wiedemiinn, in Lsipsie, Who i» ahundy 
ndhov of the supplement {BetMaihr)^ and F#of. HbbhlNts wBl 
jom htoin Ms new task. The oH mE of have 

declared IhMr wilHngnecs to continue ihe ppblicatioili of BtMr 
reboarches in the Anmlm, 

At the Royal Geographical Society on Monday, pdpMs Whre 
read ** On his recent journey to Lake Nyasss,^* by Mr, E, & 
Young, R.M»* and an ** Examinalioa of a route for wheeled 
vehicle between the east coast of .Africa and Ugcgo/' by the 
Rev. Roger Price. 

Mr. Im HiruaBRODT, of Bastrop, Texas, has been engaged 
since 1B67 In nkking collections of the reptiles and insects of 
that di<itriet 

Proi . JCUNDr has been chosen Rector of Strassburg Uni- 
versity for this year. 

Prof, SchwendRnRr, of Basel, has been called to the chair 
of the late Prof. Hofmeister, of Tubingen. 

We learn from Helsbigfors that M* Henes has returned from 
his travels in Russian Lapland. He has been studying the little* 
known language ot the Lapps on the Murmansk peninsula^ 
Besides a colkctloii of mieresttng ethnological data, he has 
brought with him n complete translation of the Gospel of Bt. 
Matthew, which, wc behev?, will l>e published by the English 
Bible Society in Russian type. 

Wr notice an interes»tlng Russian monograph by M. MalteBT*-*' 
** Anthropological Sketch of the Bashkirs,”*- which has appeared 
in 'Kasan. The author, who was sent to the Orenburg Govern- 
ment by the Kasan University, to collect skulls of Ba^kirs, and 
spent some time among this people, gives a number of anthropo- 
logical measurement} of men, statistics as to bnih't, and various 
mterestittg intormatiOft oft the present state of ihe Baahkirs, 
their rapid increase, their customs, religion^ kc*, and discusses 
their future prospects. 

The Oaks announces that the Moscow Society for Fromotbg 
the Development of Russian Marine Trade will continue next 
)ear the exploration to the Gulf of the Obi, and also build some 
vessels for exporting, in 1878, various merdhandises from the 
Obi into Europe, csi>ecially of shtp-buildmg wood to England. 
M. Dahl, a teacher at the Gamag Marine Schoid in Livonia^ 
with some of his pupils, vrill be intrusted with this task. 

SoMK difricnlties have been met with in the advance of 
Potanin's expedition in Western Mongoliiu When pasHng by 
the convent of Sham Sumaon the members of the expedltlbn 
were assailed by the monks, and student Fosdn^efiT and inter* 
preter received severe injuries. Nevertheless, Potanin oon|iimes 
to advance into the interior of the countiy. 

Taxoccurren^ofgold disseminated in small quantities IhiWhil^ 
the older geological formations of Australia has been known 
many years* But Mr* C. S. Wilkinson, of the Geological 
of New South Wales, has observed what seems to be a noF ik^ 
that gold In eufScient quantity to be worth mining, oonum in a 
congtomemte belonging to the Coal*meaaiire8, md that the 
dBuvialgoMo/ the Old Tallawang has been ddfteed 

from the w^aste of these conglomerates. He jmd!^ points okt 
that, npari from the seientiBo intermit belrnigling to so 
an aoHferons allnvium, condderahle eommeeelM 
atmehes tb its discovery, seeing tm the mi^ now 

hnrnm a hew mmee of supply $m #e prSWens SMd M 

th® mftuaf now imhiR wwrtdft 

andyMdi dwf* to t $ dwtfs nf fM m MM 

miiii ld mg mmes* k " ^ ^ * 
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ftwtn, \Mcb give* » ^ dd MWiy if *M»t quite a* 
IWge a# thaj of the i»*tTamtt»t <tf N»*cmhttg and some- 
what better defiuitioo near the edge* ; and, by the use of 
a scald ciagtdved on d glass idato, appi'oximato measure- 
roentB of the angle of the optie axes of a crystal can be 
obtained when the a|»I»*«a»t angle is not too great for the 
optic aJtes, or rather the “ eye* ” of the axes to be seen in 
the field of the hutniment 

The application of the principle of von Kobcll’s 
stauroscopd^ enhanced in its sensitiveness by the use of 
the ingenious doubled calcite plate of Brezina, is also 
valuable for ensuring precision in determining the direc- 
' tions of the principal sections of a crystal, and is for 
example far more commodious than Dcscloi/eaux's 
! method of dividing a plate of an oblique cr>stal, cut 
^parallel to the plane of symmetry, into two, and tuinmg 
‘ them after the manner of an artificial twin, 

^ TJiC crystallographic portion of Prof, Groth’s work is 
J good, especially so from the point of view of the student in 
Uhe Gemian universities, where the honoured name of 
[ Nauniann still holds crystallographers by the spell of a 
** notation which has the advantage of looking very simple, j 
^ while in reality it is complex and incomplete, and for 
purposes of calculation, and indeed for other than a very 
superficial crystallographic representation of crystal forms 
I: — not of crystal faces— has next to no value. 

^ Of course, Prof. Groth is too sound and excellent a cry s- 
tailographcr not to feel and to acknowledge as he does in 
this preface, the great superiority of the method of Prof. 

^ Miller for all the purposes which give crystallography its 
character as a science ; and accordingly he introduces his 
^readers to the system of Miller, co-ordinating the two 
methods of notation in his descriptions of crystalline forms. 

I Indeed, when he touches on the fundamental principles 
of crystallography in his section on the doctime of rones, 

^ he discards at once the notation of his illusfnous country- 
l man, and liandics the subject entiiely in the language and 
method of IMiller ; a language and method which in fact 
arc the result of an elegant dcvtlopmcnt of the original 
principle of Weiss, and were fiist independently em- 
ployed by the famous German mathematician, Grass- 
' mann. In point of fact every crystallographor now uses the 
Millerian formuhe, and actually while using the notation 
of Naumann, prefers to translate it into the simpler 
, symbols of Miller in order to deduce the determinants 
father than employ the earlier modes of calculation, 

' Again, what crystallographer who has had to convert 
I the notation of IMaumana for the rhombohedral into that 
I for the hexagonal system, but knows the complexity of the 
I process, and must recognise the superficial character of 

i iha^ notation? Moreover, for a distinctive representa- 
tion pf hemi- symmetrical or tetarto* symmetrical forms in 
language or writing that carries a scientific meaning, the 
, notation of Naumann is powerless* 

' ]&at Pfofc Groth is writing for a German public, and 
{ he has to write a book that will pe read. It is to be 
I hoptri that bis work will be widely read, so widely as that 
j his intelligent countrymen may be prepared, when it 
. reaches a seoimd nr at furthest a third edition, to accept 
f the chahga to Ih© Apglo^Germaii notation and methods 
; ^ch W«s$, hjeumann, Gmspmn, Whewell, and Milkr 
of thko greatest names nmang European crystal* 
hfvp ^aborahsi 

■ 
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There remains, however, a word to be said upon th© 
examples selected by Prof, Groth to illustrate this part of 
his treatise. They are as interesting to the crystal-^ 
lographer as they are excellent from the point of View of 
illustrations ; for the publication of several of them in 
this form serves to bring together valuable illustrations 
of the different kinds of merosymihctry, of which some 
are new, while others have to be sought for only in tke 
memoirs in which they appeared. 

It may have been the result of a practical estimate of 
the smallness of the number of Englishmen who would 
have been interested in seeing them, that prevented Herr 
Fuess, the optical-instrument-maker of Berlin, from 
sending to the Loan Exhibition a set of the instruments 
in the improvement of which he has been SO largely 
guided by Prof. Groth, it was, however, a short-sighted 
view, for the students of this subject are increasing ; the 
I physical laboratories of Oxford and Cambridge, and 
some London teachers of physics, are, for instance, turn- 
ing out students quite competent to handle and to appre- 
ciate such implements of research ; and for all suOh 
students the instruments of Soleil and the other French 
makers represented in the Loan Collection naturally have 
the greater attraction due to proximity and to their having 
been for several months where they could be seen and 
handled by English teachers and their students, 

N. S. M. 

Om BOOK SHELF 

La V/i^esBoM Note surle Ediede\ Ferments dans 

/a Nutrition de^ Piantvs. iUr E. Morren, (Gand, 
1876,) 

This paper is brought foiward by Prof. MorreU as a 
siippleu»ent to his observations on carnivorous plants. 
Its mam point is the statement that digestion is not a 
function exclusively of those plants termed ‘‘carni* 
voious,^^ but is a process common to all living beings, 
vegetable as well as animal. Animal digestion is, he states, 
according to the most approved view, a process of fer- 
menution consisting essentially in a transformation of 
cuUoids into crystalloids, this change being a necessary 
prehminary to absorption. In the same manner all plants 
digest ; and the process is precisely analogous to that of 
animals, and is again essential befoie assimilation is 
possible. The 01 dinary vegetable ferment for the conver- 
sion of starch into glucose is diastase, which has been 
detected in barley ; it occurs also in the tubers of the 
potato, near the “e>es." For the fermentation or diges- 
tion of nitrogenous substances, albuminoids, a different 
ferment is required, and this we have m pepsme, which 
has been delected by several observegs in the viscid secre- 
tion of Nepenthes y and other insectivorous plants. 

According to Masters, it occurs also in the nectaries of 
Hi dehorns; and a similar substance has long been known 
in the latex of Cariea Papaya. Vegetable digestion ii 
therefore as widely diffused and as various a phenomenon 
as animal digestion, and consists in the transformation of 
the raw insoluble food material into soluble crystalloidi* 
capable of assimilation. It takes place chiefiy in the 
reservoirs of rescrve^-malerial ”-^-“seeds, underground 
stems, roots, the bark, the pith. The nutrition of plimfe 
is made up of three successive processes ; '-elaboration, 
digestion, assimilation. The first consists in the prodim- 
tion, out of its elements, of a carbo-hydrat^and can tiMce 
plaoe only under the Infiuencc of light Digestion con- 
sists essentially in hydration— as in the conversion m 
stkreh into glucose-^aad is associated with an ©votation 
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of corbonic acid. It k mstmmxdtd hy a moleculor 
ctoirc which renders die resttmng product soluUe and 
fusible. Assimilation il simply we absotption by the 
livtng tissue of the substances thus prepared* one of the 
chief processes which accompanies being the rever* 
sion* by loss of water* of the glucose to the condition of 
celhilo^* a substance isomeric but not isomorphic with 
starch. IntusBuscqition* therefore* is a process which 
can only succeed digestion. Ko essential difference can* 1 
in fact* be maintained between the manner in which 
animals and plants <^gest their food. A. W. B. 


LETTERS TO THE EDITOR 

[ The MtHter does not hold himself responnbU for opimons expressed 
by his correspondents. Netiher can he undertake to return, 
or to correspond with the writers of rgecied manuscripts, 
Ho notice is taken of anonymous communications^ 

Hygroscopic Seeds 

I HAVB lately received an interesting letter from Fritz MuUer, 
in St Catherina, Brazil, on the subject of hygroscopic seeds. He 
tells me that in the bighlands|of the Uruguay he has succeeded in 
discovering more than a dozen grabses, as urell as a species of 
geranium, whose awns aie capable of hygroscopic torsion. He 
has been so kind as to send me specimens of the grass-seeds, 
and many of them appear to be as beautifully adapted as those 
of Stipa, Avena, &c., for penetrating the ground in the manner 
which I have elsewhere described.^ The mo^t curious among 
the specimens received are the seeds belonging to the genus Aris- 
tida. In one of these the awn is longitudinally divided into 
three fine tails, six or eight inches in length, each of which twists 
on its own axis when the seed is dned. These tails project in three 
durectioni, and more or less at right angles to the axis of the seed, 
and Fritz Muller states that they serve to hold it in an upright 
position with its lower end resting on the ground. The seed is 
pointed and barbed in the usual manner, and wben it is made to 
rotate by the twisting of the awns, it evidently forms a most 
cfiectual boxing-instrument, for Fritz Muller found many seeds 
which had penetrated the hard soil in which the parent plant 
was growing. Another species of Aristida is interesting to me, 
because it illustrates the explanation which 1 gave of the torsion 
of the awn of Stipa, namely, that each individual cell of which 
the awn is composed is capable of torsion, and their combined 
action results in the twisting of the whole awn. Now in this 
species of Aristida, each of the three tails into which the awn is 
divided is capable of torsion on its own axis, and as the seed dries 
they twist up into a perfect three-stranded rope, just as the com- 
ponent cells combine to produce the rope-like twist of the Stipa 
awn. And as the tails wind together and form the strands, the 
seed is made to rotate end thus bury itself in the ground. 

Down, Beckenham, February 19 Francis Darwin 

Mind and Matter 

But for illness I would have made an earlier reply to 
Mr. Duncan’s courteously-expressed objections (Nature, vol. 
XV., p. 295) tb my analysis (Natitre, vol. xv., p. 217) 
of his very ingemous '‘solution’* (Nature, vol. xv.. p. 
78), A geneiaf “mistake,’* and an “ essential omission, ’ are 
the charges against mm. The mistake is in “ regarding what 
was intended to solve a problem as intended to prove an alleged 
fact.” “The alleged fact,” he adds, “that consdousness 
depends on nervous organisation, I assumed to be a fact, and 
undertook to indicate bow the dependence might be conceived, 
or regarded, to exist” He says that 1 clearly understood this 
“at starting.^’ Where now is it that I “ fell into the error?” 
His first step towards “ ckating away difficulties in the way of 
our coneervmg the relation of consciousness to matter,” is to 
this fact : It is no more difficult to conceive of matter 
b<^ su^ective than of spirit being subjective.” This is a 
dermatic statement about our powers of concdviiig ; no hint of 
as to h0O we may conceive. We ordinarily conceive of 
“spirit^’— the **t 0 o,** the “subject”*— as susceptible toconsdotiih 
nets, or “subjcctiw,” because we (the ego) feel we are conscious; 
but is it “ a« easy ” to conceive of a stone as susceptibie to con* 
fciousness, le, subjediye ? To say if i>* I called ^petHio prin- 

i TVvwf^’. Ztnn, Soc„ vd. b# pari 3, p 149* 


because it assumes that oonceivibiUty which has to be 
esmblished. I used the word “ probability ” as Involving con* 
oeiWibiiity ; for can we intelligibly assume a probability Vnthout 
a cemoeption of what that prolmbiliiy is? But Mr, Duncan 
contends that his position is “ conceivable a», a hypothesis^ tra» 
or false.” Unquestionably we may conceive some one staih^ 
any hypothesis— a stone feels, fire freezes— but to conceive one; 
doing this ts not to have a concept of any part of the operation 
as hypothesised, however we may attach a meaning to the terms 
as such. A^atn, if any hypothesis, true or falser is already con* 
Ceivable, this fact cannot favour Mr. Duncan. 

So far X have not been led “to mistake allegations of the 
conoeivability of a notion for assumptions or intended proofs 
that the notion is true ” To the next position, “ IIow eoetyy is 
related to matter, is no less mysterious than how subjectivity 
may be a property of matter,” my objection was twofold : first, 
to the ilteical form ; second, to the aigument itself. Mr. Duncan 
t^Ues. ‘“fte parity of mystery was not intended to establish parity 
of probability as to facts, but merely parity of conceivability.” 
Now what is conedvabte in the known case? The fact of energy 
being related to matter. Next, whst here is mysterious or incon^ 
cektahle? — the manner Imv these are related. Finally, what is the 
parallel to establish ? Mr. Duncan answers, ** Not the parity of 
probability as to facts, but merely parity of conceivability,” 
But the conceivability ol htruj energy is related to matter equals 
zero, therefore, by parity of reasoning, the conceivability of how 
subjectivity is related to matter cquaU zero. I commented, 
therefore, on all that this argument supplied— a bare shadow of 
probability. My next objection to the position, “Energy may 
DC dividt^ why not subjectivity ?” is stricily categorical, and no 
flaw has been found in it, nor, intrinsicaily, in any of my objec- 
tions, which have now been shown to apply to “conceivability,” 
Of the omission, Mr, Duncan says : — “The essential part of my 
solution which indicated roughly the mmius of the connection 
between matter and consciousness, and which dealt with the 
great difficulty of the question, IIow to account for the two 
aspects of matter, the conscious and the unconscious? has not 
been touched by Mr. Tapper. ” Because all this was based on 
the untenable ground that “subjectivity may be dhdded,” I 
, closed my analysis here ; but will conclude with a few remarks 
on the ingenious and original parallels drawn by Mr. Duncan. 

! “As energy potential is rest, so subjectivity potential is un- 
consciousness. As kinetic energy is motion, so active subjectivity 
is consciousness.” Now energy, both to the materialist and his 
opponent, is a hypothesis, not a phenomenon; and it is not 
legitimate to support one hypothesis by another, 

Again, if euhjectivity is defined “ susceptibility to conscious- 
ness,” some sub-definition of “ susceptibility ” is needed ; for if 
non-innervated matter, as Mr. Duncan admits, i« never conscious, 
then matter m this form betni>^ non^suueptihle to consdomims, is 
by the definition non-Rttbjf*ctivc ; a conclusion opposed to Mr. 
Duncan’s “all matter i$ subjective or susceptible to conscious- 
ness,” his qualification, that non-innervated matter is only 
“potentiallv subjective” not availing unless this term mean 
non-subjective, and leave us with the above contradiciion. The 
expression “ all forms of matter may, by innervation, be made 
susceptible,” &c., would indeed carry the conclusion “all matter 
may be made subjective,” but then subjectivity would be an 
accident, not a pro|)eTty of matter as defined by Mr. Duncan. 
ILastly, to the phenomenalist who would investigate, and not 
create, nature, matter, or a fancied common substance for the 
support of all phenomena, is perhaps .the most unwarranted of 
all assumptions. J. L. Tufpek 

Atmospheric Currents 

Clement Ley thinks (see his letter in Nature, vol. xv 
p/w) that if the earth’s atmosphere contained no watery 
va^r, the great currents of atmospheric cironlarion would be 
qntte v^ike what th^ are. 1 think, on the contrary, it Is as 
certain aivthe established truths of physical astronomy, that if 
there wcrelaj^ watery vapour the great currents, though ndt the 
akorms and ollAer temporary disturbances, would H nearly %hat 


!i[li winds belonging to f he great entrents, though not local 
winds, fittwn part of a system & drenlation bets^en the equa* 
torial and the polar regions, whkh Is eansed by the diH^rimce OL 
those fimlona In temperature. Ecj^otiali^ iscnnitantlyfiow 
towaids the poles, and polar air towards the equator ; the 

ak brfrgs the greater rotatotp udodty of the equattsrkl 
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iMit^ !iy Mu*. Mrtfcdw* 1 * ( nmmnc^tttutm- 

BunijMva, pnMoM l»y 1ft* j * 

}l^ll«d Biafti4 {AtkiMum prewnted hjr 

IMy 3jmb«4?y; % BlMfcrino 0#1 (OhuaSttm ;^ssf 7 imm)f 
p*e^m«a hy Ux. t* W. trmt ; t BtUrrhel Wild 
[ 0 pis ^nrM) ftm « Surlc^te (^«/7Va/rt 

Soutli Aim^ tw Pmndtcct* 

dirrimus) ikfm d«|^08it«d ; a l*:ommon Katilesnake 

Kt>irth Arnica, purchased. 

^CmNTmC SSMIAIS 

JiMBFimn ^mal tf and Arts^ l’‘rbnj‘ny.*-‘A«.tro- 

<dbiaa»Tatlmi^ on ^ litmoaphere of the Rocky Moun^ 
taioi Khyide at elevatiofus of fioih 4,500 to n 000 in Utah 
imd Wywiatt Tarritaiies and Colorado, hy i^xnf Draper -- On 
^aStr^pfliadl&rombenaols, and theb* dcrjvatives by Dr. Austen 
(mo«id — On the orbit of the planet Urda (167), by C. 

If, F. Fetere. -^Principles of compensation in chionometers, by 
J. IC. James, M.O.— f^otes on the Vespertme strata of Virginia 
ana West Vitjgjnia {concluded ), by W M* Fontame.— On the 
chetnicft! Composllttm of the flesh of Ihppo^Usms amerumns^ 
by % IL Chittendecu — Notice of Darwin on the effects of cross- 
end self-fertihsation in the vegetable kingiiom, by Asa Gray. - 
Note on Mtcrodncm p^^tostis^ by S W. Ford, — On. water- 
courses upon hoog Island, by FJias Lewis, jun. 

Pd^genthrff^f Annalm der Pkysik und Chmii^ No J2, 
iliyb.— The boU supported on a jet of water, by M. liagenbach 
-nrOn fluomctnce, by M I^omracL— Elettromagnetfc properties 
of u»oloi»eii clectnc currents (contiuded), by M Schiller, — Ihe 

- A. t ^ i T_„ •M.0' fH — A7 

the 


^exmomHlbpher as a meteorological mstiunient, by M. Buff. 


On the temperature of the electrodes in induction sparks, by 
IIenng."r»On an analogy of chromoxide to the oxides of 
cerite metals, by M. W^nicke — On the theory of condensers, 
^ M. Aron.-^ On the ratio of cross-contraction to longitudinal 
oilatation m caoutchouc, by M. Rontgem-- Ou electrical figures m 
•ohd insulators, by M. Holts. "-^On the work to be done m 
evacuation of a given space, by M, Kold^ek.— Contributions to 
history of natural science*! among the Atabians, by M. Wienie- 
matui.-^A historical note on Daniel BernoiiUliN gas theory, by 
H* XferthoM. l^With this number i*» issued No i of the 
MiU 4 ^, It contains tyrenty-fivc abstracts of various physical re^ 
icarches that have recently been puldished ] 

The Kattaporscher (l)eccmbei, 1876) contains the following 
popom of interest : —On the action of capillary tubes upon mer- 
WM7» by B- VilUn On the influence of water upon the tempe- 
rature of the soil, by K. Wollny.-^On boron, by W, Hampe — 
On the deteimination of the vapour-density of substances having 
a high boilmg-point, by V. Meyer —On the polarisation of 
:arbott electrodes, by H. Dufour.— On tbe relation of the organ 
s»f lught to the absence or presence of bght, by llerr Jo^ieph,— - 
Dn the tuM of cells and tbe protoplasma currents, by Herr v, 
V^es<jtte Futtlingen,— On symbiotkm (the cohabiting of different 
ipemas of plants), by A. B. Frank.— On the penomc change in 
he colour of a Ursm Mnroris, by H. J, Klcxi),--On the depend- 
mce of the respiratttm of plants upon tempeuturc, by Adolf 
^er«— the frequency of shootmg-stars, by J. F. Sehmldt. 
^Onthe ihflueuce oi outrounding tempefatures upon the circu- 
klion 0f matter in warm-ldooded mumils, by G# Cfolosanti. 

Feom the ytrBumUnnigin ehf naiut^istdifiscAin P^rAfts dir 
AAMmde und W^t/akm (^a IWt 2) we 

tmo tM foUawing papers i^Secticm for geography, geology, 
mtncrolim, mid pofeMtoicefy : on the meteorites of the Natmal 
Dnlvemity of Bonn, by Piof. vom Rath- 
m iiwww conokiiiim draten from some observations 
^ ojjWt of at Bpereaberg, by Prof, von 

1. fiPoAt the Neanderthal, by Prof. 

^ ytoMft iraitiMi in loelimdiBa the 
fe *^*1? ^7* wa.— Qh the caw of 
^ msemreenue of olivine in 


> Jhn^ KOCkiok m the JUinper formation near 

jgjw^ ^ Wiwrifidh fim gravtl 


Imm Rinckhore, neat Senderhorst, by the somA-^a the 
lAiermal aource* of OynhaUsen, by Herr the oiigih 

Af end changes m Downs, with special reference td those tie 
Oerkoim wmsti of the North Sea, by Herr Borggre^.— GS i fibe 
ofEhstem trausylvjnm, by Fiof vom Kaih, minimal 
Bection i On dichogamy and the conditions ugulothm tbte pith 


, , , . , . high hydrosmat?al psmwme 

theough «ndosmo|:ic action, by the same.— On the feulfc of AtuPU 
enpUam^ by Herr Andrac. Section for Anthropology, Geology, 
and Anatomy : On the palates of Ptm^loua^ by Prof. Trosml 
— On a luminous beetle of the Physodcra family from Java, by 
Herr Mokntke.— On the ferldisatioo of the ova of AmnAdct^ by 
Herr Bertkau. — On a stone sarcopha|[PS found near Sechtem 
(on the Cologne-Bonn railway), oontabiii^ wdl-preserved red 
hair of reddiA.Ii tml, by Prof. SchaaiThausen.— On the various 
views of different naturaiiste on the reproductioii of eAfe, by Prof^ 
Troschel.— On the sx^mdled CtiMum of L. Koclj, by HiWf 
Bertkau.— On some rare and remarkable Armeimm ot the 
Rhenish fauna, by the same.— On stone implements and othor 
objects found in the Klusenstcin and Martinis Caves, by fast 
Sdiaaffhausen* Section for Chemistry, Technology, Fhysiicat 
and Astronomy : On the 6epara‘ion of ethyl-bises by mesua ca 
oxalic ether, by Prof. Wallach*— On converting amides iUOn 
bromides, by V. von Richter. — On indium, by the same..— W 
some experiments withhydrobenaoines, by Herr Zincke.— Qn ogi 
apparatus for measuring very small feactions of time, by H^rr 
Gieseler,— On a new clectro-dyimmical law, by Prof. Clattsiiia 
I^hysiological Section : On tlie functions of the spioai cord, hy 
Dr Frensberg -On the structure of the tissues ol blood-vessels 
and the inflammation of veuxs!, by Herr Kostei. — On iiantoiilire 
poisoning, by Herr Bmz.— On the influence of salicylic add 
upon the bones, by Herr Roster. The remaining pspem ore of 
purely medical interest. 

AVofe Lombardo d% Soknu e ZAien, ReUdicOnti, 

December 2$, 1876. -—On some differential equalions with dgje- 
braic integrai, by M Brioschi,— On the electric theory of the 
radiometer, by Ferrini.— On the an ti-fermentative action of 
bone acid, and its application in therapeutics, by M, Poili«— On 
the \dcr<Htum orpstr, a new vegetable parasite which has devas- 
tated many nce-flelds of Lombardy and the Novarese during tAt 
pa&t yt^ar, by M Catianeo MildelJa, a new genus type of new 
tnbfcS of Polypodlacex — Gmcco-Tndian studies, by M* Cantor^ 
Kelating to geometry, algebra, astronomy ; &c. 

MorphdQ^schei JobthuiA vol. n. part 3 -*On the struciom 
of the skin and dermal sense-organs of Urodela (Proteus, Meno 
poma, Cryplobranchus, Salamandra, Tnton, Salamondrins^, by 
F. Leydig, four plates.— On the metamorphosis of Echiums, 

W. Salensky, four stages figured,— On the exoskdeton of fisheSi 
by 0 . Herlwig. Part i, smy-eight pages, six ^aies, relating ^ 
biluroids and Acd^enseroids. The placoid scales of Selachiai«H 
the dermal teeth Of Siluroids, and the dermal scutes of Accipem* 
seroids are shown to be homologous.— Contribution to tbe mor- 
phology of the limbs of vertebrates, by Prof. Gegenbaur. — The 
most ancient form of the carpus and tarsus of Amphibia, by R. 
Wiedershelm. 


SOCIETIES ANE ACADEMIES 
T.ONDOW 

Royal Society, February $. — On the Transport of Solid 
and Liquid Particles in Sewer Gases. 1 i> By L. Franldand^ 
V R.S. 

The SttSpepsion of vast aggregate quantities oi ooBd and Hqnkl 
particles in out atmoa^ete is the subject of daily remark. Cloudy 
fog, and smoke consist of such particles^ and I have repeatedly 
seen at a distance of a few feet abundance snow-crystals float- 
ing m the air, when tlie atmosphere was apparently perfectly 
clem and cloudleis by fMmg the eye in shadow and then look** 
ing Into the sunshine^ 

Prof* Tyndall has, I cmMseive, proved that every large proper* 
tkm of the suspended particles mtlmLcmdonatmcepherertma^S 
of water and other volutilie liquid or solid matter by showm^twt 
^e heat of bodmg water fe sufliefeiit to dissipate them. Tw 
this is the irtit ex^onadon of Urn disappearance of such P«f 
by tbe er^hcodiwi of a wmdetate degree oi beat, a^ tfeal it II 
tm eanwby tbe wwefied *«wr from the heated bndy momijljyj 
and kaettg the msiiwnded dialer, an 
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t JkifilfVhA itmt itmpmM, prntt^m 4 ii $d titomottke lubsidadi in m 
IttempbM ofliydvogmft^^ in 

TJiiis an ntmoMpliaiie IdUUkdi^ tiines as rare at that of l^tmdon 
land* aa onlv half the viscotitr 

lof «ii)i «tU| ofiTava aalRoiftat mUMice to tht subtidetice oi minute 
paniokh to preaaitt them from mow rapidly 

^anonO mk per mhante. Soch particks could not therefore be 
left behind bjp' an a«(tpiding citrrm of dm $lt{^htly rareHed but 
more viacona air prodne^ by an increase of temperature to 

to theie miueout and other volatile particles which 
ear by a gentle heat, there are also others which cond&t 
of oi)|8ii)c and partly of mineral matters. Bat the 
nio seem greatly to prepOmerate in the air of towns, because 
air boctmes a//armiljf perkctly clear aOtet it has been 


The processes of fermentation, putrefaction, and decay afford 
abundant evidence that aymotic and other Ibrii^ germs are pro* 
sent amongst the oxgamc portion of the suspended matters, whilst 
many analyses of ratn*water, made by myself and others, show 
that the salts of aea^^water am amongst the mineral Conatitaents 
doating m the atmosphere. 

Of the zymotic msttets, those which produce disease in man 
are olmously of the greatest importance. The outbreak of 
Asiatic cholm in Southampton m the year 1866, for instance, 
was traced by the late Trof* Parkes, F.R.S., to the dispersion 
of inkcted sewage through the air. The sewa^ became infected 
by the intestinal discharges from some cholera patients who 
landed from the Peninsular and Oriental Company’s steamship 
p0mmh. 

In this case the dispersion was produced by the pumping of 
the mfecled sewage and its discharge, m a frothy condidon, 
down an open channel eight or nine feet long. The effluvium 
dssengaged from thli seething stream was described as over- 
powering, and WAS bitterly complained of by the inhabitants of 
tbt adjacent dean and airy houses, amongst whom a virulent 
epidemic of Asiatic cholera broke out a few days after the 
sewage received the infected dcjeotions* Nevertheksi the dis- 
charge of the fmtby liquid was kept up day and night for about 
a fortnight, and 107 persons perished. At let^h a closed iron 
pipe was anbshtuted for the open conduit ; that day the 
number of cholera cases diminished, and wuhin a weds, of the 
protection of the conduit the epidemic was virtually over. 

In this example a potent cause of the suspension of the aymotic 
poison in ^e air was obvious, but m the many alleged instances 
of the propagauonvif typhoid fever by sewer gases, the condiUon 
of dkpemon is not so evident. Does the how of sewage in a 
properly constructed sewer produce aufflcient agitation to dk 
perse liquid particles through the air«space of the sewer? I 
endeavoured to answer this question by violently agitating a 
sqlttUuii ol Inhic chloiide in a glass cylinder three Inches in 
diameter and thirty inches high, with a wooden rod, and aacer- 
taming whether the atmosphere at the mouth of the cylinder 
became impregnated with the liquid, by testing it with the flame 
of a Bunsen burner ; but no trace of lithium could be detected at 
ibe janouth of the jar, even after an agitation much in excess of 
would ordinarily occur m a sewer. 

Them k hou»*wcr, another kind of agitation to which sewage 
is iubject ihut:may produce a very different result — 1 allude to 
^ development of gases during the processes of fermentation 
sm pii|remctiom It is well known that the bursiii^ of minute 
kibbles of gas at ttm surface of aU eflervesdiig liquid causes the 



immediately into the liquid ; but It appeared to me not unlikeJy 
that other partidOs, too mkute to be wm, be simul- 

tUnemly projected, and by reason of the amaliuess of tto 
musses in relation to their sectional areas, might qontimie aua* 
pen^ in ^e oit for a Imxg tirnn^ To ascerjUun the fallacy or 
i of this notion i made the Allowing experiment ; 



, . . paper . 

rand dm fhet high was plum vertically above the 
Jbimt as the emvescenoe cobtliiaed, ububdanoe 01 
pafO^ of |i^ih W yWWe iu a Bunsen flame held at the 

A tkphite tube three inches in diameter 
in Stt^ a pom<^ fuMto 


'SSSSX‘^“^SS,iSTJgSiS^^ 

md^ty; A Bunsen flame placed at mm 

furfheut 4 ^ horn the eflermchy llq^d, shoaled that the m 
pUnded psdrtkles of sdutionof litine chloride were nm percept 
less nMdrmta than at the mouth of the paM j neWku 
they much dimmishei at the further ebd of the Sin Me 
wen the height of the paper tube wealncriMd to a»4e M 

There am, 1 thmk, be httle doubt that these purtldes, 
which had thus been carried along by a gentle current of air for 
a distance of twenty-one ket, would be similarly omlvi^ lo 
veiy Wttch greater distanoea 

The following conclusions as to the behaviour of flowing sewage 
may be drawn 60m these experiments 

1. The moderate agitation of a liquid does not cause the sus* 
pension of 4 iquid particles capable of transport byiheckwn^ 
ambient air, and therefore the flow of fredi sewage through a 
properly constructed sewer is not likely to be attended by Bie 
suspension of xymotic matters in the air of the sewer. 

2 The breaking of minute gag-bubbles on the surfhoe bf a 
hqmd consequesit upon the generation of gas within the body of 
the liquid is a potent cause of the susuetision of transportable 
liquid particles in the surrounding air, and therefore when, 
through the stagnation of sewage or constructive defects which 
allow of the retention ot excrementnlous matters for several days 
in the sewer, putrefactioi sets in and causes the genkutioU of 
gases, the suspension ol zymotic matters in the air of the sewer 
IS extremely likely to occur. 

3. It ib therefore of the greatest importance to the health of 
towns, village^), and even isolated houses that foul liquids should 
pass freely and quickly through sewers and drain-pipes, so as to 
secute their discharge from the sewerage system before putrefac- 
tion sets in. 

Linnean Society, February i.— Mr. G. Benthum, F.R.S., 
vice-president, in the chair. — ^Messrs. G. Boulgei, Alfred S. 
Heath, and William MeUer, vrere elected Fellows of the Society. 
— Mr. A. W. Bennett exhibited, and made remarks on, certain 
speclnaens of insects illustrating mimicry } these hod been cap* 
tured m Syria by Mr. N. GDdman.*^Au unusual form of double 
anemone, and some excessively large oakdeaves gathered near 
Croydon, were shown by Mr. S. Stevens, and they evoked dis- 
cussion from the Chairman and other Fellows present.— Sir j obn 
Lubbock tben proceeded with. Part 4 of Ins contributions on the 
habits of ants, bee$, and wasps. In this communication he 
illustrated by ingemous experiments his m&dus ofemndi of test- 
ing their faculties, dispasiuons, habits, &c. , by something of a 
double F apparatus ( Fi), whereby an mtervm of three-tenths 
of an inch, either by a drop from above or reachuig Upwards the 
distance from below, alone prevented ants from gaiumg access to 
a covered glass cell filled with larvm. They evidenuy had not 
the acumen to surmount the three-tenths of open space, although 
they had for hours before been traversii^ the route and carrying 
off Urvse previous to the small gap being mode. Industry Was 
cotxsptcaoudy shown by one specimen, which $ir John used id 
place in soliury confinement in a bottle for hours, and once fyt 
days, but the moment released it commenced Its labMouslurvn!^ 
propensities. It seems, from other expudment^, that 


ants m difflculties witbm smht of their companions are tnr no means 
always assisted or relieved, other altractiaus, food ana such Bke, 
possessing greater interest for them. On putting soko apeoitnens 
under thelnfluenoe of chloroform, Utile or no notice 4ras taken 
those insensible by their companions, the tendency apparently being 
to let friends lie and throw over the edge of the board strangem 
thus chloroformed. It seexns that to get ants properly latouU 
catedwith spirit for expertmenUl purposes is no easyt ^ 
some recovenng too quickly, and others remaining so ' 
dead drunk as to come under the rank pf Impra&UahleSi 
between feeUng friends and strangers the eipeiimettter 
himself baffli«;d* The sober ants ore exceedingly pmnfled at 
flndmg their friends in such a condition# As a geuw rqla 1 
pidked up dMken friends and carried thmn to tliie new^ * 
they threw into the water and drowned strangerSf 2 a i ' 
stanMmmfasiou^^ for a lew of the stMieni 
to the nest and friends tumbled into the they ^ 

return to the rescue of the ftienda, thaagh waii!| 
wai^ mtpuBed Bom the nest Sir jefcn - 

ante ot one perfectly well know daoh othdr, i 



Afftrck I, iS ?73 


NATUm 


3 $? 


dttHMdto tiw nixc^lfiffliogHiwo^ Si^ cannot be 

aoitbe j for «PWe» 1# 

»lt]« a ftitr ini^a fiw» the ae«, «« 

Aeatb^g loon fiuniiiAt to w anfts.»ht J'”*® the food had 
fjhitod doJy a ahort 8f«»« Wi« PwJuw it wa« Jong 

olicoV^n^a Iik4e*d wimojeteA from n few minutes 
to liSlf 4itt hour in most oattr<ww 4 in«ty circuitous routes before 

^ndlUff out tlije direct WMwd tlbe uest und food, and pic( 

m^Jr Sluwy in cci^tuin gnntm is u positive mstitution, the 
Atttssan slits rufmmy sosoktely lequlring slave 

nssfttsnts to tdeso,^ idress^ end to feed them» else they will 
tbdm 4 k tSan Wl> themseWea, though food be close at hand, 
A wUm Wind woodlouse (P 4 a^*artftrus h<^fmaHsept) is allowed 
homt room by the »iits» it acts as a kind ol scavenger, the ants 
no^ce of the woodlice, and even migrate leaving 
oome new species of Diptera of the family Pho- 
Hdm holing to be parasitic on our bouse ants ; and Mr. Vcinal 
lias recently describkl these interesting forms. — A paper on the 
aspects of tne vegetation of Eodnguez was read by Mr. I. Bailey 
;Balfourg who accompanied as botanist the Transit of Venus £x* 
pedition in 1874* It seems that, like the flora of St. Helena, that 
of Kodrigues naS under^ne great changes partly by human and 
other agencies. It is insular^ dry, and temperate rather than 
humid^ and tropical in character. The facies is predominantly 
AsiatiCj, though forms of Mascarene type, and even Polynesian 
and American forms, are sparsely met with. The leaves of many 
j^ants Mr. Balfour observed exhibited heteromorphum of a 
marked kind, and this he described with some fulness, remarking 
that while fisawhole in degree and kind varialde, )et among 
Species the leaf variation is pretty uniform.-— 'lh<» fungi of the 
Ch^Uen^fT Expedition (third notice), by the Rev. M. T. Berkeley, 
and on Steere's collection of tropical ferns, by Prof, Harrington, 
U.S., were papers announced and taken as read. 

Zoological Society, February ;20.— Prof. P’lower, F.R.S., 
vice-president, in the chair. — Mr. Osbert Salvin, F.R,S., ex- 
hibited a series of drawings taken during Hunter’s voya^ to 
Australia in 1788-92, wherein Duke of York Island as it then 
esdsled was depicted, together with various objects of natural 
history.-— A communication was read from Prof. Owen, CB., 
(x^ntaining an account of some additional evidence recently ob- 
tained of the former existence of extinct birds allied to the genus 
£>ram^frf 4 s in Australia.-- Mr. Sdaier read a paper on the birds 
collected by the Kev, George Brown on Dulre of York Island 
and on the adjoining pans of New Ireland and New Britain. 
Eleven species were described as new to science, amongst which 
were a new Kingfisher proposed to be called Tanysiptera ntj^ri- 
and a new rigeon to which the name of Macro^gia ltr<mmi 
was assigned. -—Dr. G. £. Dobson read a paper on a collection 
Brif Bats collected by the Rev. George Brown in Duke of York 
Island and the adjacent parrs of New Ireland and New Britain. 
Amongst these four were considered to belong to undescrihed 
^ 4 «s, and one of these to anew genus of the Frugivorous Bats, 
proposed to be called Milmyctms. — Mr. Edward R. Atston 
reim a pimer on the Rodents and Marsupials collected by the 
Rev. G. Brown in Duke of York Island, New Britain, and New 
Crdand. The species, six in number, were eitlier identic.1l with 
(flew Guinea forms or nearly allied. For the three ne w species the 
lomes of Mu$ brownie t/nmys rufis^mst and Macroj^ lugm^ 
were proposed.— Messrs. O. Salvin and F. Du Cane Godman 
mad the deSo^tiona of a collectUm of Lepidoptera made by the 
Rev. George Brown on Duke of York Ismd and its neighbour- 
Tl^ series of Butterflies contained twenty-six genera and 
IbJrty speulesi while in that of the Moths eleven genera w*ere 
by fourteen species,— Mr. B. J. M 4 ers read a desertp- 
the Croatia ccfiecled by the Rev. G. Brown on Duke 
of York l^e c^Iection, with one exception {JLystoiqmUa 

betoogtd to Dempodii. Mid contained in all forty- 
four (ipectment tejontentinc eineen nwciei Altliough none of 
^ ^ new to td^ce. sevwl mm interesting and 

A, Ctoher, F.U.S,, read a paiSr on 

annM «« of York I^nd. Ntwr bejaad. and New Britain. 
fft pim Jimia* tnpmeutra in tke coUedfos one was dtsoribed 
tl ne«r. and of ekm tnukes tkiec Wftte coiMidered to be hitherto 
wkiwwit. Amotutrt; ^ latter whe a tiew genus and species of 
ItyaM. OrtHiosedto be uM H. W. 

paper «t ^ Q^emtera os^ed Mr. Ofcoi^ 
Jwwnpte&we of York IsM, lit«w Itnlland, and New Btfudn. 


wero irnmy examplei of a new Longmaln» propoied to be called 
hrmmij^ after its discoverer. 

Oeoidgleal Society, February 7.— Frof. P. Mar^ Dunoau^ 
F.R.S., pmsident, in the chair.*— James Dmtmmg HetbeH 
William Harrison, WilMam Hutchinson, H. Me IClaassen, 
Graeme Ogilvie, Joseph William Spencer, and Gridin W. YyaO 
were electiM Fellows of the Society.— The following 
cations were rend On the chemical and mmeralogical ctoges 
which have taken plate in certain eruptive rocks of North 
Wales, by John Arthur PhilUps, F.G.S. In this paper the 
author described the fekpatbic rock of Penmoeumawr, wKich 
has been erupted through Silurian strati^ and rises to a height of 
t,553 feet above the level of the s^o. The rock, which is com* 
posed of crystalline felspar with mimxte crystals of some horm* 
blendic minenil, is fine-^ined and greenhm grey, divided into 
beds by joints dipping north at an angle of about 45^, and again 
divided by double jointings, sometimes so devdoped os to render 
the rock distinctly columnar. At the eastern end ni the moun^ 
tain the &tone is so close in texture as often ahnest to resenible 
chert. In the next two quarries westward the rock is coarser* 
and Its jointing less regular. In the most wester^f' quaxty the 
stone is generally fre^ier in appearance, closer m grain, and 
greener m colour. All these stones are probably mmiheations 
of the same original rock. From the chemical analysis of the 
rocks the author concludes that, supposing them all to have had 
originally the same composition as the unaltered rodk in the 
most westerly quany, that at the extreme east of the mount^ 
has lost about 3 per cent of silica, and the others have received 
respectively an increase of i *35 and 077 per cent of silkiu^ 
On a new species of BelemnUts and ^mia from the Middle 
Tertiaiies of South Australia/* by Ralph Tate, F.G.S., Pm* 
lessor of Natural Science in the Untversity of Adelaide. The 
author noticed the occurrence in deposits of supposed Miocene 
age in South Australia of a species of Belemmte \Bdemnvk$ 
tenescens) and a Salmta ( 5 . tertiaria). These fossils were ob* 
tained from Aldenga, tweiity»six miles south of Adelaide, on the 
east coast of St. 'V^ceni’s Gulf, where the long series of sea- 
cUffs contains an assemblage of fossils identical with that of the 
Murray River beds. The Sa/mia is especially interesting on 
account of the diacoveiy of a living species of the genus by the 
naturalists of the ChaUmger. — On Mauisamus qardmeri (Semey), 
an Elasmosaunan from the base of the gault at Folkstone^ by 
Harry Govier Seeley, F.L.S., F.G.S., frofcssor of Gfos^hy 
at King’s College, London. The author described the skeleton 
of a great ]ong*necked Saurian obtained by Mr. J. Gardner 
from the Gault of the cliff at Folkestone. The remains obtained 
included a tooth, a long series of vertebrae, some ribs, bones of 
the pectoral arch, the femur, and some phalanges, indicating a 
very large species, winch the author referred, with some 
to the genus Mauisaurus of Dr. Hector, founded upon a Saurian 
from the Cretaceous formation of New Zealand. He gave it the 
name of Mamsaurus gardneri in honour of its discoverer. A 
small hes^ of pebbles was found in the neighbourhood the 
ribs, and it was supposed that these had been contained in the 
stomach of the animal. 

Anthropological Institute, February 13.— Mr. John Evans, 
F.K.S., president, in the chair.— Miss Bucidand read a paper 
on primitive agriculture, in which the value of the study of tlie sub- 
ject was explained, as determining migrations, Ac., of nadons In 
pre-hlstoric times. It was observed that agriculture could only 
have been practised by peoples having settled habitats, and wax 
probably carried on then, as often is the case now, by women ; 
that agr^Iture was and i$ still unknown^ to some of the lower 
races who coniine themselves to the curtivation of indigenous 
roots and fruiti^ whilst the h^her races cultivated the cerenti. 
The origin oi the cereals ft still obscure, and mafse, whldi haS 
been considered indigenous to the New World, and unknown in 
Europe before the time of Columbus, was, in the opinion of Miss 
Buckland (based on the reports of recent travellers in A&fco, 
Madagascar, New Guinea, China, Ac.), cultivated by peoples 
wliich have never had intercourse with Europeans. In America, 
China, and Ancient Egypt there are traces of a time anterior to 
that of the cultivation of ttie cereals j: and a siwilarity of myths, 
customs, Ac.» of China, Egypt, Feru, and Mexico leads to the 
conclusion that an allied pie^Aryan race introduced cere^ into 
alt thme countries. In the diseuMdon, Mr. Boyd DawkinA the 
president, and others took part.-*^Mr. H. Hyde Clarke exmwt^ 
some Weapons horn the i&oason River, on which Mr. Ffanks 
m OtlMffi nsmudied. RMekUI exMWfod ■ oT 

ymy$an iwd flint «c,, nm HokwttM. . 


ih, BMkqwrk^ ii|!« fttadcs, ytki ottos Spoto 

Soctoto Tidto^ib tto^ftoAemi iMsitmy 5>— ltof> 
tAtoi F.&S > in tto ttoi i»a«t On sbiutts nad 

»«ar563esa^£afes»,g 

Mifs Pjfetewf b ^ s\mt» ^&r wMs^arm^ imrpoBe^ 

m fmmp^ i« pra^toal td«gr<ipliy. The 
immr tbe qtiaaido ^ «lein?o-magiieUc 

Mttotte ma^yn w iW4lt« Qf ilie inv«stlgatloik$ 

on m ** Wliikr Mmt upon whidt ixe mi boon nBOeotly cmgaged. 
Th« **^^4** om^t wkli is tocelm from a «.impJe coil of 
sn«c!Mt# w^e bexn^ Cclectcd ns the it wni shown 
tlibc inicrtlou of a core iss well as by vnryini^ the quantity 
4ttiionintbcnmntnre, thcsticngtihofthc “extra*’ ewrent nwght 
ho iiaprtascd no less than ^^,358 thnes* The means which 8hoiti4 
be n4opte4 m order to ootmteract the prejudicial elfects of the 
extxu currents upon the speed of workup were then desciibed at 
lengthy and the emidoyment of dectro^magnetic shutite in otder 
to compensate for the tiaik induction Which proves so trouble- 
some oh long lines was also fully gone into* 

Medxcnl Mloffoscopieal Society, January ip -^Annual 
General MfN{ting*^jDfc !• F, Payne, ptesident, la the chair 
The semtiuty# Yefmart; for the year 1876 was read <-1 welve 
papers on iiniportiait ««biects were read during the year, of which 
tear wwe nhmtrative of hew IWms of instruments applicable to 
meiiSk^ btsiOlogy-^The number of members m Pecembei, 
1876^ WMB X3p«<-^T!he retlifug President (Xir. I^ync) then d«- 
litem his acidms, m the course of which he remaiked that 
the bodety was passing through a cnsia, having outgrown 
its devebpmental stage, and that its sphere of usefulness wm to 
be found xaihce among medioal ptaotitioners than among 
fftadeutSi Ibr whom it was first intend^ Alter pointing out the 
spmdal lunction of the Society to be the study of histology in 
mirshthon tp medical practice and public health, the speiher 
pdSsed In review the work done dnnng the past year by the 
mmSbm of the Soae^^ 

Viaoxhi (l^hilioaophiatl} institute, February 19 •-Di C 
$ in the ohiox*.<^Mr« Monhead read a paper on 
cpoipiitative psychology* 

BosrON 

tifinural Hiatoiy Society —Mr* Hyatt’s important contti^ 
bauon on the hlh-histoiy of the groups of AmmiaaittA 

December, 1876) develops and appllea m detail to the 
Staphanneems gpoup (of which ^ is an important 

lueaaberh hw doctnties as to the period in Uie at which specific 
peeuliiuditics appear 1 le endeavours to rnove that the species of 
a group inhent the dbatacteristlos pf their ancestors at earlier and 
earimr fcnods, mitil they become present even m the very young 
forms. He further bn^ forward evidence of the mheritance 
of old«age or senile charactets which Mrabode the extmctiou of the 
group* Thus the successive species of almost all laige groups { 
nooneripr Inter liuherii the senue features of their aucestms, so 
HI |o itpioduce them at early stages* Further, there is a broad 
between the semfe characters in diderent groups. 


AdHileiwy Wf fieience#, Fehnmry I9*^M* Fet^t m the 
chuhr#— The iblHmring pnpem were read »^Meridian obsermtiems 
of amall planet^ at Greenwidh and Fans Observuemes, 
during the foarth of 1S76 1 commtmicated by M. Le 

VmVier —The tmnmh spemee* by M, de QuabMue^ An out- 
Ime M the wiowe jam in h^ newwork cot me aubjeet^ 

Bmirki of Hi Cbevml on a veoeut note of hi lUdniwmrski 
mMvft to pho^dtoremence of Ojcganie hodim*— Properties 
t;i|«nmon to eanaM, to eohdult pq^, and to rivers with 
wnW ym How (contitMted), by M Bcileau*— MM* X>uaiaiv 
and BousstegauU were appointed a Coni- 
mMdW in give an opmmu m the matter of be- 

BwMan aad M the aii«}et in water, 

W |l« dft when a steady jei i| lent nortually agahuH: 

dmeMteh fs^mtebe gradmdW withdrawn them iffoun^ di|^ 
tatee Made at the 




pothte, 

mteWinh plx^ rotate 
ipllte Mite he 


near the Oritoi^ thtegwidiidly^^ TlS 

aucbbroembessome other niBhete .^^3 m 

M dd Qa$pai%s«^On orthcfonat symddte <mmUm a 
of surdtete of the second degree by H. 
on the methods employed for dem^^ni «f the emves 
of mrommlml bbjemves^ accompanied widi tnim $» dMdg^ 
mg the oatmOteion, by M* d metes of 

the fpcuashig of a miimsoope without tmtehiaf eimier ™ 
strummit, or the object, and without albdUg the dbsedtei 
of the line of vision, by M* Govi* This is bleed on the ihte 
that the interposition between objtedve and object Of a teedixiM 
mote teh’mgeM dian mr, with plane pacallei Mdte at rigM** 
angles to the aads of the mioroscpte* will cattse an apparent 

vatiou of the object repiesentod by pt e C *, when d is the 

elevation produced, e the thickness qf the medium, and w its 
index of re&action relatively to air oi vacuum* He uses a vessel 
of liquid With glass bottom and varies the height of the surfate 
either wnh a plunger or a communicating vessel —Hew pteoesi 
of tihotomlcmgraphy, by H Payel The upper end of the tetcro- 
scope catches m a wuodefi frame on colonnettes, the aperture of 
tins corr<sj>oiidtiig with that of a dark champer whuh can be 
placed or removed at will In this chamber it» » moveable 
idano*convex lens, and througli tt an image equal to that teen 
Ly the eye is thrown on sensitised glass the tnloro 
SDjpe and the dork chamber, by M* Neyteneuf This Lives 
some theoietical results from examination of Dr Fayel’s method* 
■—On the manufaaure of carbon (muduoms for the electric lamp, 
by M Carrd. He r miuded the Academy of his own expen- 
menta Moistening < arlmn powder with syrups of gum, i^ehitlue, 
Ac , or fixed oils thickened with resins, he i^t 9 piaaiio and com* 
Bistcnt pastes very suitable for making carbon paints of Even 
without other admixture, the? give mote light than the ordinary 
carbons ni the proportion of 1*35 to s — btudy anddetenuma* 
non of the pmdpal colouring matiurs used to lahufy wines, by 
M* i^hanal —On the action of alkaUne sulphocyonatel on idilor^ 
hydrates of alkalies of the fatty senes, by M Be ClemouC — 
Action of electrolytic oxygen on glycol, by M* Renard —On the 
discharge of the toriiedo, studied with Lippmten’a electronttateir, 
by M. Matey If the dischaige of a toipcdo, much wcakenedt 
be directed into the dectromeier, the mmeury moves in the posi- 
tive dlte^iion, in a jerky way, progressing 4 way$ more than it 
^ ‘ analcsjy to the phenomena of 


goes hack* This shows a strikin 


mnsculat conti action*— On the locaUsaeion of coppei m the 
system, after ingestion of a &ak of this ineiak by M Kabuteau* 
It wotdd be rasn to af&rm poisoning with a sale of copper, be*^ 
cause eight ire even twelve cenugramuies of the ntetal might be 
found in the Uver $aks iopper are kis pow^mote ften 
hitherto supposed —On the im developuieat of a atar-dah^ ht 
M* hob— On the hair of vine shoots, applted to marvufoctnre of 
pajicr, by M Boutin —On the reconoikmeit of motel liberty 
wuh scieteidc determinism, by M* BoussiUesq* 
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‘ f'Wi&tNANt) Helmholtz 

r [3g Helmholtz lo mathcccm- 

tk% |4i»5|^0f» physiology, peychdlogy, and cxjsthetlcjs, 
m ^ h*kO^ to syil cuWntors of these various subjects. 
IfOit of tdm have risen to eminence in any one of 
ifiii4m.isigt have done so by devoting their whole atten** 
item to t^ndence exclusively, so that it Is only rarely that 
tito Mtivnimss of different branches can bt of service to 
atitOr contributing to one science the skill they 
We ac^ubmd by the study of another. 

HdnOO the ordSuary growth of human knowledge is by 
aasCusidmiliiion rouhd a number of distinct centres. The 
however, must sooner or later arrive when two or 
more departments of knowledge can no longer remain 
^dependent of each other, but must be fused into a con- 
ftlsteat whole* But though men of science may be pro- 
foundly convinced of the necessity of such a fusion, the 
Oj^ration itself is a most arduous one. For though the 
phenomena of nature are all consistent with each other, 
wt have to deaf not only with these, but with the hypo- 
theses which have been invented to systematise them ; 
and it by nd means follows that because one set of obser- 
vers have laboured with all sincerity to reduce to order 
4 me group of phenomena, the hypotheses which they have 
formed win ht oopaistent with those by which a second 
set of observers have explained a different set of pheno- 
hdmena* Each science may appear tolerably consistent 
within itself, but before they can be combined into one, each 
must he stripped of the daubing of untempered mortar by 
which iia parts have been prematurely made to cohere. 

Hence the operation of fusing two sciences into one 
generaliy involves much criticism of established methods, 
end the explosion of many pieces of fancied knowledge 
which may have been long held in scientific reputation. 

Most of those physical sciences which deal with things 
whhout life have eitiier undergone this fusion or are in a 
fsh state of preparation for it, apd the form which each 
filially assumes is that of a branch of dynamics. 

Many Cuftivators of the biological sciences have been 
hniirhssed witii the conviction that for an adequate study 
^ their tubject a thorough knowledge of dynamical 
eciepce is essemial* But the manner in which some of 
tiwwh have o«t and pared at the facts in order to bring the 
phtikoinena within Ac range of their dynamics, has tended 
to Arow discredit on all attehipts to apply dynamical 
w>ethodstow«%y, 

^ Wepuaipose to Kh«ike a few remarks on a portion of the 
tewrtjfic worit of Heteiholts, wito » himself the most 
exw»i 4 e not fiereJy of ejttenslve acquainunce 
Wfc tsSeWts ocBnbihed wffh ^oyooshoest^but of a tho- 
%W* 4 t <rf iwdf denMuu}, the mastery of many 
wa difiiiif nudEjhs Its mark on each, 
y mWHWm tidawiK f^ai!^hai4 Ifelmholu was born 
3 *. I&tji at PhtaiiMn, wham his fether, Ferdi- 

au 

SSS?’ tflt* 9 (m eh>4[tat«d EnsHdi 

toia* admit of his »i« 4 y' 

UMi m hMeal ttttdaat. Hoj 

'V, ^ iHLWilkaJlSL ^ 


ithdrofbrc became a military surgeon, ahd continued in 
Aat position tin the cud of 1848, whto ho Was appointed 
AUsi^tani of the Anatomical Museum of and 

Teacher of Anatomy at Ae Academy of Arj^i In the 
followitig year he Vent to Konigsberg, in as 

fessor of l^ysiology. In 1856 he became Fwestor nf 
Anatomy and Physiology at the UniversUy of Bonn } fc 
1859, Professor of Physiology at the University of Heid(d^ 
berg 5 and, in 1871, Professor of Natural Fhiloso|Ay to 
the University of Berlin* 

It was during bis career as t sdrgeon Aat he 

published his celebrated essay on ^ The Conservation of 
Energy.^' 

The science of dynamics has been so long established, 
that it is hardly conceivable that dny addition to its 
fundamental principles should yet remain to be piiade* 
Bui in the application of pure dynamics to aOMialt bodies 
a great deal remams to be done. The great work for Ae 
men of science of the present age is to extend our know- 
ledge of the motion of matter from those instances in 
which we can see and measure the motion to those iti 
which our senses are unable to trace u. For this purpoit 
we must avail ourselves of such principles of dynamics 
as are applicable to cases in which Ae precise nature of 
the motion cannot be directly observed, and we must sds® 
discover methods of observation by which effects which 
indicate the nature of the unseen motion may be mea- 
sured. It is unnecessary' here to refer to the labours of 
the different men of science who, each in his own way, 
have contributed by experiment, calculation, or specula- 
tion, to the establishment of the principle of the conser- 
vation of energy j but there can be no doubt that a very 
great im| ulse was communicated to this research by the 
publication m 1847, of Helmholtz's essay ** Ueber die 
Erhaltang der Kraft," which we must now (and correctly, 

I as a matter of science) translate Consen/afim of £netgy^ 
Aough m the translation which appeared in Taylor'S 
^ Scientific Memoir$," the word Kraft was translated 
Force in accordance with the ordmaiy literary usage of 
that time. 

In this essay Helmholtz showed that if Ae forces 
acting between material bodies were cqulvident to stttrso:- 
tions or repulsions between the particles of these bodies, 
the intensity of which depends only on the Astance, then 
the configuration and motion of any material system 
would be subject to a certain equation, which, when ex- 
pressed in words, is the principle of the conservation of 
energy. 

WheAer Ais equation applies to actual material 
systems is a matter which experimeat alone can decide* 
but Ae search for what was called the perpetual motion 
has been carried on for so long, and alievays in vain, 
that we may now appeal to the united experience of a 
laige number of most Agenious men, any one of whom, 
if he had once discovered h violation of Ae principle, 
would have turned it to most profitable account* 

Besides Ais, if Ae principle were in any degree incoi^ 
roct, the ordmary processes of nature, earned on as 
Aey are incessantly and in all possible combinations, 
^ould be certain now and then to produce observable 
ahd even startling pihenomcna, arising from Ae a^- 


id ocmiMsrvai^ 




ihn irf tite 

l|ei|URetvt»i^ pt AsNbf ^ <fep0*><l wim&y on 

0 aWja^floit of *%% nor Oven m tht remoTte- 
eon^nolonv stony fen deduced from i% bnt tn 
tShO fevtflby of tibe iixot^Mo fOtooded oa^bis principk 
WboylmrotM^iwotkk^oitom a sdenoe by tbe eolUga- 
tSon of known fntt$, ©Hr to seek tpt n« explanation of ob^ 
ao«wo |A»d^0inefta by devising a coarse of experiments, 
^ pifton%iin Of the ccmservadon of energy is our unfatl* 
ing Sfbkk l4 gives u$ a scheme by vdiiob we may ar* 
rai^dbeikM of any physical science as instances of 
Xto^trnni^ornmtio^ of energy from one form to another, 
k Indicates that in the study of any new phenomenon 
0m dnst iaquiiy must be, How can this phenomenon be 
to^ined as a transformation of energy } What is the 
oi%mai form of the energy ? What is its fiaal form ? and 
What are the conditions of the transformation ? 

To appreciate the full scientific value of Helmholtz's 
little estiay on this sut^i^ we should have to ask those 
to whom we owe the ii^eatest discoveries in thermody- 
namics and piker branches of modern physics, how many 
times they havp read it over, and how often during their 
lei^ardbea they felt the weighty statements of HelmhoU/; 
acting im their minds like an irresistible driving-power. 

Wo ctome next to his researches on the eye and on 
vision, ap tkey are given in his book on J^hysiological 
Every modem ocuUst will admit that the ophthal- 
lllpspilpe, the original form of which was invented by 
Hoknholts, has substituted observation for conjectuie m 
Itos diagnosis of diseases of the inner paits of the eye, and 
has enabled operations on the eye to be made with greater 
ocatounty- 

HtfC thoujg^tho ophthalmoscope ts an indispensable aid 
to the ocidtot, 4t jknowledge of optical principles Is of stiU 
greater iztipoitance. Whatever optical iniormation he 
had was formerly obtained from text-books, the only 
practical object of which seemed to be to explain the con- 
stmetttm of telescopes. They were full of very inelegant 
matbematics, and most of the results were quite inappli- 
cable to the eye. 

Ibe importance to the physiologist and the physician 
of a tborbugh knowledge of physical principles has often 
bmnkisisted on, but unless the physical pnnciples aie 
prnmmi in a Ibrm which can be directly applied to the 
sMCtmwf of the living body, Aey are of very 
fiittie ittoe to him t but Helmholtz, Doaders, and Listing, by 
tite to thooye of Gauss's th^sy of the cardinal 

pointo trf «wt Ittstrument, have made it possible to acquire 
a knowledge of the optical ejects of ike eye by 

n Um direct 

Bat perhaps the most important service conferred on 
sefenoe by date great worit Consiatt in the way in which thto 


«je coadit^ I, 

w«w studjrtiftg 

» kjtves outot $tmm 
|)iwnAni#n«n, wd treat* a fitet Ot m V| 

Were an itiOctric current, tiie mfekdeto % Im 
gtstedksive bapn more fertile in resntm titon ^0 
of self-oontcunpbdfe^ has ever been, \ \\ 

But the best results are obtained when m 
the resoiiices of physical science so as tq vary 
and intensity of tiie extemsl stimulus, hud men cttoM 
consdousnisss as to the variation of the residtiUg 
It was by this method that Jobaanes Mdtter eetabltoipl 
the great principle that the diffemiice In the limmtionii 
due to different senses does not depend upon the4i<lteni 
which excite them, but upon the various hetvcps 
ments which receive them. Hence the sensation due fe 
a particular nerve may vary in Intensity, hut not in qiia^ 
hty, and therefoie the amdy&is of the infinitely varioml 
states of sensation of which we ate conscious must con* 
sist m ascettaining the number and nature of those simpki 
sensations which, by entering into consciousness each iti 
its own degree, constitute the actual state of feeling at any 
Instant. 

If, after this analysis of sensation itself, we should 
find by anatomy an apparatus of nerves arranged in natu- 
ral groups corresponding in number to 4110 elements od 
sensation, this would be a strong confirmation of the cor* 
redness of our analysis, and if we could devife the mekns 
of stimulating or desidcning each particular nerve in our 
own bodies, we might evon make the investigation physio- 
logically complete. 

The two great works of Helmholu on “ ThysiologicnJ 
Optics ^ and on the Sensations of Tone/* forma splendid 
example of this methjod-^ 4-^-^ sis applied to me two 


kinds of sensation which I 
the raw materials for thoui 


l^lsh the uu^t proportion of 


In the first of these wj;!^rkf, the cokmr-sensation is inves- 
tigated and shown to depend upon three variables or 
elementary sensations* Another invest^atioa, in v^hich ex* 
ceedmgly refined methods are employed, is that of the mpr 
tions'of the eyes. Each eye has six muscles by the combined 
action of which Us angular position may be varied in cads 
of its three components, namely, in altitude and asmMh aS 
regards the optic axis, and i^t^cm about that axii. lEhere 
Is no matori«d connection between these muscles or iheb 
nerves which would cause the motion of onq to be accqm** 
panijSd by the motion of any otheri so that thq 
motions ^ one eye are mechanically indtq^endent m w 
three motions of the other eye* Yet it is weB known jibiyf 
the motions of the axis of one eye are always 
panted by corresponding motions of the 


ittWily of tie e,e airf vmUw » to iaurtiate the coOf takes slace even when we covet oae eye *»ti 

a «<t inaoilewut^ W« Ipdi the cQiraeA of the slmt eye vouit^ 'tiMwIlf tm< 

fl^lS^iisSelnbSTLi coaeeiratedCt U«ete w we xoU the open eye ord^ 


{er#tIt«edieiieesstioi^ neoettairy than in the InveM^- «w4 a» quit# wWp to mm 

thepiaely«*>j«etiveiBlw»I*rfiwy. withontncewesfwndittgnwtlonof tfaeefhm / 
*0 assert that for the tmaiyits of sensatton New ^oegh the vpwuri and 
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At Aonnie wiAt of ti&& nAosa mo- 
mi fionOAHbg. l^iak^Alftk t2ia ittiOtba of eaclx 
S A%*« ita ojrtfe als ia mm to be fcOnaected in a 
tM Wti<x» of the mXt itself. 

discusses these pheno- 
iUusMdi the oooditiens of our command over 
jjthe botliet^ is well worth the attention 6f 

:ltiep are conscious limitation of their power 
^of meUjM in a manner any orpn which is capable 

iof 1 ^ 1 * ifitod of motion, 

; tn hie <^het gmat work on the Sensation of Tone as 
;a #tiysiol%lcal Basis for the Theory of Music, he illus- 
trate conditions imdiar which our senses are trained 
in a yet etearer manner. We quote from Mr. Ellis’s 
translation, p. 9j( 

; Now practice and experience play a far greater part 
in the use of our semses than we are usually inclined to 
assuhie, and since, as just remarked, our sensations 
derived fiom the senses are primarily of importance only 
for CnaWing: us to form a correct conception of the world 


without us, our practice in the observation of these sensa- 
tions usually does not extend 


in the slightest degree 
beyond what is necessary for this purpose. We are 
certainly only far too much disposed to believe that we 
must be immediately conscious of all that we feel and of 
that enters into Our sensations. This natural belief, 
however, is founded only on the fact that we aie always 
immediately conscious, without taking any special trouble, 
Of everything necessary foi the practical purpose of form- 
ing a correct acquaintance with external nature, because 
during our whole life we have been daily and hourly 
twing our organs of sense and collecting results of expe- 
rience for this precise object." 

Want of space compels us to leave out of consideration 
that paper on Vortex Motion, in which he establishes 
principles in pure hydrodynamics which had escaped the 
penetrarive power of all the mathematicians who preceded 
including Lagrange himself ; and those papers on 
electrodynamics where he reduces to an intelligible and 
i^ystemadc form the laborious and intricate investigations 
of several independent theorists, so a$ to compare them 
with each other and with experiment, 

But we must not dwell on isolated papers, each of which 
might have been taken for the work of a specialist, though 
fhw, if any, specialists could have treated them in so able 
a manner* We prefer to regard HelmholU as the author 
of two great books on Vision and Hearing, and now 
are no longer under the sway of that irresistible 
Jitter which hfs been bearing us along through the 
dbpthli of msihematlcs, anatomy, and music, we may 
vAJtWfe to observe from a safe distance the whole figure 
the iinailtecttial giant as be sits on some lofty diflF 
jwchieg the wnves, great and small, as each pursues its 
Indepbhdent course on m surface of the sea below. 


he says, **ihat whenever I attentively 
rj^asde, it awakens in me a peculiar kind 


^ waves of the in^ 
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eomptch^nsivo view of the waves dud fimlm of mt Shtel- 
lectuiA progress^ and give us from time io bis Idea 
of the meahingi of it aO* \ . 

3. CiEitR Maxurtivfc 


tm mimnsirms bill, 

P EOPLE’S notions of reform" differ very mneh 
according to their interest in or knowledge of the 
kind of thing to be reformed. At present there is much 
talk of university reform, but there is really no proposl^ 
tion before the public fbr reforming fhe universities. 
The Government Bill is simply intended td adjijit 
certain parts of the machinery of the ancient corp^ 
lions at Oxford and Cambridge and to oil the wheebi 
which with the lapse of time have become rdstyi 
There is no intention to make Oxford and Caiidbfidgft 
what they were three centuries ago—namely Universitiee 
in the sense in Which the word ** university " is apphed 
(excepting the cases of London and Durham) to evm^ 
other institution claiming the title in civilised Europe 
The historic process by which the endowed boarding- 
houses at Oxford and Cambridge known as colleges fe® 
into the hands of the clerical party, and subsequently 
became possessed of the sole control of riie university, 
suppressing the higher Faculties, with the excepdon of 
the Theological, and driving from Hie university all 
students but those who could afford to make a ruinous 
annbal payment to the cooks, butlers, scouts, and tutors 
of one college or another m exchange for indiherent board 
and lodging and a ** religious education " in a school-boy’s 
horn^book, under the disciplinary system devised by the 
Jesuits, 18 to be reversed- No re-constitution of the 
Faculties— the absolutely essential step m the reformation 
of decayed universities— is proposed, nor 1 $ the Bachelor-^ 
of-Arts curriculum to be relegated to its proper plaoe-<^ 
the preparatory schools* The colleges are still to have it 
all Uieir own way, are to be allowed still to compete wi^b 
one another in buying at the rate of 100/. a year the 
chances of distinction which a promising school-boy Cain 
give by enlering his name on the college-books ; they aj?e 
still to pursue the fruitless task of tramtag these youth* 
so as to obtain for the college the largest possible number 
of first classes” in an examination arranged and con- 
ducted by the colleges (whose representatives far outnum- 
ber the professoriate) in subjects and methods which the 
student should either have dropped at the threshold of 
the university or should pursue in a spirit and with a 
thoroughness incompatible with the conditions of 
competitive examinatiems. Prise fWlowships awarded 
by competitive examination are still to be the in- 
centives to these mercenary studies on the part of 
the young men ; the university pmfessor, eVen thmij^ 
he may be multiplied by two, is still to oceupy the am^ 
btguous position which is at present his lot-^by right 
director of the studies connected with hi« ehair, but, itt 
fact, shorn of the privBcges and fimetions of hht odSce 
through the eager coia^petition of odiJeges fbr examuMM 
tiop hofiours and tutorial fees* Worse than all, tlm lidi- 
cttlOds matriculatioh^ ea^anrinarions are to 
superseded by a thorough -uni varsity matriculariou 

tbo vrabt of whfeh the dfsgraoeM j 





It k true iit iriNIkin the |Aet quatrter ef «. 
tmtttxy that tW feU rf Tk^>Dl6i[ic«4 Fa<m% 

to Oxibtd hit»$ 1^ k!F pmctfeally crimpWe 

dfacemimt of tita JWmcal Faculty, tine Itegitia aitd 
CUakal dba^ itt mro i^ovr litM by o^e profesaor^ 
w1i0 a]p|ima 1^ ac^ieaced b tbe total ceasatiaa of 

loedidifl lit Oxford* It is true that witbin the 
same i»eyM tilte Faculty of X*a'Vs has made a partial rc»- 
api^earahoe^ and musters a few aou^professional students^ 
uudiar the Stimulus afforded by competitive examt- 
hation wtkA prize fellowships^ something more In quantity 
thaUi, but still identical in kind with, the class-work tau|:ht 
at school to boys of from fifteen to eighteen years of age^ 
is now sedulously driven into the undergraduate’s brain by 
his college tutors and lecturers. It will also be adduced 
by the apdiogists of the present university rigme^ that 
over 80,000/, have been spent at Oxford on a palatial 
edifice for the encouragement of the long-neglected I 
studies which arc ranked as physical science. It should, | 
however, be thoroughly understood that the sum in ques- ! 
tion has been primarily devoted to the production of an 
archil<?etttral monstrosity, the University Museums, which 
themgh pleasing to the aesthetic persons who invented n, 
does not pfnvide the accommodation which the subjects 
req[ttirc^ nor even so much as could, in the absence of 
mathedc muddling, have been obtained for a fourth part 
hf sum quoted with so much assuuncc. 

The actual facts which are given below show what is 
the constitution of the University of Oxford in the way of 
pnofessors^ college-teachers, and students, and to what 
studies they respectively devote themselvea These 
figures entirely refute Mr. Lowers recent statements to the 
e^et that whilst the honour-man at Oxford has a good 
education, and the pass-man a very bad one--' the 
pasf)-men far outnoml^r the honour-men. Gearly Mr. 
Lowe had not troubfod himself to ascertain the facts 
before making his attack, which was intended to show 
the danger of allowing the Owens College to become 
a imiversity. Mr. Lowe’s conception of a university is 
timUed by the model of that which be represents, and 
aiccordin^y there is little comfort to be derived from his 
attadcs on Oxford for those who believe in the univer- 
sity ’’as it exists in the great German home of untver- 
sitiel 


Ah ttmt has been written and said within the last three 
mm^tbs on the university question shows that there is a 
most serious ignorance among our public men of what 
universities are, what they can do, arc doing, and howthey 
do it, bbth in Great Britain and abroad. Only two 
members of the Hoose of Commons, Dr. Lyon Flayfair 
and Mr* Grant Duff, appear to have so mtich as an ele- 
mentary acquaintance with the subject on which they am 
about to legislate. Even Mr. Goldwin Smithy who has 
r^umed to England full of wisdom gained in the Fqr 
west# exptesses his belief in the college system because, 
certain mushroom institutions in Aisnenca 
i 0 l 4 ( 3 k mra defective as universities, have no colleges or 
Had Mt Goldwin Smith travelled 
of west, he might have formed other and 
simder c^losions after a study of Geunmn uni- 

Vtdm tbot# it Is a muster ft 
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a tm/smee of hntshing sohoots fte fosib 
w«al#w efeascs— where a mm may tearh, Dr. 
Playfair has said— how to spend a momnd fMi 
to i^gdnd it with some discretfon, but not hsiw n 
earn a thousand a-year— -how to mi^e himsetf a uspM 
member of society valuable at that rate. 

To fit a man for a career in life, the tpsk whfoh Is 
undertaken by every other universHy worthy of Jibe 
name, is absedut^y what Oxfolrd and Cambri<^e mfole 
to do, and what legislators ought to force tbcA to da 
Poor men, or men of moderate means, can oply afiftwd to 
send their sons to an English university in order that 
they become clergymen or schoolmasters, or on the 
chance that, as in the Chinese mandarin selection, thoy 
may, by submission to the tyranny of a eompetjtive 
examination, win a prize fellowship. 

Those who desire and see in the future a true uniw^ 
sily reformation— having nothing favourable to thek 
views to expect from the action of the Commissioners 
appointed without definite instructions by the present 
Government Bill— have none the less much to fear and 
to combat. It is admitted on all hands that the powers 
of the Commissioners are very great, though they are not 
dtjimteiy instructed as to how they are to employ those 
powets. Practically it will come to this, that the Cofo^ 
missioners will simply empower the resident fellows qi 
colleges to do what they have long wished and sketched 
out, namely, to marry and settle down permanently m 
the university as college lecturers and tutora This 
boon will be granted to the colleges m exchange for an 
immediate ten and a prospective hity thousand a year, 
which will go to paying for new university buildings and 
for some new (as wcU as additions to the stipends of 
some dd) professorsliips. 

The new professors will be in the same ignoble porition 
as the oid ones, since no change in the constitution oi 
the government of the university is contemplated, and 
there is no reason to suppose that they will make the 
university more remarkable for research and less nimarlp 
able for apathy, than does the existing body. The ckri-* 
caliestnction on headships of colleges— sinecures varying 
in value from 1,000/ to 2,000/ a year— iwqy be removed 
by the Commissioners, but is not necessarily to bo so < 
nor is provision made for aboUshiitg headships altogether. 
The nature of the duties of the college lecturers and 
tutors who will become a more formidable body Him 
ever, when allowed to root themselves with fomtiy Stk* 
roundings, will not be regulated by the Comitds^sfoiierij 
nor the subjects which they shall teach. At fhe $mM 
rime the nou'^rcsident fellows will have thsdf tenh d 
tenure limited, and their influence fo cdllege gtyreiifomnl 
will be riiminished, even if they are not alfogetber ^ 
eluded ftmn a share in it. The result Of <hese pbaO|ei 
will bo greatly to strengthen the coQege eystam of 
paring pujEals for the examination rAcor^iOww# t« 
Itaidev it more difficult than «v«r to remove w 
aMagoniim which at present prevents anyiart 



mtuks 


391 


i 8; ^877] 


0 etSk^ t«»c)»»» ifcllrd W» ht organised into a 

«eiri«i of .WfrttWWp Mfea* one in each 

tn whM tjieeift# ^ |»o»iitjte atxd satisfactory 

uoivorsity ^«ture, it k de-* 

ftifjBt: of oB to oioemm sum of nioney can be 
with advoo^ttgc to ^ ^litgJe locality like Oxford ^ 
suid, aeooodlyt ^ reasooably done with the 

^r|Jks food* oow odttiinii^teTed through Oxford. It ap- 
^eitra amt about 406,0004 a year may be reckoned as the 
prospective revenue of the colleges and uni- 
versity of Ourfprd, Of this, 150,000/. a year would nobly 
a4«itir h refomcd Oxford^ leaving 250,000/, a year for 
0 iSkkt pUrpoSea The University of Oxford is generally 
jT^rded a whereas it is essentially a corporation* 
Whilst tlie University could not with benefit dispense 
more than 1 50,000/, a year within the city of Oxford, there 
is nO reason why it ahcmld not have a series of institu- 
tions connected with it in London, or even in other great 
citiea The universities founded in this way by the sur- 
plus revenues of Oxford and Cambridge in London, Bir- 
niinghafo, Manchester, Leeds, and Bristol, should be 
equ^ly endowed with the parent universities, and might 
form as do the German umverstties a series of co-operating 
institutions from one of which to another the student 
could pass as the special direction of his studies might 
determine, and the professorial positions m which (of 
graduated value) would furnish a ladder to be climbed 
by these who devote themselves to the professorial 


career* 


leaving the question aside, as to the ultimate disposal 
of surplus revenues, there is no doubt that with the intro- 
duction of a system of pi ofessonal teaching, combined 
With a rigd pass examination, and the lemoval of the 
harmful competition for honours,’’ Oxford could be 
maintatned in external appearance much as it is with 
150,000/. a year of endowment. The college buildings 
would remain as boarding-houses and would have to 
compete as such with the ordinary lodgings in the city. 
There would be a limited number (two or three in each 
college') of domestic ** tutors'’ or house-masteis to pre- 
serve order and give advice to the students resident m 
colleges, whilst the entire teaching would be performed 
by the greatly-increased professorial staff. 

With or without the more radical poinu of this change, 
any Biu profosslng to leform Oxford and Cambridge 
Ought to embrace the following provisions, or some at 
l^aiSt pf none of them are comprised in the Govem- 
ipient measure. 


tf The creation of new professorships and their arrange- 
5**^ oW ones in Faculties (say Theology, Law, 
Medkane^ FhysksI Science, and Literature), on as com- 
pl^tte % scale ns the most fully-developed German uni- 
Wiity prescntS"^iay Leipt!g---wb«re 'with a total revenue 
Of SO,Oo64 a)^ th^ vmvershy has 115 professors as 
43 in Oxford. 

Tte giving of the sole ccmtrb} of the curriculum of 
g^dy to each Faculty to the mm members of that 
together with the Sole rfght to appoint examiners 

The existing 

^ Studies'’ difficulty be devis- 

piMm» ma, 



pcrsotMl not officiary recognised as teachers of 

Faculties) fipom participation in university govemmoOt 
4* The imposition of a thorough rnmitoutmimi f?m»atoar 
tion (to embrace^ the elements of physical eden^ and 
other modern studies) on all students seeking adxptoiW 
to the university; the subjecu of examination msd 
standard to be arranged and determined by a committee 
of the faculties to concert with other great national ikdoca* 
tidnat bodies. 

5. The abolition of ^coBege monopoly,” and theintrodue- 
tfon of free trade m the boarding and too teaching of 
undergraduates— firstly, by permitting an undergraduate 
(whether enjoying a college scholarship or not) to reside 
where he may find the cheapest and best accommodation 
either in or out of college $ and secondly, by |Wjo- 
hibitmg any compulsory exaction from hhn of atteitrf- 
ance on, or payment for, any teaching which be di;g?s 
not voluntarily select a$ the most likely to add to 
knowledge, or to enable him to pass with credit the ord/ 
examination he would have to undergo, viz., the 
examination of the faculty, admitting him to the degr^ of 
Bachelor or of Master. 

6. The institution of a Doctor’s degree to be given it 
the Faculty of Science, and in that of Literature after the 
degree of Bachelor, on presentation by the candidate of 
an onginal thesis to be approved by the Faculty, and /o' 
be publuhed (publication being indispensable). 

7, The annual assignment from surplus revenue of 
some thousands a year to each Faculty to be dispensed 
by them in special missions, explorations, travels, and 
researches. 

8. The general control by the State Government of the 
finances and pubho acts of the university. The con-^ 
tinual control of a richly-endowed corporation by thn 
State IS an indispensable safeguard, 

9, The prohibition of the employment of any collegiate 
or university funds for any ecdesiastical purpose or for 
any other non-academic pui poses. 

10, The removal of all religious tests in connectiem 
with any office (professorial or other) held in the uni- 
versity or colleges, as well as the abolition of all compul- 
sion m regard to religious observances such as are now 
exacted from undergraduates. 

To make all or the major portion of the changes here 
advocated would be truly to change the character of our 
English universities. They would be restoied to national 
uses as universities worthy of the name ; they would 
cease to be the " Kindergarten” of the wealthy dasses, to 
whom they belong by no right, J'X whom they havn 
long been appropriated and misused,* ^ 

APPENDIX. 

Facts wUk Hgard U Teachers and Stmtenfs in ike 
Vhwetsify of Oxford^ derimd from ike Ifniversiif 
Calendar of 1875. 

there are about 2400 undergraduates, or persons tn 
&iatu pupillary on the Colkge and University books ; 400 
of these graduate to enoh year, the average time epant to 
toe U nivorsity being over four years. 

Of these 75 por cent read for honours in the varfonp 
schools or FacuitieSf whence it appears that there ^ 
aMut (t>robaMy than) 1,800 students to 
i^tog foC lu^vrs* Of these *,8oo tt appear# Itoft |$ 
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|ieir cent* read for tbe df Liters Hnmaiuot^s 

<^{b&ophf/Claa»ical Hlato^iapd Phil0logy}»2O|»ercent 
jforthe sc}^ of llod<^ jjietoiy^ >7 ptt cent, fortlie 
niq;bp<4 of 11i^Kdo|!lV 1$ per cent for tbrs school of Law^ 
f per rente W the .ac^ol of Mathematics, and only d’S 
for the fudtool of Physicel Science* 

Of the e^4|0oondergi^n^^ 24 per cent hold college 
ecMiaiibtdps or eahihHIons varying la value from 30/. to 
a ytiK^ exclusive of scholarships or exhibitions 
grwed 1:^ oatemal bodies* 

There ajce at this moment 360 fellows of colleges, ex- 
eSyusive of heads and professors, of whom 140 (out of a 
Iptal of i6d college lectnrers and tutors) are resident and 
engaged in teaching* The average endowment of a fel- 
lowship is 250/, 

There are thirty-seven University professors and six 
University readers or as^stant professors, of whom nine 
give no detimte courses and have no pupils. They are 
distributed in subjects thus : Theology, five ; Medicine, 
two ; Law, four, and a reader ; Lit Human, seven, and 
a reader ; Mathematics, three ; Physical Science, seven, 
and feur readers ; Modem History, three, and a reader ; 
Fine Art and Modem Languages, seven. 

Taking the total number of teachers, both collegiate 
and professorial, and the total number of honour-students, 
imeordtng to the subjects which they respectively teach 
m& pursue (which subjects may be ascertained from 
the calendar), we Und that in Liter*© Humamores the 
proporttoii of collegiate and professorial teachers to 
dtndants is 1 : 5*5 j in Mathematics, i • 6 5 in Physical 
Science, 1:7; in Modem History, 1:5; lu Law, 
I : 

EsUmating the average annual income of a college 
lecturer or tutor at 500/, we hud that 75,000/. is the sum 
required to pay at this rate for 150 such persons. This 
sum Is exactly what the scholarship fund (40,000/.), plus 
t4b fellowships of 250/. each amounts to , so that, prac- 
ticaMy, the teaching in Oxford colleges is paid for, not by 
the parents of undergraduates, but by a portion of the 
collegiate endowments— to wit, the scholarship fund and 
ewCkfifthf of the fellowship fund. 

The statement recently made by Sir John Lubbock in 
the debate on the Universities Bill in the House of Com* 
itMmSi to the effect that Oxford practically has done 
niithfeg for the development of the study of physical 
sdtoce, is amply justified by the above figures ; there 
am only sevtn professors and lour readers of all the 
various physical sciences in Oxford ; only one twenty- 
fourth 0f the undergraduate students in the place pnrsuc 
the study of physical science ; b/bJI the iAm Am^ed 

pUBwMps in th6 •mri^us C0lkg4^ mfyjdve arc 
hrid by persons (exclusive of profess<M?s) wio have been 
sidled to theM m consideration of their attainments in 
toepce. In four more fellowships the application 
Of ot’s^marics to physics has been allowed to count In 
jesMhM^ astadeittV claim to such followriiip* 

tk» pnUfk (Sdbools teach physical science |o so few 
beys, ifoech U so ineMciently, that there are quite as 
many soMIm^P^ for excellence in this subject offered to 
1^ s«id<^ts as there are worthy oindldates* 

The faOK tlfot ## priWfo Schools never tieach physWi 


I 

Study <e!S account of their foiture in ebs^s 
maties^ Is s^piy due to the foot fonf 

northo univmity introduce any 

into any one of their compulsoty Itea 

this fact is forther explained by the foct foe cel%e 
lecturers and tutom, and Sven the heads dl IfobsOS, 
are, wjfo few exceptions, men Who have been sifoohl*^ 
mastersj^ or who hope to be so, and who are idenfdfiedin 
every way with foe pedagogic profession* 

In fact, using foe term without any offensive itnidica- 
tion, the College authorities, together with the school- 
masters, form a ** ring ” whose interest it is to snppreiis a 
class of studies of which they are themselves ignorant 
The university professoriate, which should act as a 
higher body, to control and stimulate the pedagogic class 
of teachers, is, as already mentioned, a nonentity* There 
is no such higher power— the University ^ is ridden 
over roughshod by the '‘Academy for Young Gentle- 
men." An Oxvokd 


r/i^ BASQUES 

Esmi SUP la Languc Ba'i^iu* Par F. Ribary. Tradnit 
du Hongrois par J* Vinson. (Pans : F. Vieweg, 1877*) 
Basque Legends. By W. Webster. (GHfRfo and Farren 

1877.) 

T he Etruscans perhaps excepted, there is no race that 
has had a greater attraction for the ethnologist and 
the student of language than the Basque. Defended by 
the mountain-fastnesses of the Pyrenees, vrith peculiar 
physiognomy, language, and manners, they seem 10 be 
the last waif and stray of a people and family of speech 
which have elsewhere disappeaied* Whence did they 
come ? and what is their kinship ? are the two questions 
which have long been discussed waimly and to little pur- 
pose. Arc we to regard them as the descendants of foe 
ancient iberi, and find their traces, with Wilhehn von 
Humboldt, in the local names of Spain, of Sicily, and of 
Southern Italy, or arc we to bring them from Africa on 
the one side, or from America on the other, or finally 
let them drop from the clouds, or grow up spontaneously 
on their native soili" Certain it is that languages Ifoe 
Basque were spoken in the north of Spain under Roilian 
rule ; at least, the town called Graccuris, id honour ol 
Tiberius Gracchus, is a genuine Basque compmmd oi 
in or hin "city,*' like Iria Flavia, "fo^ Flavian 
burgh.® Exclusive of emigrants in South America^ 

the present Basque population amounts to about 
800,000, of whom 660,000 are Spanish, and t4ib|000 
French. Their language has littk resemblaxice to 

any other known tongue, whether ancient or inodfofo 
Erro didmed for it the privilege of havfog been spoken 
in Parafoae ; and Larramendi proudly Odfo# bfe 




The native vothi u{Wft llle 
ever, weie id} tainted with royst^sM hbd **dt m 
tific w«dio4r had it is only of late yeat* 
ingw«c<ih haa been examined 
aaidt (K;&o)ai«hl|», and gramthirt ***** « 

luwad fj^retettrehea ^ 

Iiai ihaftied. latt <hp 
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psculaarities, mi im Actually dtecovcred some fa^t- 
ptxiMni dWtects which Hd hith«tto uttk^0w^l* 

Hi$ wrojfk o» the Basque vetb has, it may be 

mid, mated th» eciettUEc philology of the language. 

or Bshuana (probably meaning ^'mode of speak- 
ing*'), as the Basques thcmselm call it, is an aggluti- 
native longue, postfiaing, tpr the most part, the sounds 
whiti eapress the reUtions of grammar. The grammar 
would be siihpk were it not for the verb, at once the 
wonder of native writers and the despair of foreign lin- 
guists* llie verb incotporates the pronouns, having a 
dtiferent form for 1 have/' 1 have it/' “ 1 have it for 
you/' &c., as well as (in some dialects) for addressing a 
woman, a man, a superior, and an equal. It possesses 
nlso three voices, two primary tenses, at least five moods, 
and mote than one patttciple or infiniti\e. When ana- 
lysed these forms turn out to be amalgamations of the 
verbal stem with various pionouns and modifying par- 
ticles, but their oiigin is so obscured by phonetic decay, 
and their number is so immense, that we cannot much 
wonder if, according to the legend, the devil, having spent 
seven years at Burgos in the vain attempt to learn the 
language, was at last obliged to leave the Basques to their 
primitive simplicity and virtue. The eight principal dialects 
— Labourdin, Soulctin, Eastern Bas-Navarrais, Western 
Bas-Navarrais, N 01 them Haut-Navarrais, Southern Haut- 
Navarrais, Guipuscoan, and Ihscayan— differ a good deal 
from one another, and the three sub* dialects of Spanisli 
Basque--**Koncal, Aezeoan, and Salazarese, have yielded 
to Piince Bonaparte interesting archaic forms and woids. 
!t is unfortunate that our knowledge of Basque does not 
leach back further than 1545, when the first book in the 
language— the “ Poems of Dcchepare"- was printed, and 
a restoration of earliei grammatical fonns must therefore 
fjest solely upon a compauson of the existing dialecrs. 

The grammar of the Hungarian proicssor, which M. 
Vinson has translated into P rcnch, is an extremely good 
one, and its value has been increased by the introduction 
he has piefixed to it, as well as by the notes he has added by 
way of supplement and correction, and by a very useful and 
almost exhaustive Basque bibliography he has appended 
a>i the end. These notes will form the subject of an article 
Prince Bonaparte is preparing for publication. Prof, i 
Ribs^'s exposition of the intricacies of Basque grammar 
is singularly clear, and 1 know of no work from which 
the foreign Student could gain a better insight into the 
machinery of the verb or a better key to its multitudinous | 
forms* Certain of those are compared with corresponding 
forms in Magyrir, Vogifl, and Mordvinian, which, like the 
Basque, are able to incorporate the objective pronoun. 
The volumti may be heartily recommended for both scicn- 
thtc and practical purposes. 

While the Basque language has been attracting so 
mudb attention, the equity interesting and important 
foBcrlore of the country has been almost wholly neglected. 
W^th doubtful exception of ^aho, none of the 
**even noticed till the last 
loro years, when M. d'Abbadie f ead the legend of the 
UTastpiro before the SOcidtd dos Sidences et des Arts de 
Hayoime^ and M. Cerquand his 'Wgendes et Rdcits 
dtt Pays Basque/ before the sister society at 
boo^r, is doubly welcome, ' 

I# lifends wrhiendoiim 




from the lips of the narrators, and literally translated into 
fingliah with the co-operation of M. Vinson, ilr- Webster 
has divided the stories into (i) Legends (rf the Tartaro, 
(a) of the Heren-Suge, or Seven-headed Berpetit, (3) 
animal tales, wlftch are neither fables nor aJIegoriOSi 
(4) legends of Basa-Jauna, Basa- Andre, and other Lamiflv 
ak, or fairies, (5) tales of witchcraft, (6) Contes des 
Fdes, and (7) religious legends. I'he Tartaro is a one-» 
eyed Cyclops, and what is told about him will interest 
classical scholars. He lives in a cave among his floefes, 
and is blinded with a red-hot spit by the hero, who con- 
trives to escape by the help of the unsuspecting sheep. 
In some versions the story of the talking ring is com- 
bined with that of the Cyclops, and in one form of the 
legend communicated to me by M, d'Abbadie, and alluded 
to by Mr. Webster, the hero is made to fight with a body 
without a soul Grimm has quoted analogous stories to that 
of the Cyclops, among the Oghuzian Turks, Karelians, and 
others, and M. d'Abbadie heard an almost exactly simi- 
lar one in Eastern Africa, while Mr. Moseley has pointed 
out to me that the Chinese also have their one-eyed people 
who live to the east of Chuk Lung, and have one eye 
in the centie of the face." (See my ‘^Principles of Com^ 
parative Philology," second edition, pp. 321-3^3, and for 
an account of a Mongolian Cyclops, Mr, Howorth, in the 
Journal of the R.A.S., vii., 2 (1875), p, 232.) It is within 
the bounds of possibility that the Greek myth of the 
Cyclops may have been boi rowed by the colonists m 
Sicily or the voyagers to Tarteshus from Some ancient 
Basque population. However this may be, the legends 
of the seven-headed serfjont connect themselves very 
strikingly with Western Asia. Accadian mythology had 
much to tell of “ a seven-headed serpent," the dragon of 
Chaos, which tempted man to sin and waged war wfth 
Merodach, the Chaldean Michael The Indian Vritiu 
has but three heads, like the Orthios, the Kerberos, the 
Ekhidna, and the Khimtcra of the (Jieeks, but it is at least 
Curious that Orthros, with his master Goryon, was local- 
ised at Cadiz in the later days of Greek mythology. 
Basa jauna, again, “ the wild man of the woods," with his 
wife Basa-Andre, though once represented as a kind of 
vampire, is usually described as a soitof Satyr, reminding 
us not only of the classical Pan, but of the far older 
Chaldean Hea-bant, the friend and councillor of the 
Babylonian Hcraklcs. Basa-Andre, says Mr. Webster, 
“ appears sometimes as a kind of mermaid, as a beautiful 
lady sitting in a cave and ‘ combing her locks with a 
comb of gold/ in remote mountain parts." 

On the whole, hotvever, there is very little tliat is native 
in these Basque legends, at least" ao far as their origin 
and texture are concerned. As Mr. Webster has noticed* 
the tesemblance of many of them to the Keltic stories of 
the West Highlands is too minute to be the result of 
accident, while a large part of them is familiar to us in a 
French or even a German form. How the Basques could 
have borrowed Gaelic stories is at present not easy 
to explain ; it is more probable, hoUrever, that this took 
place through maritime intercourse at a comparatively 
recent period than at some remote date when the ancestors 
of the Kelts and the Basques may be supposed to baifte 
Ibed in close proximity, The impression left upoh tlb 
mind by the legen^Cs Mr. Webster has collected is th# 
i ^ ^quos are neither imaginative npr odgka}^ ^ 
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i^il it borne out by -wbiit he tit of tbclr unmsoning 
‘'^ulheieiice to whet they Mieve to be the text of these 
tales. * I dotf t tinderstaad it, but tbc hit»tory says 
^it in story says so:*^ was positively 

aSirmed again and again." conservatism accounts 

for the survival of sp many pagan ideas and customs 
among the |ieople, among which the legends tbemselvch 
may be reckoned The latter are bcheved like *^thc 
histcuies of ihe Bible, or the * Lives of the Saints/ In 
filCt, the problem of reconciUng religion and science pre- 
sents itself to the Basque mmd in this strange guise- - 
bow to reconcile these narratives with those of the Bible 
end of the Church. The gencial solution is that they 
happened before the time of which the Bible speaks, or 
bci^re Adam fell. They are e zahnrrsl 0 1 ^for ; -n- 

* histories of the ancient law^ — ^by which is apparently 
meant the time before Christianity. ‘This happened, 
sir, in the time when all animals and all things could 
speak/ was said again and again by the nairator:> at the 
commencement of their story;*" a statement which 
conoualy hts in with a similar belief .miong the Bushmen 
Altogether Mr. Webster has produc ed a most interesting 
book, and we hope that the welcome given to it may 
Induce him to make it but the first rnstaiment of other 
raOearches among the folk loic of the Basques. 

A H. Sui E 


OUR ROOK SHELF 

Fraith JiutuL By A. H. Keane. (Asher and Co, 
1877.) 

This »s an excellent and useful little pamphlet, m which 
the author claims to have discovered and formulated for 
the first tune the laws which regulate French accentua* 
tion* Putting aside the tonic accent which usually falls 
on the last syllable of a word, and cm responds with the 
toned syllable of the Latin or Italic original, we have 
three accents . the acute, the grave, and the cucuinileiv, 
which Mr Keane terms respectively the euphonic, the 
grammatical, and the histoncal The cucumftex denotes 
the loss of a sound, as do also the acute when on initial 
and the grave when on final t. *3 he grave is alone 
employed grammatically to indicate the grammatical 
Changes of words, and Mr. Keane lays down the two rules 
that followed by grammatical e mute, one consonant 
intervening, takes the grave accent/’ and that “ ev cr> un- 
accented e followed by one consonant not final is mute " 
Mr, Keane shows himself well dc(|uamtcd with the latest 
pUloiogiCtd researches into the French language, and 
both pupil and teacher will find gieat assistance from his 
attempt to introduce Jaw and order into the nature and 
position of the French accents. However, he is not 
altogether the first ih^the field, and it must be remem- 
bered that the philological ignorance of those who have 
stereotyped the use of the accents has caused it to be 
uomewhat arbitrary. The Neufchatcl Bible of 1535 has 
BO accents, and the first to employ them regularly, though 
acmewhat capnciously, was Jacques Dubois, in the fiix> 
t^th century. In “ An Introductoric for to jLearn 
French tn^wly," published by Du Guez, in London, pro* 
MUy about 1560, the accents are written below the line* 

Diigintfcuence Phyuohi^ipu des Penplu 
CivUish, Pmr Mf TscbouriloC (Bans ♦ Lerpux, 1S76.) 

This ii a caiw6i} and conscienuous discussion of a class 
of statistics that bkv| nevw been so carefully discussed 
befoie, and bkv# ip been interpreted by dtf* 

ferent writciw in ?ciy senses. There tFO 
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qu^stifons. bMlk «f which U. TsehcmtUcff in th« 

adiritiative^ but which perhaps he does not alwayi ^pa^^ 
rate as ctoariy as i:oukl be wished I the ode u^her 
the Fronch and other tivilised nationif are flethtiomiitjf 
in their and the other whether their deteriora- 

tion IS due to the abstraction of able-'bodied men to serve 
and penah in the army. He has no doubt as to the 
deterioration in France, Sweden, and Saxony ; thus, m 
the latter Country, the number of men too infirm to serve 
as conscripts has largely macased of late years; in 
1832 36, one third of the men were rejected ; in 1850-541 
one-half. Me quotes numerous medical authorities, whose 
opinions are pnnted in the article, ** Recrutement/’ in the 
DtUtannAtte to show theevilefiectsof mdustml 

occupation on the health of factory workmen, and alludes 
to many other interesting facts of the same nature, But 
the bulk of the work is occupied in tracing the effects of 
the conbcaption on the i* reach race. The statistical ex'- 
ammatton of the returns of the medical examiners is of a 
necessity very complex, allowances and corrections having 
to be made on many grounds Lven so apparently simple 
A problem as that of determining the amount of vigour 
abstracted from a population by the absence of a given 
fiaction of them dming a limited penod, such as tint ot 
the gie.it war, is m reality very complicated, and requires 
the free use of tables of mortality and of fecundity for 
difTercnl ages. 'I he upshot of the authors inquiiies is to 
show that the amount so abstracted is much greater than 
appears at fust sight to be the case. lie therefore 
ascribes a very seriously damaging effect to the vigour of 
a population by the carrying on of great wars. It is truly 
sad to read the statistical tables of the increase in FranCe 
of a long senes of such hereditary diseases as scrofula, 
hare hp, varicose veins, paralysis, madness, and skin 
maladies, due in large part to the propagation of the race 
by men who had been 1 ejected as too mfirm to serve in 
the army, and to so many of the healthy men having been 
destroyed or displaced lb»s treatise will become a 
standard work of reference, both m respect to its conclu- 
sions and to the statistical operations by which thyr have 
been attained. F. O. 

7 heNofthi}fiBafnef India, A Popular Account of 
the Jummoo and Kashmir ferntones. By Frederic 
Diew. With Map <ind Illustrations. (London Stan- 
ford, 1877) 

This is a popular edition of Mr, Drew’s valuable work on 
J ummoo and Kashmir, noticed hi Na i URK, Vol xu. p. 55a 
That work was perhaps too formidable for the general 
reader to undertake, and Mr. Drew has therefore done 
well m selecting from it those parts likely to be of general 
interest The selection has been judiciously made, and 
as the illustrations have been retained, and a map show- 
ing the races as wcli as the physical features, the work 
will be found of gieat value and interest by those who 
hesitate to undertake the larger volume. It deserves a 
wide cixculation. 

The Ttuo Amenra^ an Account 0/ Sport ami 
By Major Sir Rose Lambert Brice, Bart With Illus- 
trations. (London . Sampson Low, 1877J 

We took up this book with little expectation of finding 
much in it either edifying or interesting^ and have tkpeo 
most agreeably disappointed. The muhor, ^%oae ^ Met 
Majesty's ships, touched at various places on ilheeast aa|d 
west coasts or South America, and although mmt of the 
ground ha® already been gone over, be has thi facuhy of 
seeing and descnbing the already known ptader joew 
aspecti^* Ha also visited Mexico, CaUfornia, add thh 
Yoaemitc risgion. Fiom be^rfing to and thh hastativa 
isthdroaghlyaniectainmg, and ayen those whf m wB 
read in i^ericanSiavel wdi find Sir If 

abia to tMi tiiant iftuoh thid ^ 







natumm 


\ ' - ' ' - in the l^leiades 

A ^ went number of Kature (vol. xv,, 

n* »44Von lhe neh 3 ^ etat^ the Pleiades appears to call for 
e ^)t0aMikiU ’With a^e^wnee to the supposed difficulty of 
yith large Insirmnehts a faint irebuloslty in dpse 
X may say, that the words of my 
^^ed In the. paragraph referred to, viz., **The 
I 4 mi^ n^thum is ntvsr pdrceivf^ with Lord Rossers telesoopei^,"^ 
, am primps tt little too stipn^. 

Tnfe entries relative to this object are five in number. In 
Fe^uary, 1871, ** Examined under very favourable circum* 
stances ; no netimlDsily seen.** August, XS72, ** Examined Merope 
for Tcmpdi*s nebulse ; not a trace of nebulosity visible. * (Both 
the above with the 3-foot reiicctxw.) October, 1872, “Tempel’s 
variable nebula not found ; sky clear.*' September, 1873, 
t* 'Nothing seen ; much false light in field.’* December, 1S75, 
Exatnitied Merope in consequence of M, Tempel’s letter [Ast, 
^s^ch^i No. 2,045) i nebulosity seen ; only^ same little false 
light as around the other bright stars; sky very misty.** 

It may be expected d priori that imperfections of a certain 
class, such as dust and other opaque substances, will interfere 
more with the action of a speculum than of an object-glass in 
searching for faint nebulosity near a bright star, inasmuch as in 
the former they will throw back and disperse over the field light 
which would otherwise have contributed to form the image of 
the star ; whereas in the latter they will cause a general darken- 
ing by intercepting a certain percentage of light from stars and 
sky alike. It may therefore still be possible that under peculiarly 
favourable atmospheric conditions, and with a speculum iust re* 
polished, we may still be aide to detect the nebulosity, but it 
appears far more probable that we must look for an explanation 
of the difficulty of seeing the nebulosity to the comparative 
smallness of field of so large an instrument, which in general 
prevents the simultaneous comparison of tlie star under observa- 
tioii with neighbouring ones, and of a nebulous sky with an 
adjacent part free from nebulosity, so well as with a smaller 
telescope, and to the greater brilliancy of the image of the star 
while tne nebulosity about it is only as bright as in the smaller 
telescope. From !>’ Arrest’s remarks, quoted in Nature, it 
Appears that such objects are seen with much difilculty with a 
large refractor also. I have myself noticed, particularly in work- 
ing with, the six-foot reflector on the great nebula in ( 3 rion, that 
the faint^ parts of tiie nebulosity, whether or not in the vicinity 
of bright stars, could best be seen with a finding eye-piece of 26* 
field, of too low magnifying power to utilise more than two- 
thirds of the diameter of the speculum, and with my eighteen- 
inch Newtonian, the very faint nebulosity on the preceding side 
of the nebula could be much better trac^.^ 

The absence of symmetry of the nebulosity round the star, as of 
that round 1 Grionis, should, however, enable real nebulosity to 
be more easily dlstingul^d from false light than in other cases. 
The more southern position of M. Tempers observatory probably 
gave him some slight advantage. 

Tt appems toibe in the detection of minute stars and the exa- 
mination of small details, where they exist, rather than in the 
seaioh tor faint dilfused nebulosity, or nebulosity round stars that a 
kige anerturo gives so great an advantage. Rosse 


The Movement of the Soil-cap’* 
the above heading Sir C. W. Thomson gives an inter- 
the “ «t<H^iivera^ of «ie Falkland Islands in 


jfwurtittfs w«ate the- JtiU-^pes, and one can 

f^ Widentaitd tow tto- ttonlMt <^(> is gradnallr bmuglit 
k^o tto valtejrs by ^efeettis eif change to refers to. But 
these ecen^it/aBin having gottto.t^m 


down into the vall^s, can subsequently spread it out into wide ; 
iheets, r^Chiug ** fr^ a few yards to a mile otso ih width, ^ 
and resembling at a distance glaciers that seem if tocendm^^i 
fedm 0 ie adjacent ridges. The stones, as Mr. tdfe us, 

ate not thrown together into irregular piles, but are spread but 
into level sheets #r great streams.” Sir C. W*, Thbihson l« 
apparently of opinion that these great streams of stones meypAi* 
nsiUsfi down the valleys, as ** earth-glaciers,” and he miferaf to lJ^ 
occurrence in Scotland of certain phenomena which seem to him 
to indicate similar movements of the ** soil-cap. *’ Gceologism, 
who have w^orked much in hilly countries, will readUy recognhsi^ 
the truth of his descriptions— indeed the appearances to wbyh 
he calls attention are quite common in such districts as the 
Korlhem Highlands apd Southern Uplands of Scotland. The 
soil and rockr rubbish which are found resting upon pur hllb 
slopes, and the bending-over of the truncated ends of the 
underlying vertical or highly-inclined strata are of coun^ the 
results of atmospheric action. Rain or' thawing snow filters 
into joints and crevices, and insinuates itself between beddbg- 
planes, and frost tends to force these apart — the loosened 
rock moving in the line of least resistance, that is, down ML 
At the same time both solid rock and detached fragments 
weather,” and thus grit and soil gradually form, while in 
manner this OTadually-forming “soil-cap ** being itself acted Up<);A 
by frost, is forced in the same way to move down tho.slopb,, a 
movement which is of course aided by a vis a tergo^ the weight 
of the descending mass. Partly in this way, and partly by the 
direct action of rain, which not only washes the particles dbWn, 
carrying away surface after surface, but sometimes soaks the 
loose ** soil-cap ” to such a degree as to cause the entire accumu- 
lation to “ flow,” whole hill-sides become swathed iu mantkk of 
soil and dSris, But it is difficult to believe that an experienced 
observer would be puzzled to discriminate between such rubbish* 
heaps and true glacial moraines. Arrived at the foot of the 
slope, the rock-rubbish accumulates there, unless there be some 
stream at hand to denude it, and to sweep its materials, in the 
form of gravel, sand, and mud, down the valley. There are 
many good gr*mnd?, however, for believing that much of that 
‘‘surface- wash ” of soil and rock-rubbish which cloaks our hill- 
slopes to a depth sometimes of many feet, dates back to a time 
when our climate was considerably colder than it is at present, 
and that, while it was accumulating, local glaciers occupied 
many of our mountain -valleys. Putting aside “screes” and 

c///Jm-slopes generally, 1 must say I have never, seen any indica- 
tion of that movement en masse of the soii-ca() upon which Sir 
I Wyville insists ; and I hardly think many geologists wiU agree 
with him that it is “almost self-evident that wherever there is > 
slope, be it ever so gentle, the soil-cap must be in motion, be 
the motion ever so slow ; and that it is dragging over the ^nr/hoe 
of the rock beneath the Ifiocks and boulders which may be am- 
bedded in it,” &C. Soil, as wc all know, is always travelUiiig 
from higher to lower levels, but this movement consists for tile 
most part in the mere sweeping downwards of its component 
imrticles by rain and surface-dramage. It is tote that expan- 
sive power of frost, and the action of vegetation as described by 
Sir Wyville, may force a certain proportion of a soil-cap en masse 
down a gentle slope, but these influences will aflect only an in- 
considerable stratum ; and, besides, the movement thus caused 
will be so trifling that the mere surface-action of rain would 
suffice to carry away ilie whole soil, particle by particle, 
long before the power of frost could have moved it 
bodily more than an inch or two. In reading the acf- 
counts of the wonderful “streams of stones** in the Faljk'* 
land Islands one is strongly remid^d of the great moving 
masses of dSris in certain valleys of the Rocky Mountains^ 
described by Dr. Hayden, and \o surmise thatlhi stone-rivers of 
the Falkland Islands may possibly be of the same nature. 1 ^. 
Hayden tells us that entire valleys are ** covered thickly with 
earth, filled with more or less worn rocks of every size, from timt 
of a j^a to several feet in dfameter. The snow melting upon . 
the cresfe of the mountains, saturates these superficial earths With, 
water, and they slowly move doi^b the ^Ich much like a 
glacier. This is another process of grinolDg the underiyii^ 
rocks, smoothing, and grooving them.” But he apparently Afinas , 
no diflficultyin distinguShing between such “earth-glaciers,** aUd 
the morames left by thosd g^antic ice*rivers, which, accordin|jW ; '^ 
him, flowed down the imileys of the Rocky Mountains; 
the glacial period. Suppo^ now that owing to some chaujlew ; 
climate these earth ^glaciem were no longer to be saturate s; 
'wafer to such 'an extent 4% ’to cause them to , flow 
of 'which thejrw 


i^A'fvm 


iftMi then bft irwdually 

vf^Hkikkg: water, wh^c: the 


I* the Aftioii df rain and 
h and would remain 


ft very tntich longer ttnifti nnt^ eventually they crumbled 
demand were Carded awavin tbe form of jgTavet sOnd, and 
iwftd. As far as one can Indfe from d0«arintiotis^ the *’* stone- 
dtreis*' of the FaBdftnd islands aeem to pr&cnt very much the 
ice which each deaakated eatth-glaciers might be ca- 


riveis*' of the FaBdand Xslm«e$ aeem to prScnt very much the 
at»|M»moce which ftoeh demoted earth«>glacters might be ea- 
^Cted to assitm^ ai^er iheit :6ner materials have been abstracted. 
The pcftidbiBty considerable massea of loose materials^ such 
aa A ** &btl-oa)»/* may have moved rps has before now 
attra<M the Aitention of come observers. Mr. Robert hlallet 
contribnted a ^per on the snb)ect a number of years ago to the 
JoUtotl of the Dublin Geoloi^cal Society (seevol, v.) ; and in 
the JkMiticJk iitr LL ^^ofa^urhin JUtikMsamtaltt vol. mtii, p. 

will be found an aiticle by Theodor Fuchs, treating of the 
same ftabject Tamls Geikic 

Geol. Survey, Terth, K.B. 


Government Grants to Science 

Iw that part of the article in last week*s Nature on “ Govern- 
ment Grants which relates to the grant which has been for 
some years annually voted for pathological inquiries under the 
jirection of Mr. Simon, a statement is made concerning myself, 
which 1 fear may convey a false impression as to the relation in 
which 1 stand to the Medical Department of the Privy CounclL 

Will you allow me to say that that relation is limited to the fact 
that the mthcdogical investigations in question are conducted at the 
Brown Instliiitim by my friend and colleague, I>r. Klein, who de- 
rives his commission directly from their lordsht ps. 1 may take the 
opporiunUy of adding that the directors of the institution, of 
Whom Mr. Simon Is one, are as anxious as I am myself that its j 
reat^urce^ ^OUld be available, not only for this, but for all other | 
pUtposes connected with the advancement of paUu>l(>gical ^ 
sci^cie. 

In former years, as your readers no doubt know, X have myself 
undertaken numerous investigations for the department, the last 
occasion occurring in 1875, but for some time past other and 
equally important duties have rendered this impossible. 

March 5 J. Buruon-Sanuarson 

Tintft And Polarisation of Moonlight in Eclipse 

TllK gradation of the colomcd tints on the moon's surface 
during total eclipse was seen here most clearly last Tuesday. 
At the middle 01 the eclipse the surface seemed to be obscuitd by 
a dusky disc sunotmded by a broad bright coppcr-coJouted rim, j 
of uniform width, folloiAdng the outline of the moon’s edge. Just 
before totality ceawsd the suilnce presented the appearance of a 
series of coloured crescents having the centres of their boundaries 
on the line joining the point where ordinary light would soon 
Api^ear to the moon’s centre* 

The order of colour was bright seU'^green at the edge, followed 
by apale golden tint, then topper tints, deepening to a dusky red 
me pCach-bloom, 

Irbft espknatlon of these effects of sunlight in U« passage 
ibtongh the earth’s atmospliere will be found in llerscheVs 
AftbfonOBiy, fS 421-4. 

T'hc 1^ generally was free from any but very transparent 
clou^ And tne air keea and frosty with steady breeze. 

Shortly before the middle of totality I examined the light from 
the mooB^a surface by means of a dotple iiAage prism (made for 
^ar edipae work by M& J^d) outside the eyC'P^ce of a tele- 
scope with A inch object-glass. On turning the prism round, 
with its front surface perpendicular to the axis of the telescope, 
the two images of the moon, in the parts where they did not 
overlap, appeared to brighten and darken alternately, inter- 
elwkiwsmg intemdtles. The cycle was completed in course of 
^voliiition through 180®. This is conclusive as to the polarisa- 
of the light received from the moon during total edipse. 
t ivAa unable to determine the character of the polarisation. 
Ttoe will be another total eclipse on August 23, for which I 
h^ to be better prepared. A. Fakbman 

8t. JoWd Collie, Cambridge, March i 

The Fatohtot or QrAu» Lands of the Mountain ftegion 
of Ceylon 

^vftAYonE who toMf Itowelied Ihro^h the Central Frovlneeof 
toyton m^h»m btoA by m oecurienoe, 


! without sufficient cause, of teaete td Aom a 

few petohcA to hundreds, and stmieHmes thoummH e/Wtos In 
exten$» to midst of otherwise toterntoiidde Jnugto Wl land 
if eacMdtogliy poor ; almost wUlioat exctittipn it is worfitess to 
the eolihe-|tete)^ for purposes of culttoatiok and hi^pable of 
sttpporttog Any vegetation except Its own amid mitoh 

sthitnan^hus) and a few stunted aptototens o^f Cartm 
i^ore^ fti^ Emhika ^fkeinaUs, Yet on alj sides of it will pro- ^ 
babty |to found a rich forest vegetation that grows luxUnaotly , 
up to the very edge of the grass, where it terminates abruptly , 
wit^ut any dwatm or stunted undergrowth on the border-line | 
to show that the aoU gradually changes from a fertile to a storlle 
cumber. Sir Emerson Tennant, in seeking for an eSpUmsilcto 
of this ^ous phenomenon, appears to have been completely 
baffled, for he suggests nothing beyond what is contained in a 
quotation from Rumboldt in reference to the gm^sy piains of 
South America, where that great traveller speaks of the destruc* 
live custom of Setting fire to the woods when the natives want 
to convert the soil into pasture. One reason, which seems to 
be quite conclusive against this explanation being applM to the 
grass-lands of Ceylon, is that cleared forest-lancf, however 
neglected and impoverished, does not run into grass such as is 
found on these Tatenas, but into a dwarf) jih jangle called 
“ chena/' and then again, after a consideiable period of time, 
into forest Besides, It very frequently happen)* that these grass- 
lands are the very last pieces of ground that one would expect 
the natives to select out of the forest to bestow UliOiir on in 
clearing and burning. Another and minor aigumeiit against 
this view is that the natives, whose traditions extend back for a 
considerable period of time, can give no account of the origin 
of i'atena-lands, as no doubt they would be able to ilo if their 
ancestors and themselves were the cause of their existence. Other 
causes thereioic, than that of human agency must be sought for. 
One of these 1 believe I discovered during my residence in 
Oeylim, and 1 should be glad to Icain whether any pf the readers 
of Nai UKK have noticed the same in any part of toe gneiss forma- 
tion of bouthei n Indio, or indeed in any extensive gneiss formation 
within or without the Tropics. How far this particular cause 
operates in other instances than the one presently to be men- 
tioned I am unable to say, but X am inclined to the belief that 
although it docs not hold universally, it nevertheless holds pretty 
generally in the case of the larger patenas. It must be remem- 
bered that the mountain region of Ceylon is entirety a gneiss 
h^rmation, very much dislocated during upheaval, and consisting 
at the present time of exceedingty deep valleys and precipitous 
mountain ranges. In this gndssic series occurs a band of half- 
formed iiuartzite several hundreds of feet in thickness, to which my 
attention was first attracted by noticing that below* it, ae., where 
its di^ts accumulated, nothing but patena was to bo formd, 
whilst above, whore the ordinary gneiss rocks were in a state of 
disintegration, the jungle and coffee was of a most luxuriant 
character. 'I'his band of quartzite stands out fiom the ordinary 
gneiss cliffs in the valley leading from Pussellawa to Ramboda, 
about twenty miles south of Kandy. It extends for about five 
miles in the form of a cliff, broken through here and them by 
ravines. Its upper surface, beginning at an elevftUoh ot 4,500 
feet on the Ilelbodde coffee estate, dips under the main water- 
fall at Kamboda, and disappears under the ordinary gneiss at 
an elevation of about 3,000 feet above sea-level. '1‘his tock 
weathers very black, and is distinguishable at a distance of 
several miles from the ordinary gneiss above H and to its 
neighbourhood- It seems to disintegrate into little else than a 
quarts sand impregnated with iron and entirdy incapable of 
Supporting the usual forest vegetation with which the district, 
except to this particular spot, abounds. I have been inforine^l 
that m the extensive patena district of Ouvah, which, roAlhly 
speaking, is A plain almost surrounded by mouAtalnsi a few 
ri^s south of the district just mentioned, and separated from it 
by the loftitet mass of mountains in the Mmdt the itemc 
quartsUe formation occurs, but not having had an of 

I visiting and eiAmtoing 1 am unable to my how 
; marim is to be leUed on. “When one how vtey pf*' 

tenriy^iltegoielte is broken up ttooui^oiit OteWto^oof ws 
mountetot^B^h df the Kandyan provmce, it seems not imptob- 
ftblt that other pateiias, especUby the IftrgtW/ftto, owe iheiy 
origin to the croitotog out 01 this qmrtntKB mtidp Almough m is 
dlmctdt, prctoebly impossible In many cftse% to detewtofie that 

,, 

thM . ' ‘ ( % •'</»> 
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The StBthn«tio« <tf W«ee by in»fi»e ef Hypobromite 
Atvivo me to ooweet * »hght ijnto whjfh your repcwter 

liAs ildUldii. no doubt inAdveMotljr# 

W <hXt to oiopo*^ (« 1870) the use o( a rtrongjy 
idkulutft toltlbon of btoomomiu for me esitttnation of urea in 
pLeofth*hj?OChh,pte^{Wrtoe»lr«m^edbyDttTy hvay 

chieiad&t who moo 1870 bna worked with the process Has, as far 
as X etn awatOi retwed the exact composition of XCnop's hypo* 
btomSte soXadohe 

The modidcatioAs in detailt which I have proposed are there- 
fore fo^he pwippse of iacilitatiuff the working of Knop’s pro* 
ci^sS< Tw process m, X believe, the one best suited for geneial 
iase« Certamly no other process as yet devised equals it m 
rapidity and ease of working, and few, if any, surpass it in 
accuracyt If, then, it should be deemed desirable to attach any 
names to tins process, I would suggest that it be c lUtd the 
iCnop*X>avy proce^'S A Dui k& 

Westminster Hospital, Tebruary 24 


Coicems Jfulia in Texas, — Venomous Snakes devouring 
each other 

In Chapter XV of Ids ** Geogiaphical Distribution of Animals'’ 
Mu Wallace mentions Co/ann (lielonging to the Nymphalid%^ 
as one of the bouth Amencan forms, which do not pa&^ iionh of 
Co^yta Kica or Nicaragua 1 have taken, though onlj once 
during nine ycais, a female of Cv/irms /uita^ Hubner, lierc at 
llastrop, on the Colorado, m about 30” N. latitude, but 1 believe 
this to be the first time u litre said species has been captured m 
temperate America 

I do not know whether the fact has been observed before, that 
one venomous snake will devour another belonging to c\<nthe 
same genus Some lime ago 1 captured, on the Guadaloupe 
River, a Hige and s^iy thick Amisttodon {Water 

Moccasin), one of the Crolalidsc, and upon owning it, found 
inside a large and quite well preset ved specimen of Annstiodon 
ton( 0 ^(nx (Coppemeud) 

Although X nave examined many venomous snakes since, I 
nevei found a similar case, and the stomachs contained only 
mice, frogs, d[c I llKin iironi 

Bastrop, Texas, 1 ebruory 7 


Irowest Temperature 

Twk temperature experienced dm mg the night between I eb- 
luary 28 and Maich i was so exceptional, that it may b< thought 
worthy of a passing lemark Ihc minimum leading at this 
observatory was 9 i® F , which is the lowe^it lecor led dm mg the 
last sixteen years, that of December 2 \, i860, was, however, 
lower, being 6 7® 1 he lowest readings for 1 cbiuary and htarch 

during the past twenty-eight years were resptcluely lo i® on 
1 cbniary i, J8SS» and 14 s on Maich 4, i 860 
btoiiy hurst Observatory, March 2 b J Pkuky 


Meteor 

I SAVV the meteor described^ by Mi Ingleby on February 26, 
about 6 20 I M , Greenwich, ftpm the railway platform at 
Gloucester Xt was moving very slowly from right to left 
parallel W4h die horixon to the right of the moon, and a good 
deal Ixduw her , 1 should think two or three degiecs at lea*-t 
A biighl track was left behind The si/e must have l>etn 
fioimderabie for it was a very brdhant evening, and still almost 
dayi^h No stars were vimble in that part of the sky T 
co^d not then see the position of Sinus, however It was 
tolerably miglit twenty minutes Uter* Gloucester is nearly due 
wid about loomtles distant in a straight hue 
Wesib»ry.on.Sever»^ Mvrehs Aimui J Moir 


ON TBB GOV&RNMENI MEIEORO- 
lOGJCdZ grant 

q-HE ftiUwtogf i\tSc BjGAdrt to the Lords Commis- 
* alOtterS M hef Majea^ VrcMtiry by the Committee 
hpiKiiatea »h Nfrmnber, iSye, to inquire into the oondi- 
tibbs mode of admuiistfMloQ nf the annual gtant of 
JMnoi^ ia aid of matdor(%l(caI pbservaUons. That 
p«uni^ ooaanted of tSo ipoynug -‘Sir W. Sti^Uiig 
IfMCweH, Chaita^, Mr. T» |h»ssey, Mr, T. IL Fairer, 
m-p^m Miloe Home, Ur. J. 
n UoqitiK^ Mr. a R. W% ISpj^ CS» and Lw«t.‘0«ii. 


Rd* Stradioy. We hope to make a fyw cot»mttiti» on 
Report m our next number. 

I. We have, in accordance with the Treaauty Minute of 
November 2, 1S75, made the inquiries therein mentioiied. In 
doing so we have^ked for the opinion of the President and 
Council of the Koval Society, who have favoured ue With an 
elaboiate leport We have also taken evidence from membeta 
and othcers of the Comimitee which has hitherto admimstmd 
the grant , and irom many othei persons whose opimons tep^ 
peared to us to be importanU either on account of their scieiftlnc ^ 
eminence, their oflicuu podtioa, or their practical knowledge aed 
experience of the -iiubjects m respect of which, and the cloiuies to 
whom, meteorological knowledge is specially useful lo this 
report and evidc uce, which are contained m the Appendix t<i 
our Report, ne desiie to refer in support of the following con- 
cluciions — 

2 1 he business of the Committee maybe considered under 
two heads, viz ■— 

(1) Ihe Meteoroloiry of the Ocean 

(2) The MeUorology of the British Isles 

And the business 1 elating to the latter of these may again b4 
subdivided as follows, viz — 

(f/) That branch which by the use of the telegraph col tents 
material foi, and issues daily weathci charts and storm 
warnings 

(/f) Uhit branch which collects, digest^, and publishes meteoro- 
logical statistics Tins hst branch depends on two 
sources of information , viz (i) on observations taken 
at a limited number of stations which are provided with 
sclfiiecordmg instruments, and which furnish continuous 
observations , and (2) on observations taken by the eye 
at stated daily periods at more numerous intermediate 
stations. 

3 All these divisional and sub-divisions of the business have 
produced results of value, and should be continued For more 
specific mfoimation on these points we beg to refer lo the evi- 
dence, and t specially lo the repoiL of the President and Council 
of the Royal Society. 

4 Ocein meteorology should, we think, l>e transfeir^d to the 
I{)diographicil Department of the Admiralty Ihe reasons 
for this are, first, tliat whiKt this department is equally aUe 
with the present Committee to collect obseivalions from mer« 
chant ships, it must be better able lo collect similar observation^ 
from hei hlajesty's ships , and, secondly, that from itx expo* 
nence m chartOgraphy and in nautical wants, it 1$ specially com* 
petent to put the results in 1 form useful to navigators. 

5 In performing this new duty the Hydrographical Depart* 
ment should be m such rehtion with the ofhee or deportm^irt 
which manages land meteorology, as to insure that the obser- 
vations taken at sea will be so made and digested as to be aveil- 
able for scientific purposes m connection with those made on kutd. 

6 Kvciyeftort should be made to act m concert with other 
nations m ocean meteorology, so that labour may be economised, 
and the utmost possible use be made of all available materials 

7 In recommending the above liansferwe assume that the 
1 ords of the Admirafty will be wdhng that the llydrograplucal 
Department should undertake the duty ; Uiat that department 
will he organised and made in all respects adequate foi the pur- 
pose 3 that the observations born merchant ships which have 
been hitherto successfully collected by the prei^ent Committee, 
am! which are necessarily more numcioua and more varied than 
any which can be obtained from th# Royal Navy, wiU continue 
to be collected , and that the advancement of science, 

the ocean is concerned, will be no less an object with the Hydro- 
graphical Department of the Admiralty thaft it hkn hitherto 
been with ihe present Committee 

S A$ to land meteorology we have con&ideted the alternative 
proposals of appointing one permanent head, m was the ca&e 
before 1866, and of leaving matters to be manoj^ed by a Com- 
mittee in the same maimer in which they have since been ma- 
jiaged. Bat we caimot recommend either of these proposals. 
As regards the first, although it may be desirable ift s^e 
fntttWi time to create a pennanant meteorological estawisament 
on some sudi footing as that of the Astronomical Obse^atory at 
Greenwich, with an oi^cer of scientific eminence at its head, w 
think that matters are scarcely upc foi such a step at pretW* 
Aa regards the second* it cannot be expected that the gentlemd^ 
w*ho nSWcOhstitute Committee, 

wijr <if expeitiment g)ven much valuable time fo the worn fo it? 



IxMibA will contiliue lo do so mtler iht exhtiojj cowli- 

9* We tluttk, however, that the Koyal Society fthoiihl be invited 
to contintie to i?ecommend to the Cfovetnmcnt ixsrfioxwi eminent 
in sdettce to smpednrend the work, under the title of a hJeteoro- 
Wical Council They should be ap|>ointed for limited periods 
and sbould be ellaibk for re«appoimtiiieut They should be fewer 
in number than the present Committee, and the means should be 
provided of remunerating them in the shape of fees for attend* 
nuce« They should have and exercise complete control and 
mipervUion over and be responsible foi the business, expend itme, 
ai^d $td 9 r, 0 e chief oiBcer of Which would be more appropriately 
designated by the title of secretary tlmn by his present title of 
direimr. The important duty of selecting a chairman, would 
rest with the Koval Society or with the membets of the 
f^uncil* 

10. The present system of collecting daily information by tele- 
graph and of issuing storm- warnings snonld continue. There is 
evidence that it is of real value to the seafaring population, and 
that It leads them to thought and observation on tlie subject of 
weather. The want of communication telegraph on Sundays 
causes a serious defect In the system, which ought to be reme- 
died. 

11. An endeavour should be made to put into clear shape, 
and to issue, for public information, the maxims or prindples 
upon which storm^ warnings are in future to be given. This in- 
furmation should be revised from time to time so as to embody 
tlie latest results of experience. 

12. The process of issuing daily weather-charts, with explana- 
tions, should continue, with suen mpiovements as experience 
way from time to time suggest. The information thus given not 
only creates « general interest in the subject, but is of value to 
persons who are disposed to engage in the discussion of scientific 
wcteorological problems. 

15, A certain number of continuoubly self-recording stations 
should be retained . But it may deserve comtderation by the 
Council whether some at any rate of the existing stations may 
ikOt be discontinued, and others obtained on more eligible sites 
2>0ttbts have also been expressed whether in tlie present state of 
meteorological science the minute exactness of Ine observations 
now taken at these stations is of sufficient comparative value to 
justify the whole of the costs which they involve, when there are 
so many other objects of meteorological inquiry which call for 
increased expenditure. 

14. The present system of supplementing self-recording obser- 
vations by returns from ^e-ol^ervers at intermediate stations 
^oubl be continued. The positions of these latter stations 
should, however, ht revised, and tbeir number increased, 
especially in Ireland (where at present there are but few of 
tn^) ; so that the returns may exhibit a fair representation of 
the different climates and weather of the British Isles. Every 
possible endeavour should be made to secure the co-operation and 
nodist the efforts of the different societies or other local bodies 
^i^^gaged in meteorolc^y, and to further the adoption of uniform 
methods. 

The evidence of the Astronomer-Koyal and of other scien- 
Hfrc witnesses contains some important observations on the form 
am! exitentdi and to which the results of the observations should 
be pub^hed. This is a subject which deserves the careful alten- 
of the Council wHh a view to saving all imnecessary ex- 
pense oa the one hand, and on the other to publishing the 
resnUs in such a form as may render them most available for 
use by men of scteace. ^ 

16.. There Is evidence & show that the system adopted in the 
United States by which observations are taken over the large 
futa of the North American continent and are communicated % 
ee$^{xaph to Washington, Is of great value both for the imme- 
diate piactioal purposes of agricMture and navigation, and also 
SW throwing light on the general movement of the atmosphete. 
Titt position and extent ol the United Kingdom do not admit of 
nOymtnilar system of equal value. But it is desirable in the 
b^erests of science as well as for practical purposes, that 
^ by mam of co-operation between the different Europeah nations 
^^servations should be made throughout Europe 
and ihm adjacent seas, so as to afford all possible facilities for 
syneptk <haxU|f of the weather in Europe. To tMs end this 
country tihottH gnm all the help it cast. 

17. There Is nnpUrtUnt evidence that the science of meteoro- 
logy at the present Mment stands in need of hypothesis and 
disdisiaon at least as tsmeh M if hot mm than, of observation. 
It isnoteasyto lay down »«ih oomnMxN^the method by 


which such invest 


they may think important, and in suth eases it should tmt wiui 
them to select the mvestigatot.s, and fix the rmuneratlom 

t$. There Is evidence of a connection between weather and 
health ; but it does not appear that any Special metemrolbgieal 
observations mse wanted at present, or are nkely to be want£l ih 
futme for this special purpose, other than the observations, 
which, under the scheme we have recommendedi the Councu 
should collect for general purposes. 

19. Again, the importance of meteorological data tO the agrl- 
cultunstand dealer in agricultural produce is clearly established. 
But neither do their requirements demand other observations than 
should be included In the general leturns and information ob- 
tained by the Meteorological Council, 

20. As regards the forms in which the information thus col- 
lected can be made most available for sanitary and a^icultural 
purposes, it appears desirable that the MeteorologicSi Council 
should place themselves from time to time in communication 
with the Registrars General, and with such bodies as the Medical 
Council, and the Agricultural Societies of the United Kingdom. 

21. The expense of the scheme we have suggested may be esti- 
mated as follows ; — 

The following return has been piepared i>y members of our 
Committee who are also members of the Meteorological Com- 
mittee of the approximate present cost of the Meteorological 
Office ; — 

Directors office and general control ... ... 2,500 

Ocean meteorology, excludmg supply of instru- 
ments . JiSoo 

X^and meteorology including self-recording (d>- 

servations and supply of instruments 3»5t>0 

Telegraphy and storm- warnings 2,500 

Total ;^lo,ooo 

The modifications that have been proposed would lead (o 
certain additions to the necessary outlay, among which may be 
specified— , 

Remuneration of Council, .say . . i,doo 

Special scientific researches .. 1,000 

XLxtension of telegraphy on Sundays . .. 500 

New land stations .. 1,500 

Inspection of stations .. 500 


Deduct for ocean meteorology transferred to 
Admiralty . 




Net increase .. . .;^3,ooo 
This sum being added to the present grant of io,qoo4 wouM 
bring the whole sum to be placed at the disposal of the Council 
up to 13,000/. yearly. Assuming Uie expense of ocean meteoro* 
logy transferred to the Admiralty to remain under the new ar- 
rangement at its old hgmrc, 1,500, ' the whole additional annual 
buracn on the National Exchequer proposed in the above sug- 
gestions 124,500/. or 14,500/., instead of the existing grant of 
10,000/. 

22. With reference to the Scottish Meteorologtcal Society, 
the representations of which have been specially rmerredfor our 
consideration, we desire to offer the following remarks 
It seems essential that any grant of public money fpr the pur- 
poses that have been indicated in our recommendatione, should 
be applied under the immediate resppnsibiUty of the Council^ 
and that no expenditure should be incurred whidbt those pur^ 
poses do not absolutely require. There is evidenoe to show that 
a large aqd trustworthy amount of co-operation may be db^ 
tainea in all parts of the United Kirngdop^ from observers 
who do not require remuneration for their smridciu and It 
very important that such co-operation should be IMeged to the 
utmost Any system of payment inetcovokifisai rasters 
which was not very strictly limited# wOutd neceSuiUy iiwOlire 
the cottuession of payments to all observesi# nod might eidaS a 
very outlay which has hitherto been Owdded# and vrhfrh 
tlieiefrreaeoOi»W}eueisnotat|iMN^ 

We are of ojniti^ flmmfore, £hstO% paymniila 

bemadeftimtlmifr^ Meteoro- 

X df ilds'SlIlSta ^ 
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lofiM Council to die ScoUlsl^ Metcopplog^ical Society, as ate 
uetftfasary Tor obtfumpg ob*ennttiona at Rations recjuired lor the 
pttrpowa of the CouncU ; fot aecoring the pioper inaiiectiou of 
Atatlona the are tequiied for the general 

purpoaei of the Council j for the needful compilation and check 
k sneh i^i»ter« ; mi for meeting other charges directly arising 
from these acrvlces ; or for apedAl researches coudurtcd by the 
Society ^xth the approval of tlie Council ; but that no grants 
ahonia be made to ordinary observers* nor for any general pur- 
poses of the aochsty which be beyond the scope of the operations 
to be placed under the CouncU. 

03 think that the same principle should be applied to all 
simUer loeal bodies interested m the study of Meteorology , so 
that, in Ihct* no payments should be made to them except for 
results sought for by the Council 
24. We have indicated above in very general terms the func- 
tions of the proposed Council, and we do not tlimk it desirable 
to fetter their discretion by furdier details. We append, how 
ever, to this report a papw by a member of the present Com- 
mittee of the i^oyal Society, who is also a member of our Com- 
mittee, stating what, according to present expcneucc, are, in his 
opinion, likely to be their duties 
«5 The later stages of the inquiry m iclation to the transfer 
of oceantc meteorology to the Admiralty have raised some 
serious questions of expense, which the Government vull, 
doubtless, reahire time to consider We think it only just to the 
Committee which has heretofore had the administration of the 
annual grant to report our opinion that very good and valuable 
work IS being done by it, and that if iunils were provided to 
admit of the moi*e responsible and more extended action of the 
Council, as suggested m paiagrapbs 9 and 22 of our KenoU, and 
if, at least provisionally, some assistance were given to the Scotch 
Meteorological Society, the more immediate objects leferred to 
our Committee would be met, and theic need be no interruption 
of the Committee’s operations pending the delay, if any, which 
may occur, whilst the feasibility of tiansferwng oceanic mcteoio 
logy to the Admiralty is bemg maturely considered by her 
Majcsty*s Government 

It IS important m connection with this part of the subject to 
bear in muid the strong claims winch the Superintendent and 
other members of the existing stad hive to continued employ 
ment* 

26, In lecommending the above changes we fed bound to 
expre^ our sense of the gieat value of tlie disinterested sei vices 
which, at the cost of much time and lahoui have been lemleud 
during so many yeais by the Committee appointed hyUie Koy-il 
Society 

27 We are aware that what we are proposing is still lentalive 
only, and we recommend, m conclusion, that there shall lie a 
further mquiry and report at the end of (say) five years 

J^/iS£AJiC//^S ON THE SPECTRA OF 
METALLOIDS ^ 

'’pmS pxper was published by Mr. Thalcn after Mr 
^ Angstrom’s death. Mr Thalen states, in the introduction, 
that only the first sheet was printed during Mr, Angstrom’s 
hfe, who m the remainder would have liked to alter some 
passage^ and add others Yet we tak e it that such altciations only 
would have referred to iwatlcrs of detail, and that aS far as 
the general conclusions are concerned the pajier rej resents fairly 
Mr At)g^trom’s omnion on the important questions distu*<sed 
therein Mr. Thalen Iiaa made the measurements, while tht* 
expenlnents were made by him m conmnction with Mr. 
Angstrom 

Aiior a few htstorioal remarks the authors give die following 
judgment on the question of double spectra — 

We are far from denying that the lines of an mcandtseent 
gat may come out m greater number as the temjiciiture, oi ptr 
imps tmiy the quantity of radiating matter increases, or lliat some 
laya ittcmase much quicker tW others in intensity But it 
is cenam that the amertfem of various physicists that the lines 
mf^jbaljy seen may disappear aitoge thcr, and Uiat m this way 
the apectntm may change completdiy in appearance is os unlikely 
fimm a theoretical point of view as it, hr^contrary to experience 
I'Cauchpmneitxes were real til ww^scopic researches would 
b« rmwfeo aa eadt could play as far as its 

iipanpMi m conemmed tho pavti a Prptctts* 


“We do not deny that an elementary body may^n cettahl 
cases give different s^ctn The absorption spectrum of iodine, 
for instance, is quite diftercnt from its emission spectrum 
obtained by means of the electric spark. All bodies existing in 
diffeitnt allotiopi% ‘States wiU give different spectra correspond- 
mg to tliesc dillerent allotropic states provided tliat the aUcmxnlc 
states Still exist at the temperature of incandescence. 

• * • » * f 

Oxygen, for instance, would present two different absorption 
spectia, one belonging to oxygen the other to oaone Bm nu 
ozone IS destioyed at a high temperature, only one spectrum of 
incandescent oxygen tan exist 

•* Sulphur m the solid state exists m different allotropic states, 
and some obbcrvaiions lead us to believe that even as a gas it 
may exist in different states. Supposing this to be true, sulphur 
will give Ma several absorntion spectiA, white the possih^ty of a 
single or several emisuon sptclta depends on the question 
whether the more complicated allotropic states support the 
temperature of mcande«icei)ce. 

“ It is evident that the above cases do not form an exception 
to the gtneial law which we have given, that an elementary 
body can only give one spectrum In fact, if we suppose that 
the allotropic state is due to molecular constitution, it will possess 
from a spectroscopic point of viev, all properties of a CompoundL 
iKxly, and m consequence il will be decomposed m the same 
manner by the di’^ruptivc dischaige of electricity.” 

The papci then goes on to oiscuss the difference which is 
noticed in the e’eclnc spaik, l>etween the aureole and the soark 
Its If Messrs \ijgsirom and Thalen sum up what they have 
aid on the sul jeet in the following words — 

1 Ihi-rc aie two kinds ot electric discharge, one of tension, 
which takes place by explosion, or disrupUvcly, the other ot 
<piatttity, which takes place by conduction, or continuously. 

2 By the disruptive discharge which always takes place when 
the tension is suffuiently great, the body is, as a rule, tom into its 
smallest particles, and thus decomposed into its elements if the 
body ix compound. The plienomenon of incandescence which 
accompanies both the mechanical disruption and chemical de- 
conopofcilion, cannot be considered as a consequence of the aug- 
mentation of tcmpeiature, but ue ought rather to say tliat the 
high tempcratttic is an effect of the mechamcal and cliemtcal 
foice which disintegrated the body In addition to the decoai- 
j»o ition jiioiluctd directly by the disruptive dischaige, we Inajr 
h ivt chemiml actions, which art, however, of a secondary nature 

3 When the elcctncity is conducted by conduction we must 
dibtinguish between two actions We have actions whidi are 
entirely due he it, and winch belong to the conductors them- 
selves* 1 hey inciease with the square of the intenstly of the current. 
We have, secondly, actions which make themselves percqptible 
at the surface of bodies, and which are proportional to the »h* 
tensity of the cuirent These latter actions are coaiined m 
elemental y bodies to a variation m temperature, but if the body 
IS compouiil they may consist in chemical effects, whidi we ca6 
electrolytic actions. These two phenomena, the Peltier effect 
and the phenomenon of electrolysis, must be considered as dif- 
ferent m luifestalions of the same foict , one or other of the 
actions tikes phee accordmg as the body is simple or compound. 

1 hesclaws, which are dcinonstiated to hold for solid ana liquid 
bodies, must also be apphed to gaseous bodies, where we must 
lliciefore expect electiolytic actions as well as chemical ones of a 
secondary na<'ure 

Oiu authors then go on to discuss the spectra of carbon and 
Ihcir compounds. I hey begm agaiff With a historical statement 
ol the work done in this 1 aspect, and as thix part of the paper 
does not contam anything new to those who aie interested m the 
matter we pass to the question which they propose to solve ; 
“Ilow aie we to explain all these different spectra of caibon 
compounds?” They draw attention to the fact &at all these 
spectra have a common charactenstic, as they consist of bands 
which can be resolved Into fine lines There is, however, one 
spectium which mu<>t be attributed to carbon, while tlie authors 
attribute all othei spectra to carbon compounds. This spectrum 
IS a hue spectrum It is obtained from carbon poles by lae n tis 
of a powerful jar ^ 

If we allow a spark t6 pass between carbon electrodes, tkh 
lines are not seen in the middle of the field, but only cdom to 
the poles simitar to the metallic lines. If the djsch^ige 
through some carbOn compound, one obtams not only mme cay-* 
bon lines, but olaq those of oxygen, hydrogen, or 

* It k the BUrkel 17 Wattn No ^ ^ 
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htlonj^fn to Hie eAtHrin|t into Hie ciiH>on 

eiMki|)iotiiAd* 

eikiM iime aismp* 

Hve di6cim)t« ^ aueeole^ Mfliilchittdioates a eontieaoiut dstiHitsiirg^e. 
Tlie ^pectrakeof HieaMiMedepexidfion eettoreotf the mediam 
In winch the4i«^dia«fe p^iaMe j in oitroeee wt lind the blue at4 
violet groo^ wh&di lA«mlevi»e isyanogeii ; in is the 

sp^cti^ of th^ h^dirocarbons^ wbloh we obi^erve ; in oxygen we 
get tne i^oh, a Oeissler tnbci hlled with carbonic osdde, 

The shaded Wnds W cyanogen which are situated in the bine 
ana t^lei {>an of the spectmm, are also seen if the spark passes 
the ItnninKnis palt of a gas dame^ or in the voltaic am between 
tihe tatbon el^rodes of a powerful battcug^. In the spectrum 
Oif the Voltsdc arc, however^ the brilliant nnes of cyanogen aie 
hoted With those of hydrocarbons, the splendour of which is 
$tUt more magnificent. 

After these observations we may consider it to be a demons 
atrated fact that the aureole gives respectively the i^cctra of C3rano< 


hydiogen, or oxygen. The most natural supposition is. there- 
for^ that the spectra belong really to the compound bodies, 
which is the more probable as the general appearance of these 
spectra suggests at lOncc an origin of compound bodies rather 
than of elementary bodies. 

ft U well known that carbonic acid is decomposed by the 
electric cuffOat, and that the spectmm which Is observed belongs 
exclusively to carbonic OMde, which is formed. One might 
therefore imagine that carbonic acid would not have any spec- 
\txata of its own. If, however, carbonic acid is formed, as, foi 
insbUMie, while cyouc^cn bums, it appears probable that hues 
belonging to carbonic add can i^pear, and this opinion has been 
Cou6nned by an observation of Plucker. He has found that the 
ribaoed red bands of cyanogen burning in air or in oxygen be- 
ebtn^ striker and wider as the combustion becomes stronger. 
Ad cayeriment made by us with a spark passing in cyanogen 
gas, circulating in a glass tube and freed tliercfrom by degrees of 
every tonaco of oi^gen, has taught us that these red bands only 
extended to the first band of bydrocarhow, and even vanished 
during some instants of the experiment The piobable cause of 
the appearance of the spectrum of hydrocarbon in this cose must 
^ for in the impossibility of drying the gas completely, 
if it is prepared with cyanide of mercury. 

It sepnis to u$ that it la much more difficult to explain the 
appearance of the spectmm of Uydrocarbmis in tlic combustion 
of any con^und of carbon and hydrogen, and also, according 
to Mr. Attueld, in thefiame of carbon disulphide. Tliough this 
spectnun was considered by mime observers to be due to carbon, 
ae cannot accept this view, and for this reason ; If we employ a 
condenshtot the ^ctmm of coal gas shows not only the spectrum 
In question, but also the lines cu carbon and hydrogen* The 
pleppm^ of the shaded bands, being similar to those of cyano- 
Snows at once^ as we have repeatedly said, that the bi^y is 


y, It seems to ns, must in great part dlsap{>enr if we 
i^tild HkO# that the same chemical compound is always formed 
m the ooxnbuitlon of any hydrocarbon. M. Berthelot has shown 
Ilia to be truck Acemrog to him acetylene is formed whenever 
pk Incom^e combnsdem of any hydixicurbon, ether, Ac., takes 
place, add even if the 4djectnc i^ai^ pstsses bmween ca^ 
trodes In hydrogen |us» It is therdibre very probable that the 
spectrum whidbi is formed ^r all carbon compounds is due to 
ait^uyiehe. 

As far as the observation of Mr. Attfield is concerned, that 
oxide of carbon gives the ordmUiy spectrum of the hydro- 
oatboms, we must observethat this does not agree with our own 
emrime&ts. In a Ceisskr's tube, contamitsg cazbonk acid or 
phonic oUides, one can certainly find tmees of the spectmni Of 
hvdtecm^ as the gas is never altogether dky, but acoordlui: to 
Hhokdr’U ohuervation, the partknkr spectnimof oxide of carbon 
hmm to it, 

To the leH j9>f Jthe S'raunhofei line G <M»e seesgeuezaUf a very 
Strong line wnm resBy belongs to carbon. We find nere the 
mm thsi^ wbkh we have mentioned speakiiw of the speictta of 
% fnebdlico4l% M often the spectrum ofthe oxide is mui;ed 
UnHi some of fihe Im Of eteUMmtary body* 

As a second fCessm* AngstrOm and ll^alcn take tto 

nf ^ TtftNn srti fiwaa** vpistiUm sf m 


speotruih of nitrogen. The soi^salled lino quectwi of nHiOgen 
was firit tobsnrmd oy Angstrom, while % 4 * wftlkon a 

dlfthr^tOpictn^m m the mmh when HmdIsHifutU fims 
idaco uh idr. The two spectra whidh ©bam w wwn 

m hew^ though he gave a ouw way of obtaluipg them* 
The wowing is a translation of the anmor’a mihiuttcs on me 
ori^dfthetwo^tra:- ' ^ 

As tb the iuts&retation of these two spectiU We ehlhk 
they only on the way in which the eJectifc diWSmige 

takes place, and belong to two different bodies. The ipdcMa 
of lines caused by the disruptive discharge must be attwnied to 
nitrojgen us it appears in Oeimler's tubes under the same ctrodm- 
Stances i whlCh accompany the disruptive dbehatge, but the 
shaded bands bdong doubtlesB to some combination of nitrogen 
formed by the discharge of quantity or fey oondncHon* 

In the aureole at the positive pole We find a great number of 
shaded bands in which we distinguish two dififemit series, one 
situated hi the least refrangible part of the speetrumt and 
another in the green, Hue, and vblm parts. The appearanoe of 
these two hcties i$ diiTerent and gives rise to thcfiuspiciott that 
they belong lo two different bodies. Whether this be true 6r not 
it is certain that theii intensity varies much according to circum- 
stances and in different ways. 

At the negative pole we observe a bluish violet sheet the spec- 
trum of which, situated in the green, blue, and violet, does not 
change with the nature of the electrodes. 

In Oeissler’s tubes, containing rarefied nitiogen, we find fm 
the continuous discharge the same specha as in the aureoles in 
the atmosphere. But the positive light, which is very Intense, 

not only seen neai the pole but also in the capillary parts of 
the tube. At the negative pole the blaish violet iSieet gets 
larger and more brilliant as the exhaustion proceeds. 

We now ask which combmaltons of nitrogen can cause the 
spectia of tlie continuous discharge ? As far as the negative light 
IS concerned we are in complete igu^i^nnce on the subject. As 
to the gas which is found at the positive pule one can piove by 
means of a solution of sulphate of iron that nitrogen dioxide is 
formed. It 1 $ well known that the electric spark passing through 
air produces the red fumes which indicate the existence of nitrous 
acid. It follows that nitiogen combines unda these circumstances 
with oxygen. The only question therefoi*e is, where does the oxygen 
come from in a tube filled with mtrogeii ? "Wo must remember 
that m making nitrogen we can never entirely get rid of air, or 
at least there will always be a trace of aqueous vapourpresent, as 
is shown by ilie hydrogen Ime C* This fact tufhcknuy explains 
the possibility of the presence of a compound of nitrogen and 
oxygen. As the luminous spectrum hears no resemblance to the 
absorption spectrum of nitious acid fumei*, we conclude that the 
dioxide of nliiogen Cau^ies the shaded bands at the positive pOle 
or m the aureole, and m the capillary pari of GeMer’s tube 
containing nitrogen. Several expeiiments are mentioned which 
have been made by the authors. Those on the spectrum of 
carbon run as follows 

X . Spark between carbon electrodes in oxygen with condanaUteir. 
The lines of oxygen and carbon are seen. 

a. Spark between platinum electrodes, 35 apart m a 
current of carbonic aead. Two jars used as eendenier. The 
ftevdlving mirrot showed that the spark was ixisfantiiiteoits. The 
linns of plafinum, carbon, and oi^gen, were seem 

3* Same as a. Pistance of electrodes 5 mm. The atwedia 
gave the spectrum of carbonic acid. 

4. Spark between aluminium electrodes lo mni. apart, in a 
mxrrent of coal gas. The lines of hydrogen, dorbon, and the 
bands of cayburetted hydrogen are seen. 

5. Spark tfrithoUt ocmdcnsei in a cnn*ent Of cymgom The 
lines of hydrogen, nitrogen were seen, bnwHi hppm of 

and some bands Of 

The exparCrnenm <m the spectrum of beefi D# 4 e 

with atxnospheric air. A solution of sulpfim Itmi i|i%s Md i© 
Ohow Hit prfe$«ace df dioxide of nitre^ m 

OcWar^sfabmattaitotsprc^ ^ ; 

meaimresKien^ of all the spectra 4 hmas«^ ^ 
wm *br t Jm «»oi« int^ 

tniemmter mnashmments of some of the baftd. Hie names ef 
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SIR WILLIAM THOMSON ON NAVIGATION^ 

TJOFUt AJt Ibttturtf tartly contain mndi that destrm 
rtoetit^n or notice in a review. But when the 
itettiftt is Sir William Thomson and his subject navi- 
gation. we may be sdtt that we shall hear something 
Su^f ^ tote not heard before* and that we should hear, 
if we wis h to keep abreast of the advance of nautical 
Sclehce. When a reformer contents himself with merely 
making se|Me«tlimi and leaving it to others to test them, 
his wodc Is comparatively easy and its results are propor- 
lionahy valneless. The suggestions of Sir W. Thomson 
haye the very special merit that they are submitted to a 
practimil test before he gives them utterance* and alter 
he has done so he it far from considering his connection 
with them over. Every part of every crude idea or novel 
appliance is submitted to a searching process of natural 
sdkcdon which must cost the author as much labour as 
to watch it gives the onlooker pleasure, and those who see 
only the final survival of the fittest cannot form anything 
like a just conception of the time and pains which have 
been bestowed on the rejection of the less fit. 

We cannot here find space to notice those parts of 
the lecture which are the reproduction of old and 
received truths, interesting though these are by virtue of 
their skilful dressing. We must pass on at once to men- 
tion one or two points which are either in themselves 
new, or which have as yet failed to secure the recognition 
they deserve. 

The first important novelty we come to is the discovery 
by Mr, Hartnup, astronomer to the Harbour Board of 
Liverpool* of a system of rating chronometers, which 
gives an almost perfect means of compensating for 
change of rate due to change of temperature. It had 
long been known that no compensation balance could be 
made to keep time correctly through wide ranges of 
mmpemtufe ii“— 

<< Thus the best chronometers of the best makers in 
modem times are practically perfect only within a range 
of 5^ or to® Fahrenheit on eaca side of a certain tempera- 
ture* infinitely near to which the compensation is perfect 
in tM Individual chronometer. 

** The temperature for which the compensation is per- 
fect* and the amount of deviation from i^ifoction at tem- 
peratures difiering from it are different in different chro- 
nometers* Mr. Hartnup finds that at the temperature 
for which the compensation is perfect* the chronometer 
goes faster than at any other temperature, and that the 
at any other temperature is calculated with mar- 
venous accuracy (if the chronometer be a good one) by 
subtracUng foom the rate at that critical temperature the 
nunfoer obtained by multiplying the square of the differ- 
ence of tenvperature by a certain constant coefficient.'* 

Two chronometers recently carried from Liverpool to 
Calcutta* when rated on Mr. Hattnup's plan* gave a mean 
error of sk seconds* while by the ordinary method the 
fedeooitigs of Greenwich time from them differed by 
4 miimies 55 seconds* The navigator could easily secure 
the adv ytag es of Mr. Hartnup's system by noticing the 
tempe^ture ni his chronometer-case dally, and entering 
a fow figures in a note-book. His work would be much 
fadlhated n the thermometer used were graduated to 
^ ^kihbers of di^prees from the temperatare of 
mfasxmiiin rate. 

The tetufur discusses at considerable length various 
modificatioiis 0# the pressure-log. the invention of Mr. 
J, K Klffier and Mr. BerthoiL the pHticiple of which it 
to measure the speed of the mp by observing to what 
heh^ht a column of water liees in a vertical tube* the 



bottom end of which dips into the sea and foces forwards* 
It shows the ship*s velocity through the water at any 
instant* instead* like all other logs* of tellu^ tibe dis- 
^taace run during a known length of time. The latter 
* piece of infomiation 1$ what is chiefly wanted for the 
purposes oS ordinary navigation, but the former coidd not 
ia0 to of immense use in the navy when ships aare 
sailing in squadron. Even now, a rough approximation 
to a knowledge of velocity is got in the navy by the use of 
indicators showing the number of revolutions per minute 
made by the screw, and these satisfy very imperfectly the 
requirements of the ca^ as appears from uie evidence 
given at the court martiai on the loss of the Vmpt<ird, 
The Admiral signaUled to the squadron that his sh^ was 
about to go at thirty-three revolutions* which he after- 
wards explained to mean that he desired the squadron to 
go as nearly as possible at a speed of seven knots. Had 
each of the shi(» been provided with a pressure log* he 
might at once have given an order of whose meaning 
there could have been no possible doubt* and which it 
would have been perfectly easy for every ship to obey. 
The taking of soundings to determine the depth is one 
of the most important of nautical operations. In surveys 
of the ocean's bed and for guidance in cable laying, 
soundings have to be made in great depths* often of 
several thousand fathoms. The trouble and time in- 
volved in taking a deep-sea sounding have been greatly 
reduced by Sir W. Thomson by the substitution of a 
single steel pianoforte wire for the hemp rope formerly 
used as a sounding line. The advantage of the wire is 
the comparatively small resistance it meets with in pass- 
ing through the water. When hemp rope is used for 
sounding in deep water a weight of three or four hundred 
pounds must be attached to it* and even then it descends 
very slowly. When it reaches the bottom the weight 
is detached by a trigger and is therefore lost. When 
wire is used a weight of about thirty pounds suf- 
fices ; it descends very much more rapidly* and there 
is nothing to prevent its recovery each time. For 
very small depths such as are met with in the imme- 
diate neighbourhood of land* the hand lead is convenient 
and sufficient* but there is a third class of soundings, 
those which are (or should be) made in depths of about 
twenty fathoms and upwards when a ship is approa^iag 
land. To be able to uke " dying " soundings--that is, to 
find the depth without stopping the ship<— m any depth 
from 20 to 1 50 fathoms* is a matter of the greatest possible 
imporunce in ordinaiy navigation. Sir w. Thomson has 
succeeded in making it easy to do this* by the aid of his 
pianoforte wire in combination with another apparatus 
which he described at the recent meeting of the British 
Association. This consists of a pressure gauge pf very 
Simple construction, which is attached close to the end of 
the soundingdine* and which, by registering the maximum 
pressure to which it has been subjected duung immersioa* 
registers the maximum depth it has attained. This indt- 
eatioti is of course quite independent of the length of wire 
out* and is not affected by the^fact that the ship is in 
motion. The pressure giuge consists of a small glass 
tube* of about inch bore, open at the lower end, but 
cloS:!d at the top. As this descends, the watir rises in 
the tube compressing the column of air. In order that a 
peimanent recotd may be left of the maximum height to 
which the watm: rises* the interior of the tube is coated 
along its whole length with starch* in which red prus- 
slate of potash has been di«solv^, and just at the 
mouth of the tube are placed a few crystals of sulphate 
of iron* which are held in position by an outer guard 
tube. The water which rises in the tube carries with it a 
little sulphate of Iron in solution* and so leaves a pet*- 
manent record of its height by staining the tube whh 
Prussian blue. The system of sounding by wire has new 
had abundant trial* and its success is thorough^ esm^ 
blished. Its author was, no doubt* quite wkhtn the 
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limits of safe prophecy whoa he declared |o the British 
Afsoeiation in Glasgow thU the old system of deep-sea 
awtmdine by hemp lepe had dond its last woik on board 
the Ckc^ien^er^ 

In proceeding to speak of astronomies?! navigation the 
author begins by giving a series of definitions which 
differ hrom those commonly given, by being based on no 
a*ssumptio& as to the hguie of the earth, so that they 

desi^atcin each case the thing found when the element 
in miestion is determined by actual observation/' Thus 
the latitude of a place is defined as the altitude there of 
the celestial pole. After a flying shot at the British 
$tatut6 mile, whose existence ‘Ms an evil of not incon- 
siderable moment to the British nation,'* he goes on to 
describe the various means of deducing a ship's place 
from observations of the heavenly bodies, giving the 
place of honour to Sumner's method, of the merits of 
which we had recent occasion to speak (NATtTgE, 
voL xiv. p. 346). 

To communicate information from ship to ship by 
signals is an object of first importance to the sailor. By 
day, in clear weather and with skilful men, the system of 
flag and semaphore signals at present in use in the navy 
is very complete and effective. By night, in clear weather, 
Capt. Colomb's method of flashing signals has been suc- 
cessfully used in the British navy for nearly twenty years, 
but its adoption has not been nearly so general as properly 
to meet the tequirements of the case. On this point Sir 
W* Thomson says;-- 

The essential characteristic of Capt. Colomb's method, 
oit which its great success has depended, consists in the 
adoption of tne Morse system of telegraphing by rapid 
succession of shorts and longs, ^ dots " and ^ dashes,' as 
they are called ; and, I believe, its success would have 
been still greater, certainly its practice would have been 
by the present time much more familiar to every officer 
and man in the service than it is now, had not only the 
general principle of the Morse system but the iictual 
Morse alphabet for letters and numerals been adopted by 
Capt. Colomb. A modification of Capt. Colomb's sys- 
tem, which many practical trials has convinced me is a 
great improvement, consists in the substitution of short 
and long eclipses for short and long flashes. In the sys- 
tem of short and lon^ eclipses, the signal lamp is allowed 
to show its Hght unintertuptedly until the signal com- 
mences. Then groups of long and short eclipses are pro* 
duced by a movable screen, worked by the sender of the 
message, and read off as letters, numerals, or code signals 
by the receiver or receivers. . , . Whenever the light of 
a ll»mp suificcs, the eclipse method is decidedly surer, 
particularly at quick speeds of working, than the flash 
method, and it has besides the great advantage of show- 
ing the receivers exactly where to look for the signals 
when they come, by keeping the signal lamp always in 
view in the intcivaJs between signals, instead of keeping 
it eclipsed in the intervals as in Colomb's method." 

Is it too much to hope that before very long a knoa4^ 
ledge of the Morse alphabet may form part of the ek* 
mentary education of every boy and gitl in the kingdom ? 
Only then can the public awaken to a sense of the many 
uses to which such a knowledge could be put. 

But there is a third set of conditions where signalling 
is more necessary as well as more difficult than in either 
c#f the other two. In fogs, by day or night, visible signals 
have to be given up as useless, and audible ones take their 
place. We may utilise Colomb's code or the Morse al- 
phabet by giving short and long blasts on a steam whistle 
or fog*hom. 

" But here again a very great improvement is to be 
made. Use instead of the distixiction between ^hort afid 
long the di^otion between sounds of two different 
pitches, the higher for the ‘doty the lower for the ‘ dash/ 
whether in ihc abeam thistle or the fog«-hom a very 
sharp limitation of the dtiiauion bf the signal is searcsely 
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attainable. There is, in fact, an indecision In the begin 
ning and end of the sound, which renders 
Morse signalling by longs and shorts impracticable, and 
entails a painful slowness, and a want of fMirfect sureneas, 
especially when the sound is barely audible. Two fog=- 
horns or two steam- whistles, tuned to two dltfcrent notes, 
or when the distance is not too great, two notes of 4 bugle 
or cornet may be used to telegraph words and sentences 
with admirable smartness and sureness. Five words a 
minute are easily attainable. This method has the great 
advantage that, if the sounds can be heard at all, the dis* 
tinction between the higher and the lower, or, as we may 
say for brevity, * acute ’ and ^ grave,' is unmistakable t 
whereas the distinction between long and short blasts is 
lost, or becomes uncertain, long before the sound is 
inaudible*" 

To produce powerful blasts of sound differing from 
each other in pitch the Americans have devised an Instru- 
ment which is much more effective than the fog-horn or 
steam-whistle* By the irony of fate sirens are now 
enlisted in the service of humanity, and no longer lure 
sailors to destruction. The reform in their morals, how- 
ever, bM been fatal to their romantic charm, for now they 
are *^drmen at a uniform rate by clockwork, and the blast 
is supplM from a steam boiler." But is the change to 
be regretted when wc bear that : — 

‘‘Short and long blasts of the siren might be advan- 
tageously substituted for short and long blasts of the 
steam whistle, but mt/c/t moti* advanta^eouUy blasts 
of two sirens^on the same shaft, or on two shafts geared 
together, sounding different notes, acute note for the shorty 
grave note for the long. The rapidity and the ready dis- 
tinctiveness of character of the two notes will then be 
such that every officer and man will habitually recognise 
evolutional signals and signals for course and speed, just 
as tn skirmishing every officer and private knows the 
bugle calls ; and the signal-book will be no more needed 
on the bridge of a ship of war than on the saddle of a 
iield officer. When the admiral desires to alter speed or 
couise for the fleet, his order will be given to the whole 
fleet simultaneously, and very nearly as fast as he can 
speak it to his flag captain, and then instantly (without 
waiting to open signal-books) the* other ships will, one 
alter another in order, each in replying give the ‘under- 
stand,' repeat the numbers expressing course and speed, 
and make her pennant. In as many quaner-nijinutes as 
there are ships under his command, the order will have 
been thus securely acknowledged by every one of them, 
ami the admiral will sound his signal announang that the 
order commences to take effect Nothing short of this 
m quickness and soreness of ordering the movements of 
a fleet ought for a moment to!|t''|j|^ght of as tolerable^ 
when it is certain (as it assiLonfodS^^ that so much ia 
rendtly attainable." Vs uaeQ 

We have quoted this part of towk waure at considerable 
length, for we have a strong comk wer of its high prac- 
tical value. The collision between* [ Moptarck and the 
RaUigh in Besika Bay, which has ued since the lec- 
tute^iaspublished, serves 10 point SiM«^ *hom'*on'smorali 
Wt that when the squadroV^S®^ in three lineO 

steajhtediy %bout five knots an hour, W was made to 
alter pe, which “from some unexplained cause" 

was mke U^^wtood by two of the ships-^he Triumph and 
the This brought the latter across the bows 

of the which then slopped and reversed engln^it, 

but the the Mmarah^ kept m he»^ 

course, thA *Mping a collision, which was fortunately 
much test Ip its consequences thah *hs ddstly 

of which this one bid fair to be n 
repetition* That the signal was misunderstood, not by aU 
the ships, and yet by two of them* seenis to . prove that 
much biame cannot be attached either to those Who madO 
it, or to thosd srho read it } it fs, In fact# the iysWtw 
at fault* ^ 
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B y the hipdi^ees of Pr, Crompton, of Manchester, we 
W able to publish ihU week u copy from a photo- 
^aph of what there is every reason to believe is a con- 
temporary portrait of the great Danish astronomer, 
Tycho Brah^» This picture js on canvas, and is 3 feet 
3f inches high, and 2 feet 6J inches wide* It repre- 
sents a man of ruddy complexion, standing and look- 
ing forwards. He is bareheaded, has little hair, and 
that short, of a yellowish colour verging to red. He 
has very long moustaches and a short beard. In the 
right upper corner of the picture (that is, to Bjah^'s 
right) there is a curious emblematic design, consisting of 
a round tapering column springing from a square base, 
around which at its foot are waves. Over the monument 
is a canopy suspended by a strong chain, a few links only 
of which are visible, the top being lost in clouds, and the 
chain itself has flames playing round it Two yEolic 
heads (one on each side) are represented as blowing to- 
wards the canopy and column. Lower down, and to the 
right and left of the column, are two hands (one on each 
side) holding each a jug from which water flows* Clouds 
and lightning surround the backgiound, the wrists of the 
hands holding the jugs, and also the ^ 2 olic heads. Round 
the monument is a label not entirely decipherable with 
the words : ** Stans (tectus ?) in solido ; ** then follows an 
indistinct word and igne e . tunda “ Igne et 

unda*^ was, no doubt intended. In the kft upper corner, 
in large and distinct letters, is this inscription : “ Eifigies 
Tychonis Brahe, Otton. Da. anno 50 complete quo post 
diutinum in patria cxilium libertati desiderata? divino pro- 
visa rest I tutus est,” 

Dr. Crompton thinks, correctly we believe, that the 
inscription referred to Brahd's departure from Denmark, 
and that the exilium r;/ patria ” was an allusion to his 
residence on his island of Huenna, in his observatory, 
away from the court lor twenty years. The emblematic 
picture evidently implies that nothing (not all the ele- 
ments) could destroy the monument he had elected to 
his reputation by his observations, and that they would 
be protected by Providence, 

The portrait then shows Ilrahd as he was in his flfijeth 
year, and Dr, Crompton thinks th« tenor of the emblems 
and the inscription seem to be conclusive that the picture 
was painted after Brahd had left Denmark, most probably 
between the end of October and the 13th of December, 
1597, and Dr. Crompton conjectures that the portrait 
may have btien painted to be engraved for Brahd’s 
“ Mechanica.” 

In connection with this interesting portrait, it may not 
be inopportune to remmd our readers of the main events 
in Tycho llrahd’s life, and of the work on which lus fame 
is grounded. 

Tycho Brab^ was born at Knudstborp, an estate of his 
ancestors, near Helsingborg, in Sweden, on the Sound, 
December 14* 1546. Copernicus had been dead two years 
and a half, (Galileo was not born till eighteep years after, 
and Kepler, with whom Tycho was latterly associated, 
was about twenty-five years his junior. Tycho’s father, 
OttoBrahd was descendedfrom an ancient Swedish family, 
and Tycho was the second clde&t child, theie being alto- 
gether five sons and four daughters in the family. Tycho, 
evidently much against his will, was destined for a 
military career. After the birth of another son, the 
father being in straitened circumstances, Tycho was 
adopted by his upcle,, George Brahd Until 1559 he 
appears to have been educated at home at his uncle's, 
learning reading and writing and Latin, with occasional 
histiuction in poetry and belles-lettres. As it had now 
twnen decided that he ahould qualify himself for some 
political office m the kingdom of Denmark, Tycho, in 
April, I 5 S«A was sent to the Unmraity of Copenhagen to 
BToparfe* lor the s udy of law. It seems to have been 


while pursuing his studies at Copenhagen that Tycho*^^ 
mind was first strongly attracted to the study of as- 
tronomy. An eclipse of the sun was to happen on August 
21, 1560, and Tycho was so struck by the precision with 
which the various details of the phenomena had been 
redicted by the astrological almanacs of the time that 
e was fascinated by, and resolved to master, so wonder^ 
ful a science as astronomy, more especially, it would 
seem, that phase of it then universally believed in and 
cultivated, astrology. The planetary motions seem first 
to have claimed his .attention, and these he studied by 
means of the Tabuhe Bergenses of John Stadias, 

In February, 1562, Tycho was sent to Lcipsic, under 
care of a tutor, to study law. For this, however, he hsKi 
not the smallest Inclination, and devoted all his spare 
time, when not in presence of his tutor, or when the latter 
was asleep, and all his pocket-money, to becoming master 
of the science for which he had contracted a passionate 
devotion* By means of what books he could command, 
and with a celestial globe about the size of an orange, he 
studied the heavens nightly, and soon came to discovei 
that the results obtained by himself differed greatly from 
those of Stadius. F rom that moment,*' says Brewster 

he seems to have conceived the design of devoting bis 
life to the accurate construction of tables, which he justly 
regarded as the basis of astronomy.” For this purpose 
he set himself to get up a knowledge ol mathematics. 

So rapid was Tycho’s progress in mastering the astro* 
ttomy ol the day, and so skilful already had he become ai 
an observer, that by means of a simple pair of compassei 
he discovered that both the Alphonsine and Copernicat 
Tables had erred considerably as to the time of the con 
junction of Jupiter and Baturn, which took place ii 
August, 1563. Hts first instrument seems to have Wr 
constiucted at the time, a wooden radius, which he goi 
a Leipsic artisan, Scultetus, to devise for him in the 
manner recommended by Homelius, the professor oi 
mathematics in that city. With this instrument he con- 
tinued his observations. On his uncles death, Tycho 
returned to Denmark about May, 1565, to take possession 
of the fortune which had been left him. His continued 
devotion to astronomy greatly offended his friends and 
relations, who considered such a pursuit as degradpag to 
a nobje as trade used to be in this country, and still 1$ in 
most continental countnes. Tycho was so annoyed at 
the attitude of his friends, that he left Denmark after 
sta>ing a short time at Wittenberg, took up his residence 
at Rostock, where he stayed during the >cars 1566-68, 
steadily pursuing his celestial observations. It was in a 
duel at this place that he lost his nose, wdiich was so in- 
geniously replaced by a substitute of silver and gold, that 
few could have detected u to be artificial. 

From Rostock Tycho proceeded to Augsburg, wheie 
with the help of the brothers Hainzel, he constructed a 
magnificent quadiant of fourteen cubits radius. It was 
made of beams of oak bound with iron bands, the arcs 
being covered with plates of brass, divided into 5,400 
lines. To enable him to observ^ distances, a sextant on 
a similar scale wms constructed, affd a wooden globe six 
feet in diameter was begun ; hitherto his only mstrumeut 
was the simple radius made at Leipsic. With his new 
instruments he continued his observations at Augsburg, 
with renewed enthuarasm. Tycho returned to fits native 
country m 1571, and found a warm friend in an uncle 
Steno Bille, who had always taken his nephew's par^ 
against the taunts of his other fuends, and who assigned 
him a part of his own house as an observatory. It was 
while living thus that one of the most notable events in 
the life of this great astronomical observer occurred, his 
discovery, November si, 1572, of a new sur in the con* 
stellation of Cassiopeia. This wonderful body probably 
made its first appearance in the heavens on November 
and continued visible for sixteen months, rapidly increast 
ing in b(rightnc$$ till in the second month it surpasied that 
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*i*pp«u*d ill Mawh, 1574. It it 
«!w^th*t ui the years 945 and (364 temething similar 
^ *”?*'*d m tf) that in fact the star 

observed 1 » T/eli# Beahd may be a varitble one of tong 
*ad n so wy be expectedl to reappear atom 
the year 1885. The colour of this star, moreover, 
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it<imm %stwUte»^ ytJto#^ then rod- 
dm ; mwrwinji bluish, like Sistunii getting dute luid 
duBw M it decreased in apjiareM site. VkftwnMKh 
pw «»step Ty cho, in 1572, pabhahed an abewmt of 
bis observanoBS on the near star in a trakh •^Dt Sowi 
Stella.* 

Tycho stffi fiirlher ofltoded his reladoat by man|4^ 
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of TsrcItkO Br«h^ <r«opn orlg&na] pointhts in poMeniio* of Par. Ccomptom of Manohosior). 


peasant gixl in i S73« Md shortly after, at the i«<iiic«t of the 
King ofPensiaiit, deltvered a course of lectures on astro- 
nomy both in its observational and astrob^ical aspects, tor 
in astrology he still etotiaued to believe. After tratolUng 
in Germany and Switserland in 157$, Tycho return^ to 
Denmark and rtodvod ftom the King, Fredoh^ iL an 
oitor which ought to jbmnonaltse the name of that mo- 
narch. The Kmg seens dirays really to hate Sdmir^ 


the astrooomer srtd estimated highly the fnmidta to 
which be hs4 devoted his lift^ and now mtised it to be 
his duty, as bead of the state, to put the man of sotone* 
in the most totoufable podtioa to canty am r o So M Che s 
which warn dnm, as now, essendalto nhimimnenttivo. to 
toct, in Ftoderiok^ treatment of Tfctoe Braltotoe hnto 

an eiuiy 4tod tovbifictoit, and to Ito remto to^ 
tostanceefttoendiswiaetoofreMaidi, « 
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IChe blatid of Hiieii ht§ in the Sewiid between Den- 
imtk and Sweden, abont six tnllee fwm the lattet and 
bree fneftt the former, and fobrmn north-east from 
It if fomewhat rminded m form, six miles 
II cteumfereitce, and nse» from the coast to its centre, 
where is formed a broad and level table-land. This 
jOmd the King granted for* life to Tycho Brahd, and on 
t erected a spacioas observatory with every convenience 
br astronomical work and ample accommodation for 
Tycho** fonuly and servants. A wide space atoond the 


central bmldtng was inclosed by high sabstamial walla> 
i» the form of a quadrangle, each angle cotrespondme? 
to one of tha cardinal points, and the centre of each wait 
extending outwards m the form of a semtetr^ At die 
north and south tmgles were erected turrets of wh®qh ode 
was a pnnting-odice and the other the residence m the 
servants. 

This mam building was carefully and elaborately 
planned. It was ahotit 60 feet square, had on the north 
and south points two round towers for observations, with 



Jyrho Brah(f« Obaervtttor) on the Wand pf Huen 


windows opening to any part of the heavens. Be- 
IIKides a museum and a library there was m a subter- 
ranean crypt a laboratory with *ixieen furnaces, for we 
iMight to say that Tycho devoted much of hts time to 
alchemicai putmitts of dm time, mainly, u would 
lear, in the nope of Imng able to dnd in bis crucible 
i fortune be was prepaied to spaidon hts astronomical 
Uibs. Tyebo Brahd needs netther to be defended nor 
ned fur hit behef in astrology and alchemy ; it was a 
Oraal belief m bis time, a belief only got rid of by 
4 ^ees and the thtuMom M which mo one man 


could shake off while at its very height, least of all a mao 
with so much reverence for established beliefs as was 
Tycho Brabd. 

A well forty feet deep distributed water to the building 
by means of syphons. An instrumental workshop stood' 
outside the rampart to the north, and a sort of 
on the south. The foundation-stone of Uraniberg (**tbe 
City or the Heavens^, as Tycho called his esiabh*|in»pa|| 
was laid on August 6, 1576. ^ ^ ^ . j.. 

Large as was Urauiberg, it was found insufiFicdeht ^ 
the accommoo^on of ^ the astronomer^ instnimants. 
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ati 4 ikeretme erected anotbAr^ parity andei^round, for 
tbe iMbe of sti^adiness and solidity^ on a bill a little to the 
apvHdiof the former ; to this be gave the n^mc of Stern- 
Cecity of the Stars'*), which, by an ondergiound 
imssage^ was connected with Uraniberg,t Both buildings 
were in a handsome and regular style of architecture, as 
oontemporaiy pictures testify, and cost the King of 
Penmath |o%ooo lix dollars {2o,ooo4), and Tycho, it is 
said, an c^ual sum" Indeed, Tycho's expenses bad so 
reduced his income, that the king gave him an annual 
pension of Syooo dollars, an estate in Norway, and a 
eanonry in the Church of Rothschild worth r,ooo dollars 
per annum. Considering the difference between the value 
of mpney then and now, these sums for such a purpose 
ahfnost be considered muni6cent beyond example. 

The magnidcent set of Instruments with which Tycho 
Stodked the buildings were all made under his own super- 
intendence, and according to his own designs, many of 
them bavinff the merit of original inventions. For 
number, workmanship, pad design, they were unequalled 
at the time. The following Is a list of these instru- 
ments as given in Sir David Biewster's excellent memoir 
of Brahd, in •* Martyrs of Science," on which the present 
notice is mainly based * 

/fi the Sm$k md grratfr Ohen»ai&ry. 

1. A semicircle of solid iron covered with brass, four cubits 
radius. 

2. A sextant of the same materials and size. 

3. A quadrant of one and a half cubits radius, and an aximiitb ! 
circle of three cubits. 

4 Ptolemy's parallactic rules, covered wuh brass, four cubits 
in the side. 

$. Another sextant. 

0. Another quadrant, like No. 3. 

i!!^iacal armiUarles of melted brass, and turned out of the 
solid, of three cubits in diameter. 

Near this observatory fliere was a large clock wiih one wheel 
two cubits in diameter, and two smaller ones ahicb, like it, indi- 
cated honrs, minutes, and seconds. 

In iht StmtA and U$^ Obwvatary, 

8. An armillaty sphere of brass, with a steel meridian, whose 
diameter was ab<mt four cubits. 

/« Mr North Obsttvaitny, 

9. Brass parallsctic tules, which revolved in aidmuth above a 
brass horizon, twelve feet in diameter. 

10 A half sextant, of lour cubits radiu<i. 

it. A steel sextant ^ 

12 . Another half sextant with steel Umb, four cul)it‘> radius. 

13. The parallactic rules of Copernicus. 

14. Equatorial armilUnes. 

15. A quadrant of a solid plate of brass, five cubits in radius, 
showing every ten seconds. 

16. In the museum was the Urge globe made at Augslairg. 

fn the SUmiter^ Obscrimtoty* 

17. In the centra) part, a Urge semicircle, with a bras*? limb, 
and three clocks, showing ||ours, minutes, and seconds* 

tS. Equatenia] armiJlarieB of seven cubits, with semi-armib 
laries of nine cubits. 

iq. A sextant of four cubits radius. 

go. A geometrical square of iron, with an intercepted quad- 
rant of live cubits, and divided into fifteen seconds. 

gi. A quadrant of four cubits radius, showing ten seconds, 
wlcli M(i aaimuth circle. 

A4. ^lacal urmillaries of brass, with steel meridians, three 
cubits in diameter. 

23. A icatant of brass, kept together by screws, and capable 
of belpg ^en to pieces for travelling with. Its radius was four 
cubita 

24. A movable armBla:^ Sphere, three cubits in diamttei* 

2^ A quadient of solid brass, one cubic radius, and divided 
Into mbutes by Nonian circles. 

26. An astronomical laditlii of solid brass, three cubbs \<mt* 

27. An astronmbicat fhm of brass, n cubit in diameter. 

28. A smidl br««8 iwtfolm 


lathe island of Huen Tycho resided and carried on 
hti astronomical work for twenty-one years. The island 
itself 'wss at the time fertile and well cultivated* The 
astronomer was virtually monarch of all he surveyed* He 
seems to have been loved by his subwts, and to have led 
a life of peaceful research and healthy contentment 
which any man of science of the present day might envy. 
Teaching was no condition of his tenure of the island 
and observatory, but his fame, which spread far and wide, 
attracted numbers of pupils eager to study under the great 
astronomer. Some of these were trained at the expense 
of the king, others were sent by different academies and 
cities, and several were maintained by the astronomer 
himself. Distinguished visitors were constantly arriving 
to do homage to the gre<it man, and among these was our 
own James I., then, however, only James VI, of Scot- 
land. This was in the year 1590, when the king was in 
Denmark to wed the Princess Anne. He spent eight 
days at Uraniberg, discussing various subjects with Tycho, 
and carefully examining all the instruments. He was so 
much surprised by what he saw and heard, that he granted 
the astronomer liberty to publish his works in England 
during seventy years. 

Tycho Hrah <5 mi^ht have peaceably ended his days in 
his pleasant island home, had his great pation Frederick 
IT. lived ; he died m April, is^8, and a new king, Chris 
tian IV., arose who knew not Joieph,^^ or at least cared 
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nothing for him and his work. While Frederick reigned 
his courtiers of course, and many of them sincerely, pro- 
fessed to be passionately tond of astronomy j but as 
might be expected, Frederick's munificent kindness to 
Tycho made him many envious enemies. He continued 
to be tolerated for several years after the death of 
Frederick, but at last the young king's mind became so 
poisoned against Tycho by some of the copniers, that he 
was deprived of his pension, his estate in Norway, and 
his canonry. With a wife, five sons, and four daughters, 
it was scarcely possible for him now to continue bis work, 
but be stayed on till the spring of jr 597, when he removt d 
to Copenhagen. His persecution was brought to a crisis 
by a personal attack made on himself at the Snstigation 
of his chief enemy, the President of the Council, WaTchen- 
dorp, in which one of his servants was injured. Tycho 
bad the spirit to retaliate on his assailants, but almost 
broken-hearted he resolved to leave a country which had 
got tired of the glory of its greatest cllissen, and which bad 
nothing for him but persecution and Insult Fortunately 
he had many friends abroad among the nobles hnd princes 
of Europe. Among these was Count Henry Kautzau, who 
lived at the Castle pf Wandesburg, neat Hamburg^ and 
who invited Tycho to take up his abode With hl^ * Hm 
then, with all hi« lamily, he went in the and of tS 97 t aha 
here he wrote hla Astronomias insiaurtitm Mechanich,^, 
coniafning an acoount, with illustrations, of hie various 
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{|i$tr^tnents and \hth u$«a, and al^o 6f hid chemical 
lalmtrs. Thi» work ateo contains views and plans of me 
<>hsetvatoty at and J'kc British Museum is an 
dinginal copy presented by friend, Dr. 

tfiaddeua Ha^gecios ab Hayck, Chief Physician to the 









initimihcnts followed soon after. An 
j 3, cod crowns wds bestowed upon him, and tht? cHatle of 
Benach given him for residence, though ih tiwi ti^inining 
\ of i6ot he removed into Prague, to the hodse of W to 
friend Cnrthts, erhich the Emperor had purchased ito 
presented to the astronomer. It was at this |:rerM .^iS 
Kepler, then about twenty-nine years of age, lived and; 
worked with Tycho, who procured for him post id 
imperial mathematician, for which, however, Kepler nev^ 
seems to have received any income. 

Notwithstanding the munificent treatment of Rudolph, 
Tycho^s misfortunes in Denmark most have told seriously 
on his health, and his end was nean He had a serious 
attack on October 13, which so told on his weakened con* 
stitution, that although the immediate Cause was re- 
moved, his strength failed him, and he eiepked on ^e 


QVADRANS MAXIMTS CHALI- 
B£us auii>aaTo ikclusus, at 
imiizontiAaimuchahchalybcQ 
iidUlcns. 


Kingdom of Bohemia, and hearing the fine autograph 
Which we here reproduce (one- half the si:se of the 
original). The work was printed at Wandesburg in 
1598, and a copy, along with a MS. catalogue of i,ocx> 
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iimi scat to Etni^riw Rudolph IL, a great 
3 bw of alclwaa^ airf aationoaty. , fhe result was an ih- 
to Tycho to go t»> l^gdc, with an asstwahcc 
-would fcoeiw' the ■*«i«iS8st'.:welcotne. Tldther he. 

of his fine siet iMf 


of Tycho iltuhd:. 

24th of the same month, within two months of completing 
his fifty-fifth year. 

As to Tycho Brahd^s work, we^oannot do better than 
give the following summary by Sir David Brewster 

*‘As a practical astronomer, Tycho has not be<fn sur- 
passed by any observer of ancient or of modern times. 
The splendour and number of his instruments, to inge- 
nuity which he exhibited in inventing new ones and in 
improving and adding to , those which were formerly 
known, and his skill and assiduity as an observer, have 
given a character to his labours, and a value to his obserw 
vations, which will be appreciated to the latest posterity* 
The appearance of the new star in 1572 led him to foroi, 
a catalogue of 777 «tar^, vastly superior in accuracy th 
those of Hipparchus and Ulugh Beig. His improventof 
on the lunar theory v^re still more valuable* BEo nl f:. 
covered theimportotoe^uality called the • 

likewise the annual {nequaUty which depto^ to to. 
fbsition of the 'edtth^ hiMtS' orbit He d^.sco'yoto>>'to<3i|/ 
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the inequality in the inclmation of the moon^s orbit, and 
4 |i the tnotion of her nodes. He determined with new 
Ijfeecwacy the astronomical tefraqtions from an altitude of 
down to the hoHxon, where he found it to be 34' ; and 
he made a vast coDeclfod of observatioi^ on the planets, 
which /brined the ^oundwork of Keplerw discoveries, and 
the basis of the Radolphine Tables/' 


MmrATURE PHYSICAL GEOLOGY 

have appeared from time to time in the 
^ columns of Naturk, interesting and instructive 
letters «i the subject of Miniature Physical Geology. 
May 1 be allowed to continue this subject, by pointme 
49 Qt a lew lessons which may be learnt during spare hal^ 
hours on Ramsgate Sands. 

Not far to the east of the harbour, there bubbles up a 
little stream, which, when the tide is low, flows for a con- 
siderable distance over the sands before it reaches the 
sea. Small as it is, this offers an excellent miniature 
example of a large river, and from it several things may 
be learnt. In the first place the river, when carefully 
watched, is seen repeatedly, and with more or less rapidity, 
to change its course. This is effected by the deflection, 
from some cause or other, of the main course of the stream 
against one bank J the result of which is that the bank is 
forced to recede, and, as it does so, it ceases to be a 
shelving sl^e, and becomes a tiny cliff of greater or less 
relative height This bank continues to be rapidly under- I 
mined by the action of the stream, and the upper portions, | 
now and again, topple over, with a little splash, into the 
water, Hj a manner with which those who have travelled 
on the Mississippi are well acquainted. In this way a 
bold curve is formed, which mcreases in length down^ 
strmnu 

In the meanwhile, on the opposite shore of the river, 
sand is deposited, and, as the river cuts its way down^ 
wards, this portion is left high and dry. 

But, ere long, the deep water channel shifts— often 
rapidly, and wimout apparent cause— and the miniature 
river tends to resume a straight course ; it recedes from 
its bank cliffs, and soon a tract of comparatively level dry 
land separates these banks from the stream. After ad- 
vancing, however, for a while in this ciirection» until it 
there forms a curve similar to the one described above, it 
once more swings in the direction of its former course, 
until, hy a continuance of the same processes, a broad 
valley is formed, with beautifully-marked river terraces 
on either side, showing the length of swing of the river on 
each occasion that it oscillates to and fro. 

In the midst of the stream sand islands arc from time 
to time formed, partly by the deepening of the main 
channel on one side or the other ; but, no sooner has the 
sand of which they are composed become dry, than the 
treacherous stream ccmmences the destruction of that 
which ftsdf had produced. 

This is exactly whatsis continually taking place in the 
I>eUa areas of most Jreat rivers. In the Pard branch of 
the Amasems a large island (Parraqueet Island) has, 
Within the last quarter of a century, completely diaap- 
pgared. The Ihta Nova has arisen, and is now CovetM 
’WHNih a luxuriant vegetation. 

During the repeated changes in the course ^of our 
|glh)|iatute river, it is possible to watch the deposition of 
4 Myer of coarse sand cm the partially-eroded surface of 
‘'a bed of finer material, and it is interesting and mstruc*^ 
'five to notice how mat a body of the coarse material is 
dm^fd along the bottom. Even in the most sluggish of 
my minlatute ttremns the sand-grains might be seen 
roiling arid over each other as they travelled sea^ 

In the more muddy fiats of PtE^ell Bay, J, on cmc 
occasSotn, had an opportblilly of witnessing the fmniation 


of that which is known on the Misstssipfkt as a cut-oflT" 
The miniature stream bent round in a great loop, and as 
the flow of the water caused the concave banks to reo^e^ 
the l<mp was gradually converted into a circle of water# 
end# the main stream flowing through the shortest course, 
left a ** horse-shoe ^ lake, which was in time almost com* 
pletely shut off from the miniature river. , 

Perhaps one of the most interesting of these spare 
half-hours may be spent in watching the formation of 
deltas. Numbers of these miniature rivers flow into 
pools, which are miniature seas or lakes. I have often 
seen erne of the streams in the course of an hour fill up 
a considerable bay, and push its delta far out to sea* The 
grains of sand, when they come to rest in the pool, form 
a slope of veiy constant angle, which, by a number of 
measurements, 1 found to be 40® for coarse sand, and 
34*" for fine sand, the average angle being 36®. By watch* 
ing the advance of the delta, the formation of false bed- 
ding may be seen in actual progress. But these pools, 
or miniature seas, which lie m depressions in the chalk, 
offer a field for the study of marine denudation. One 
may sec, for instance, the waves advancing over a newly- 
formed delta, planing off the upper portion, and forming 
tiny cliffs of delta material, but leaving the deeper parts 
of the slope of the deposit intact. 

Again, during gentle and steady breezes one may see 
the formation of drift-currents. I remember watching 
with interest such a current, which flowed between tiny 
chalk cliffs through the straits which separated two 
miniature seas ; the most instructive point b^ng that the 
finer grains of sand at the bottom of the straits, where 
the water was some 7 inches deep, were rolling over each 
other m such a manner as to prove the existence of an 
under -current setting in the opposite direction to that in 
which the surface-current was flowing. 

I There are many other lessons which may be learnt— 

I such as the formation of fan-deposits (similar to those 
so plentiful in the Rhone valley and elsesdiere in Switzer- 
land), which are formed at tlte foot of the miniature chalk 
mountains that stand out from the sand ; and the stop- 
page of the sand ripples, or miniature sand dunes, by the 
tiniest stream, reminding us of the way in which the 
Nile has preserved Egypt from total obliteration by this 
material ; but 1 have already occupied enough of your 
space. 

My object in drawing attention to such matters of ordi- 
nary observation is to induce students of physical geology 
to go out and observe these things for themselves. If, 
aftei a morning's study of Lyell's Principles,” the young 
geologist will devote an hour's careful observation to 
miniature physical geology, with sketch and note-book 
in hand, he will find that his conceptions have a reality 
and a solidity which ^cou Id not have been evolved in the 
study at home, while at the same time he will find it more 
easy to follow, when he shall have the opportunity, the 
workings of nature on a grander scale. 

C* Llovi) Morgak 


TEST/MON/AL TO MR. l}ARWlN.^EVOLfJ* 
TION IN THE NETHERLANDS 

have great ifleasure in printing the fdtlowing 
correspondence 

To the Editor of NATURE* 

Utrecht^ February ao> 

On the rixty-eighth birthday of your gttm c«nititrymaii, 
Mr* Chaifes Darwin, an album with si? |*ningta|>ks of 
bis admirers in the Netherlands, amoaf WRom are eti^ty^ 
one DocEors and twenty-one Uttivemty Fioftssprs, was 
presented to hies* To the album was joined a totlar^ 0# 
whirib you wiH find a copy here the nmm 

of Mr. Darw&u 
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t (Hippose ym wffl W$«i to give Jo letters a 

e m it! egtlmabio sM therefore I 

Kw kmmt 10 to you , 

‘ l \ Martihg, 

t^rofessor, HJoivereity, Utrecht 

JR^Aierdam, 6th February, 1877 

Sru.*^{a the esri^ J>stt of the preaent oeatury there resided 
ih Aoptihdesa at physician, Pr* J, E< PoomSk, who, tn tSxO, 
tO 0 t kU depai^fihre 6?r Javiu and pared the remainder of his life 
l^^grMe^part in India. His name, though little known 
<han in the Netherlands, yet well deserves to be held 
in 'mmemhranee, since he occupies an honourable place among 
the pioaeem of the theory of development Among his nume«» 
ibnS|mblieatioti& on natural philosophy, with a view to this, are 
wottny of mention hit wijsgeerigmatuurkmidig ondermek 
aaey^nde 4 en vorspronkdijken mensoh en de vorspronkdijke 
staUsmen van desaelw geslacut” {** Flulosophlc Ktsearches con^ 
csunliig OiMnal Man and the Origin of his Species and his 


treatise, ^^Overhet be^ip van lei*en»krachl uit een geologisch 
oogpunt heschouwd^* C‘Oii the Idea of Vitality considered 
ftoin a Geological Point of View **). The first already appeared 
in 180S ; the latter, though written about the same time, was 
ptildishcd in 1816, together with other papers more or less simi- 
kr ih tendency, under the title of “ Wijsgeerig-natuurkundige 
verhandelmgen (‘‘Treatises on the Philosophy of Natural His- 
tory In these publications we recognise Doomik os a decided 
advocate of the theory ^at the various modifications in which life 
was revealed in consecutive times originated each from the other. 
He already oocupies the point of vantage on which, shortly 
aliberwards, Lamarck, witii reference to the animal kingdom, and 
in his wake, IViJvost and LyeU, with respect to the geological 
hi^tozy of our globe, have taken their stand. 

Tct the seeds scattered by Dr. Doornik did not take root in 
fertile soil* It is true that a Groningen professor, G. Bakkei, 
combated at gieat length some of lus arguments regarding the 
orimn of man ; it attracted but little public attention, and they 
soon passed into oblivion. 

Agaaemtion had pas«»ed away ere the theory of evolution 
be^n to attract more attention m the Netherlands. The im- 
pnlee was given by the appesmnee of the well-known work, 
** Vestiges of the Natural History of Creation/' of whkh a 
Dutch translation was published in 1849 by Dr. T. H. van den 
Breaks froiessor of Chenuslry at Ihe Military Medical College 
k Utredit, wkh an introductory preface by the celebrated che- 
mist. Prof. G. T. Mulder, as well known in i^mgland as else- 
where. This work excited a lively controversy, but its oppo- 
nents were more numerous than its partisans. Kemarkably 
enough, it found more favour with ihe geneial public, and espe- 
diijlly With some theologians of liberal principles, than with the 
r^reseatatives of tlie natural science^. The majority of zoolo- 
gists and botanists of any celebrity in the Nethei lands looked 
Upon the writer's opioroOB as a chunera, and speculated on the 
weaker points rather than on the merits of the work. Notwith- 
st««mx)|g, this presented no obstacle to a comparative success, 
and in a third edition of the translation was pub- 

em&med by the txanslatot with numerous annotations. 

Amonff the few Dutch sm/i%iAs to recognise the light which the 
theory of d^elopment spreads over creation, must be men- 
tw> ytr^ prol«Mars vi/., F. C. liemdew and V. 

“S' forww, ia hb ukoganil address prononnoed iu 
>1% dierlijk leven, de openbaring van 

^ Animal life, the Revelation of 
mWs ), bis opinku that, in the gradual chtngc of 

form con^clUtftt ]Wta change drotmxstances, may lie the cause 

we are now wont to designate 


TOh n upfato oevoted to a critiori considemtion ^ 

** hmein he came to a stand* 

^ it mmnet he denied that there 
gwapji ptep^saidh m fhwmr of a theory which 

e^Jaimr hisiawiiid and colleague, J. von der 

*'‘«*«>* 




thms vrith this teinguished ott the theoiy hf 

rnent^ for whkh^ySl himself, at least in His irrilhtg% hod 
shown himself no pleader, the learned of this eomdikt first 
made observant of what had been and what was bmngdouein 
that direction in Englatid. He attracted attention to fim tsealfod 
of Wjdfoce in the Journal of the Linnean Society, and rdbled 
how his friend Drnwm had been oixupied for yearn in an emmeai 
study of this subjecl, and that ere long a work would appear 
from his pen, which, in bis opinion, would make a oonsidm^e 
impressioD. From these conversations it whs evident that Lyelt 
himself was wavering. In the following edition of his “ Frin^ 
ciples of Geology," he declared hunself, as we know, a pattisaU 
of the hypothesis of development, and Prof. Harting speedily 
followed m the same track. In his "Algemeene IherkuiuU" 
(" General Zoology "), published in 1862, he was able to declare 
himself with full conviction a partisan of tliia hypothesis. Also 
another famous samni^ Miquel, Professor of Botany at Utrecht, 
who had previously declared himself an opponent of the Thteory 
of Development, became a convert to it m his later yeaies> for 
although this is not expressed in his published writings, it was 
clearly manifest in his private conversation and in nis lectutes. 
To what must this conversion be attributed ? With Hurting 
Miquel, as well as with Lyell and so many others in e«^ 
country of Europe, this was me fruit produced by the study bf 
your ** Origin of Species," published in 1859, which first fur- 
nished one vast basis fbr the theory of development That 
work, translated into Dutch by Dr. F. C. Winkler, now eonj 
servator of the Geological, Minerological, and Palzeontologiekl 
collections in “Feyleris Foundation " at Haarlem excited gteat 
and general interest It is true that a tbeOzy, striking so keenly 
and so deep at the roots of existing opimons and prejudices, 
could not be expected at once to meet with general approbation. 
Many even mnemgst naturalists offered vehement opposition. 
Prof. J. van det lioeven, bred up os he was in the school of 
Cuvier, endeavoured to administer an antidote for what he ze- 

f orded as a baneful poison by translating into our tongue 
fopkins' well-known article in Braser*$ Magatsiuc, However, 
neither this production nor the professor's Infiuence over his 
students could with.staud the current, especially when, after his 
death, tiie German zoologist, Prof. Rmii Selenim, now Professor 
of Zoology at Erlangen, was appointed at Leyden, A decided 
a<ivocate of your theory, he awakened m the younger zoologistB a 
lively enthusiasm, and founded a school in which the conviction 
survives that the theory of development is the key to the explaua* 
tion of the History of Creation. 

In l/trecht, i'rof. Harting^ with convictions more and more 
decided, was busy in the same direction ; and tielenka's successor 
in Leyden, l^rof. C. K. Hofi&nann, did not remain iu the mar. 
Other names, among which are Groningen and Amsterdam pro- 
fessors, might here be cited. By the translation of your “ Descent 
of Man" and “The Expressions of the Emotions in Man and 
Animals," with copious explanatory notes and by various original 
papers and translations treating on your theory, Dr. Harto,^ 

I leys van Zouteveen has also largely contrilmted to the more 
general spreail of your opinions in the Netherlands. 

To testify how generally they are held in esteem among the 
younger zoologists and botanists, and moi^ and moie obtain 
among professors of analogous branches in this country, we might 
refer to a multitude of less important papers and articles In the 
periodical. 

This, however, we deem superfluous, since by ofieringfoiryattr 
acceptance an album, containm^ the portraits of a number of 
profesrionol and amateur natunJists m\bb Netherlands, we olfor 
a convincing proof of our estimation of your mdefiitigame endea- 
vours in the promotion of hcience and our admiration of you, Sit*# 
as the closure in this untrodden path. We teOPgnise With 
pleasure Dr. IJartogh Hey» van Zouteveen as the primary mover 
of such a demonstration Of our homage. The esecutitm, how- 
ever. devolved upon the directors of the Netherland Zoological 
Society,’* who reasoned that, with the presentation of this unjpre- 
tending mark of esteem, a few woros on the History of the 
Tlieory of Development In the Netherlands would not be entirely 
unacceptable, the more so, since this historic sketch dearly 
showu that, mbelt some Moos in that direction had already bferi 
suggested nere^ yet to you alone reverts the honour of hovfog 
formed ^ your wrrmpmt a school of scaloos and convinwft 
partisans of the theory of development. ' . 

swasi'JKsa-s 
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wiwtei of the ^ooli^tc«a Unmmi the Dit^cton oC the 
Ibg^ Gairdc»% ima ;8o#E^ittid hot«my«t 

Accept, then, Shf, m yw»lnty*«ipfh birthday, this testimony 
of reititm and eateetn, not Ibr n;ay value It can have for you, but 
as a proof, which wc are persnaaed cannot but afford yon some 
satiafaction, thattheseed^by yoa so liberally strewn have also 
&llen on fextOe ami in the Netherlands. 

We are, Sir, &c., 

The Directors of the Netherlands 
Zoological Society, 

(Signed) iVesident, A. A. van BaMMEtFN 
Secretary, IL T. Veth 

The following is Mr. Darwm’s reply :— 

Dm^n, IMeMhamt February le 

Sia,---! leceivcd yesterday the magnidccnt present of the 
album, together with your letter. 1 hope that you will endea<* 
vour to find some means to express to the 217 distinguished ob* 
servers and lovers of natural science, who have sent me their 
phoiograpH *«y gratitude for their extreme kindness. I feel 
deeply gratified by this g^ft, and I do not think that any testi- 
monial more honourable to me could have been imagined. 1 am 
well aware that my books canid never have been wiitien, and 
would not have maae any impiession on the public mind, had 
not an immoose amount of material been collected by a long 
series of admitalde observers, and it is to them that honour is 
chiefly due. 

1 suppose that evety worker at science occasionally feels de- 
pressed, and doubts whether what he has published has been 
worth the labour which it has cost him ; but for the remaining 
years of my life, whenever I want cheering, I will look at the 
portraHs of my diittngubfhed co*workers in the field of science, 
and ifmember their generous sympathy. When I die the album 
will be a most precious bequest to my children. 1 must farther 
«^qpre$s my obligation for the very interesting history contained 
fo your letter of the progress of opinion in the Netherlands, with 
respect to evolution, the whole of which is quite new to me. I 
must i^in thank idl my kind friends from my heart for their 
ever-memorable testimonial, ajotd i 

1 remain. Sir, 

Your obliged and grateful servant, 

(Signed) Charles K. Darwin 

7//S mMlVAGlANNORT/i^S/iA EXPEDITION 
OF 1876* 

Zmhgitai PesLmtket 

A MONO the various scientific objects of our expediuon the 
^ examination of the blolt^y 01 those parts of the ocean 
whkh we traversed was one of the most important. We had I 
with this view equipped ourselves in the best way with all ] 
the apparatus reejutred for the purpose (dredges, trawl-nets, i 
awabs, tdeves, Acc.), chkily after the newest English models, a 
doi^domble quantity of ropes of various kinds, and heavy iron 
W^gto to hold the apparatus to the bottom were also stowed 
away in the hold of the vessel. There was besides procured a 
large quantity of glass vessels of different sizes and kinds 
from small lest-tnbes to cylindem a foot in diameter, and a coti- 
sidjemtsfo stock of apiwts for preserving the specimens that might 
be collected. • a 

That the zoological material that might be brought up with 
the apparatus wc have named might be arranged and the preli- 
minary examinations made, which would be of great importance 
for the later working out, wc con^ered it indispensable that 
aa ttiaAV zoolosiists as oossible should accompanv the expedition : 
ym also thon^t it rightOiai a skilful artist should always be at 
The zordogtcal party consisted of Overbuge Danlelssen, 
Fride, and myself, and as artist we were fortunate 
enqnigh lo eiiguge Herr Sebie^ landscape-painter, whose pmc- 
tsem Midland keen, ulk^embracing faculty of Observation were 
exemingily Wf«d fo There is a Series of masterly-cobured 
Tyidiwpea hand wMch will be a true ommnent to the 

sKxddgicsd tfeptlnnh mUdk hi course of time will be puUifoed on 
the week Of dbttieitbedhfo^ 

The zotdiigM *«* 4i*ide4 ift 

ami t>r. Juwtti tmtetiMk tfc* IkiJiinMeiinKta. 
fJ^nmui, «nA ftMck lHa&ntMj 

't )kk,uJLUh ijA iMlt iUmA 4fc# 


Hansen, the Annelida ; and X myself the other foe Gtus- 

Fyenogonida, Folysoa, Hydiwda, Spong^ uptime with 
the lowest oxgantoie standing on the boundaxy Ihie befoweu’the 
ammal and yqgelable kmgdoras (Feraiulnifera, Radii^aria, and 
lltatomaoea), and that department of the reseatehes which even-* 
tuaiiy eoncerns our salt-water fisheries. We have tdl beim ocOU- 
piM for a Qonslderable time in working out each his own pottfon 
of the collected material. But as tms baa been entraordinmy 
abuttdimt, it has not been possible for any of us to hribeg file exr 
amiimuon to ^ conclusion so that a detailed account of can 
be given. As, besides, the more special results will be reserved 
for the ooUecthre work, which it is proposed to pubHih Whep Hie 
expeditions are concluded, it will be sufficient Here to state some 
of the most important results of the expedition. It may also 
here be mentioned that these researches, carried on fiur out in 
the open sea from a comparatively small vessel, and at depths 
approaching 2,000 fathoms, are, even under the most fiivourable 
ciicumstances, attended with extraordinary difficulties, and oc- 
cupy a comparatively long time. That we, notwithstanding the 
exceedingly unfavourable state of the weather during the expe- 
dition, were able to obtain such an abundance of Jioological 
material, is clue to the skilful and inteltigent way in which the 
work was carried out by Lieut. Petersen, to whom Capt. WUle’s 
command was given over. 

During our expedition we had in all employed the dredge 
from the vessel sixteen times, the trawl-net twelve times, 
both these together twice, and the swabs but once ; there were 
thus no fewer than thirty-one separate casts, and of these only a 
few were unsuccessful, while most of them gave veiy satisfactory 
results. A net was also employed for examining the marine 
animals occurring in the upper stratum. Boat dredgings were 
also undertaken m Sogne Fiord, at Husoe, at Thorshaven in the 
Fierce Islands, and in the harbour at Reykjavik. Without en- 
tering on any detailed specification of the numerous animal forms 
thus brought from the depths of the sea^ 1 will merely state that 
there arc interesting species, new to science, of nearly alt classes, 
of which complete descriptions and drawings wiU by-anci-by 
be published 

The greatest depth reached during the expedition was about 
2,cxx) fathoms, almost half-way between Norway and Iceland ; 
there were several casts at depths of over 1,000 fathoms. 'J'he 
zoological researches were b^un in Sogne Fiord, where the 
considerate depth of 650 fathoms was reached, the greatest 
depth which up to that time had been examined on oor coasts. 
We found here the common deep-sea fauna known from earlier 
researches, vi/., of Hard anger Fiord, and various rarities 
weie aillected ; among others a well-preserved specimen of 
the remarkable family, Brisinga, discovered hy Asbjmrnsen {P, 
cofOiMta, G. D. Sars), several specimens of the PHapulmdes 
bicaudata, Datiielssen, and gieatnumliem of the beautiful haired 
Mutnda Uimimana, G. D, Sars, of which previously onlyvety 
few specimens had been found. 

Our researches, however, first attained their |>eculiar interest 
when we reached the extended barrier that lies along otir coast 
on the west, the uttermost limit of which forms the so-called 
Havbro. Here below 300 tathoms begins the yet Uttle examined 
cold area, with a bottom-temperatare of from o* to l *6* €♦. and 
the fauna now, in coTresi.K)ndence with this temperature, exhibits 
a very peculiar character, totally different from that on our south 
and west coasts. Seventeen of our casts were in the hold area, 
and we have thus some idea of the peculiar physical and biolo- 
gical conditions prevailing there. 

Over the extensive depression which occupies the greater part 
of the expanse of sea between Norway on the one side, and the ' 
Fucroe Islands and Iceland on the other, the bottosu bdki^ 
1,000 fiithoms appears everywhere to consist of a very peculfor, 
loose, but very adhesive, i^xcccdmgly light, nearlly gmylfo white 
clay, whidi is very strongly calcareous, and, m bang wifoed or 
passed through a sieve, appears to consist sdmost exclusively ^ 
shells of a little, low organism, belonging to the 
BDoculina. We have therefore nam^ tnia deep-sea clay IStfo* 
culina day, to distinguish it from the kind of day whfoboat^tkte 
in the warm area at a great depth in the AHantlo Oce^ and 
whiA f» caM, hfter a very different OWdgJnfoA 

The H^locidfoa clay of the cold am C 0 »*dny^ 1 a*W ^ 

lime fomt foe <>Hobigeyiaa day of foe Atl^dtk. 
whm breeied with an add, an imcdxni^ ImM 

compos 
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Ui orffifitt md a^nc •lUflttjce wganic remains 

imsterved m the fe^W^^rons styaim < JW tbe close of tlie Second- 
aiy FM Of my fcetc ^ nmtd a fine, probably 

mr Criiioy* ovet a apan mgi wbmn ms here obtained in 
iinmer<m liTittfi; spe^ which shows an unmistakable 

mmblancb to a few of the oldest fossil forms of this, in our time, 
lOm^wl^etimlmll^Pl mt a very peculiar and interest^ 
ihg holbthuroid animl, cplossal chalk sponges, and large num- 
ber# of a new knd veiy peculiar I^cnogonide, also a remark- 
able bh>od<^md coloured Crangon {MXfe) with integuments thin 
as pallet (Bynienocarls), besides several lower crastacea, for the 
most part new $ the mollusc commonly occurring here is that 
whm i# so characteristic of our older glacial clay, the Stphom- 
dm^um M, Sara, which on our coast is first found 

living in the most northerly part of Fiomark. The fauna in these 
^eat depths, though peculiarly interesting, both with reference 
to apology and geology, appears however as a whole to be rather 
poor and without variety. The contrary is the case where the 
bottom begms to rise towards the sea banks. Here we find at a 
depth of 400 to 900 fathoms, but still within the cold area, an 
uncommonly abundant and varied animal life. Quite contrary 
to what we might be incUxied to expect from the prevailing low 
temperature, so far is there from being any trace of hindering or 
preventing the development of animal life, in comparison with 
our co^t fauna, that find the rather as we go downwards an 
exceedingly remarkable luxuriance in the development of the 
fauna expressed both in the numerous and varied animal forms 
occurring here, and in the compaiatively colossal dimensions 
which several of these here reach ; indeed, one of the marine 
animals taken up here, belonging to the Umbeliularia, had a 
length of quite eight feet. From the specimens which we got 
up with the help of dredges, trawl-nets, and swabs, we have been 
able, if only approximately, to form a sort of idea ot the peculiar 
physiogticony which the sea-bottom here presents. 

Forests of peculiar Cladorhisa, with tree-Uke branches, here 
deck the bottom for long stretches. Between the branches sit 
fast bemtiful medusa heads (Euryale), and vanegated -Hjirner 
(Autedon), and various Crustacea, among them the marvellous 
object, Arcturus Baffini, known from the Tolar Sea, and slow- 
moving Pycnogonida, \ artly of colossal size (up to a span between 
the extremities of the feet), creep along between their branches 
and wi^ the help of their enormousiy>developed proboscis suck 
out tlieix organic juices ; a whole world of more delicate plant- 
like animal# (Poly^oa and Ziydroida) having at the same Ume 
fixed their dwellings on the branches and stems of the sponges 
wlien dead and deprived of their organic bark substance. In 
the opeu space# between the sponge ioiests creep along beautiful 
purple «ea*#tars (Astropecton) and long- armed Ophiurids, together 
with numberless Annehds of various kinds, and round about 


swarm different sorts of Crustacea, long-tailed, bristly Hecapoda 
(Criingon), finely-formed Mysida (Eyrthrops, l^anerythrops, 
Therdopama), masses of Amphipoda (Anonyx), and laopoda 
(Munnopsida). Above all project, like high most limber in a 
coppice, the predominating Umbeliularia with their delicate 


w mew? grw oeptns, nut a# a compensation mere is pro- 
duced, by the animals themselves, a splendid lUummation of the 
whole, inasmuch as almost all are strongly phosphorescent, or 
have riie power tp produce from their bodies an intense light, by 
tmw Umslii gtteiush, and reddish. 

So o^n as our bottom-soraper or trawl-net found bottom in 
tout region which, after the animal type that was undoubtedly 
the nmst promment and characterisiic, we named the region of 
the uittwllttlariii we were certain to have a nch zoological 
ptiase, and the day was indeed in most cases unfortunately quite 
shott for TO Pi^per examinatioti and preservation at all 
m tremres fetched up from tlte depth# of the sea. 

Fligta up, m a depth of 300 to 100 fathoms, and at a dis- 
lee from the coast of from ten to twenty Norwegian miles 
boat 70 to 140 Engli^), begins that extensive barrier which 
^ it were* the fimdatton on which our land rests, and i 



obtained. The fisuna has here quite allered its idia^raeter, add 
more resembles that common on out coast# t but ft appear# to 
be a rule that below this point at the border the b#rriet 
it i$ considerably tidier than that nearer the shore, a tet mich 
also stand# in full^agreement with the long known grektnbbn^ 
donee of fish at these places. 

When we finally survey what here can only in a ganeta) twiy 
be pointed out concerning the physical and biological xelMloih# 
of the tract of sea we traversed we may, both in a physiographic 
and a ecological respect, divide the depths of the sea surround^ 
ing our country into two regions differing greatly in character, 
namely, the warm and the cold area& The first occupies the 
whole Skagerak and the North Sea, and farther north the sea 
along our coast to a distance of ten to twenty Norwegian miles, 
including herein all the fiords cutting deeply into the hmd, and 
stretches towards the north to the northernmost point of Fin^ 
mark. The cold area commences where the bottom begins to 
sink from the sea-banks towards the great deq>s lymif beyond 
them, and towards the south reaches nearly to the latituae of 
Stadt, and towards the south-west extends in the form of a liar** 
row wedge in between the Fueroe and the Shetland Islands as 
far as the 60th degree of latitude. Towards the north the cdld 
area extends to the Pole, which properly is its central point. 
We have examined it at one of the points where it extend# 
farthest to the south, where it has shown itself to be everyw^tew 
very sharply and distinctly defined from the warm area* A# we 
proceed farther north, the boundary between the two become# 
less distinctly marked, inasmuch as the cold area little by little 
raises itself from the depths, until in the Polar Sea it finally 
rises to the surface, and thus also occupies tlie littoral region, 
the warm area being at the same time greatly diminished in ex- 
tent. The close correspondence with tlie above-described pecu* 
liar physical conditions in the sea surrounding our country has 
been to a very considerable degree explained by the experience 
obtained during our expedition, and thus a very important con- 
tribution has been made to the meteorology of the sea in general. 
A fuller explanation of these purely physical phenomena is also 
of the greatest importance to ns zoolc^ists for the right under- 
standing of the dififerent biological conditions in the sea ; but a# 
such an explanation belongs properly to the physical^meteoro^ 
logical researches, 1 will not here enter farther upon it, but keep 
to the more purely zoological side of the matter. 

With regard to the clmracter of the fauna in the cold area, it 
is purely arctic or glacial without any southern mixture wlmtever^ 
and we have already Ijeen able to identify several of our specie# 
with types before collected in. the Tolar Sea during the various 
North Polar expeditions fitted out in Sweden, Germany, Ei^land^ 
and America. In higher latitudes those animal types, which in 
that part of the sea which we examined are only found Imlow 
400 fathoms’ line, live in comparatively shallow bands, indeed even 
in the upper stratum of the sea, which interesting fact appear# 
still further to confirm the view held by several men of sdence 
that the distribution of animal life in the sea is mainly dependent 
on temperature, d^th having only a comparatively limited in- 
fluence upon it. The purely Arctic fauna which prevailed on our 
coasts during the Glacial period, and which has lell behind its 
traces in the glacial clays and in the older glacial shell banks, has, 
under altered meteorological conditions, little by little drawn 
down to the depth#, where the effect of these conditions was less 
sensible, while the places which it inhabited have been occupied 
by more southern, immigrating types. At great depths in out 
fiords which run far into the land, a remnant of the original 
Aictic fauna has been able to maintaixf iteelf. But this is clearly 
only a fortuitous circumstance, as clearly enough appear# from 
the generally small size and stunted appeamnee of these animal 
types, and their complete extinction is probable. This we are 
now, after having acquired an accurate aafuatnUnce with the 
temperature of the sea, able to explain on purely ph^lcal 
grounds. For even to those deep pools in our fiord# the inftu- 
ence of the milder dimatic conditions has at last reached, so that 
at depth# of 650 fathom# there 1$ a temperature of 6'' C., which 
may be suppoited to have a prejudicial influence on the growth 
of these types^ On the othdr hand, the temperature off our sea- 
banks at a much smaller depth remains unchanged, such asrit 
was in the Gladal period, both here and close to our caist, and 
therefore we find also h^e, even at a remarkably southem iati* 
tttde, no impoverished and stunted, but as luxuriantly devdm^ 
an Arctic or glacbd bumn a# hig^ up in the^ north in the Foinr 
Sea * 
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pm ASTRONOMICAL COLUMN 
' r '^Kb Binary Star I Btxyris.— Dr. Doberch, of the Marltree 
iibwibw elements of this revolving douMe- 

which appear to represent very satisfactorily the measures 
tip to the present timei allowance l>eihgf made for some obvious 
errors of observation. The brbit^ which differs materially from 
Ibose calculated Upon shorter series of measures by MUdler, 
ilersdieh and Hind, is as follows 

Feri-astron paCm^ 1770*44. Period, 127*97 years. 

Node ... IT x\ ibclittatiott ... 37^ 53' 

Node to peii-astron, on orbit ... 130^54' 

Eccentricity 0*6781 

Stinbaxis major ... 4" *613 

At the epoch :I7$3*28 these elements give the position 24"’!, 
distance 3^*64 j and for 1804 ^25, position 352” '5, distance 6''‘53; 
for Dembow^i’s epoch 1870*87 the errors are 4 - o"*3 and - o''*i i. 
The following figures arc deduced from Dr. Doberck^s elc- 
■Ineitts ; — 


Bessrl’s Tjikatisrs.— ‘V olume iii. of the reprint of 
mote important of the many papers by Bessel on adroucmlcal 
and otW subjects^ which completes the work, wa$ iiisued a 
short time since hy Dr. Eogelmahn, and emnprises geode«y» 
physicft> tmd general astronomical subjects, as the libratlou of 
the mioon, shooting*8tars, the mass of Jupiter, and the theory bl 
eclipses. Speaking of the work as a whole, it will prove a very 
valuable aid to the student of Astronomy, affording him without 
the labour and diihculty of consulting a number of publications* 
the means of acquainting himself with the principal memoirs of 
the illustrious Professor of Kbnigsberg, who may be said to 
have revolutionised the practice of astronomy. Dr, Busch’s 
'*Verseichmss.sammtlicher Werke, Abhaudluttgen, Aufsltic, und 
Bemerkungen, von F. W, Bessel,*' printed in vol. *?dy. of the 
Konigsberg observations, and subsequently in ,a sep«i^te fortti, 
contains 385 articles, and we believe, with only one or two 
exceptions, Dr. Engelmann’s tliree volumes be found to Con- 
tain all that are of more permanent interest and value. 


2876*0, Pos. 2837 Diet 4*^9 1892*0, Pos. 224*7 Hist 2 35 

t» 80 ? 6 ^ „ 274*3 „ 3*84 1896*0, „ i88‘2 „ 1*82 

1^*0, „ 262*8 ,, 3*36 19000, „ 111*9 „ 1*31 

tS88t>, „ 247 *1 „ 2*86 

w Dohirck has now investigated elements of <r Corona^ Borca* 
iis, 4 and h Ophiuchi, 44 and ^ Boutis, y and w Leoni.s u 
CaaSiopem, and several other stars, thus greatly adding to our 
knowledge of the orbits of the binaries^ his discussions being at 
the same time conducted in a very exhaustive manner, to date. 

Variable Stars.— *T n Na 2,119 ihe Aslr&mmmhe 
Huchrkhtm are observations of a number uf variable stars, made 
in 1875 by Mr. Chandler of New York. There was a well- 
marketl minimum of that irregular variable « llcrculis on 
August 21 ; the observations of W and X SagUtarii are worthy 
of note, as they support the results previously given by Prof. 
Bthnddt, of Athens, and are stated to have been made without 
smy /‘pfcroccupatioa of mind in the observer,” who had no 
jpisfevioua knowledge of the character of the light variations, 
Sch»»»tdtl« period (or W, is 7*5933 days, and for X, 7*0119 days ; 
atajr in the same constellation, U Sagittarii of the last 
by Brof. SdionfeJd, is assigned, a period of 6 7452 
days,^^ ; T^ three stars were added to the variable star list by the 
iij^atigfdde director of the Observatory at Athens^ in the 
smnmerof 1866. 

Mr. Gore (Dtfoatia, Punjab) writes, suggesting the 

Varialdiity of Daknde 42360* the place in the catalogue 
depends upon an observation made Au^st , 7, 1793, when the 
ator was rated 7m. Argdander (“Botm Observatiotts,'* 
Yob vii. p- 181) identifies -this star with No, 42383 of the cata- 
as an Snu, &eptemT»er 29, 1791. Conridering 
is. .i^ error In the record of the time of transit ; ilte 

' which run out In sB^itls^ve' tan ' 

.tumle 4 n^l&ta|»e'';;^ 'sutata^i^ .1^ 
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BIOLOGICAL NOTES 


Thu ICi.RCrRic Eiii..— Since Humboldt’s discovery of the 
electric eel and his observations of its peculiar properties# carried 
out unfortunately before the diHCOvery of tbh voltaic pije, strange 
to say, no attempt has been made to study this remarkable reptile 
in its natural sairoundings. In view of this fact, (he Berlin 
Academy of Sciences sent the well-known histologist and physio- 
logist 0 r. Carl Sachs, last September, to thescene of l lumboldVs 
former activities, well equipped with an ample supply of electro- 
physiological apparatus, and means for carrying put an ext©ii.sive 
series of observations. In the lost sesrioh of the Ata^^y R 
dated December 7 was read from Dr. Sachs^ ur wtah he stated 
that he had safely performed the joumeY from Caraccas, ovet the 
Cordilleras, to the Liams, The gymnottt» ta^ disappeared frcpi 
the neighbourhpod of Rastro, where Humboldt's 
took places but at a distance of a few the city Ol 

Calaboso, a river was found fairly alive with’ the dreaded 4m* 
Hador, In the five day^ which had elapsed since the discovery 
of the locality, many valuable results had been UFOrded by the 
observations, and there was every prospect that the expeditiop 
would yield a large number of new and impnrtal additton^ to 
our knowledge of the electro-motive organs* 


EARtY D»rv:ELomENT OF Sponges.— A t a tata* 
Fel>ruary 8# of the Society Vaudoise des Scitnees 
relies, Frol. Forel spoke on an inleresting obcutlta^. 
an early development of sponges in the Lake ; 0 f 0 tata 
due tp ta unastaX winter of this yta , 
sponge of tim -beta R hoti^ skaietcm 

riliceotts spkuta covered with a sheet c^.$Q^ ita^ 

matter. ' ' autumn, this soft mattata'^ 

under 

diameter, iu'the 

^ ^ There it remata'"^ 


etata' jmta^ujtata tamidtata'':^ 











imiaii^^y ifeci^Se ^p^tuxt of fitter in ■ 

tw^O' degrees tlim; 

describes (iVcv*' 

i'‘'imh T<?tl. H., «er. a, part 7 ) a Ijcautiful UtUc sponge 
!^^if on some species of Red Seaweeds 

rom ^ wblciwe give the accompanying 

dtiStir4rijO|j. ' ^ largest ^eclmens measure not three milli- 
Thespoiige consists of three distinct and well- 
11^0^ porid^ i Urstly^ ^ ^tslc ; secondly^ an elon- 

;i^d:«lei^y Ost ^e sumtait of whtc^ expands the third portion, or 
apitnltim* The disk is bnjkton-riutpedj flat, and is formed of an 
rregolar horny framework, twice to three times as broad as the 
tern. The stem varies in height, and presents the appearance, 
a some cases, of a series of margined rings, some twenty ip 
number, fastened together one on 
the to|> of the other ; in others the 
margins of the rings will be more 
prominent, and the bodies of the 
rings will be, as it were, more 
deeply sunk. In both these cases 
the horny framework is of a more 
or less evenly latticed character, 
the longitudinal lines of tlie lattice 
being very prominent. The head 
portion, in its natural state, pro* 
l)ably presents a more or less spheri- 
cal form, i>erhiips slightly flattenerl 
on the summit, with an indication 
of being divided into four nearly 
equal parts, the open space between 
these leading into tlie body -cavity 
of the sponge. In some of the 
.specimens the head portion nearest 
to the stem seems to have been 
formed of a somewhat denser frame- 
work than the upper portion, so 
that while being pressed this upper 
portion has been fractured across. 
The fmrnework here is of a den.sely- 
retiCttlated kind, in appearance re^ 
minding one of the reticulated net- 
work of the intracapsular sarcode 
in Thsdassolampe, or of the tissues 
met with in some Echinoderms, 
This sponge has been called j*k <r//f- 
ti 0 $tigk€tr(^ttL The wonderful mimetic resemblance which it bears 
0 jBome Crinold-foms can scarcely be overlooked. Leaving the 
exture and epmpoHirioii df theskelaton mass for the moment out 
f and aimply looking at its outline — the circular disc-like 
«is«^ of which is absolutely tlie same, 

xcept as to Mae, as that of the pentacrinoid stage of Aniedm 
and the slightly cleft hpad, the resemblance is very 
Fo far as ^ known, this Is a Unique case among the 
due is lejft td wonder whatmay be the tiny enemks 
tki^ complete disguise, con- 

occurrence of dogs 
tho.wijd'-'i^^. h/i^^ported by M. PoUakolf 
i^^'im^hlmurhobds of Obi, and Tobolsk*' 

than, that of 








that of .wolves j tMr 



M,' PoHakoff .cduld' i*«iit,.,libwevicri. defe^' 
in des^bes any deviations ’'do®:;? 

typC/nir;cept ihe, larger size, and perhaps'' a ispmbtyhai'g^ 
length of body, with comparatively shorter k^ (it J 

the 'habits 'of these anhnfils are cetmiidy’,.wpU*like;i^^ 
iu^bit woods and live by hunting, which they carry <m , 

panics* Ten individuals were thus well-known at Soory^t!^a« ./ 
hunting in company the wild reindeer, and latterly th^' ^ 
proaihed the settlement^ causing a panic among the inhaldihnta ! ^ 
by the ravages they ma^ among cattle. They hunted always ' 
together, assailing their prey simultaneously* They are reported . 
also to be far more voracious than wolves, and their habits# ; 
M. Poliakoff observes, resemble much those of the red highland 
wolf (Cb«/r of Eaaterh. Siberia, 

The WooDPECKEiu — ^A.t the session of the German Orni- 
thological Society, on February 8, Prof* Altum gave jon / in- 
teresting address on the ordinary woodpecker, :emb<^ylXig d 
portion of the results of over seven years* observarion* 
regard to the question of how the woodpecker hhdfi thetm^ , 
inhabited by insects, he had noticed that it almost iavariably. 
resorted to such trees as bore the dijscased look consequ^t t^oh ' *, 
the presence of insects, manifested by the smatkiess and fewmi^ 
of tlie leaves, the absence of the usual fresh colour Of the ba^tk,' 
&c. In some cases it is deceived, especially where new varietka 
of trees have been set out. When it has detected a holq bbred 
in the t)ark by insects, it follows the course of the passage whd^ 
the bark by a gentle tapping with its bill, until it reaches the 
place where the latvm are situated, when, by tearing off large 
portions of bark, its food is laid bare. Among the insetUa 
not eaten by the wooilpecker are such as the Ceromifyx 
which bores too deep into the wood, or small insects such as 
the Bostkhi 4 it, living in the bark of the pine tree, which is dif- 
ficult to penetrate. The presence of the woodpecker is good 
for a forest, in so far as it destroys the insects upon the trees. Jtt 
however injures the latter frequently by tearing off large pieces 
of bark, and indirectly by eating the useful wood-ants. The , 
statement that woodpeckers made incisions in trees free from’ 
insects, for tlie purpose of sucking the sap, Was disproved by 
Prof. Altum, on ground of repeated observations. 

Sagacity of a Lohsteu.-:-A few days ago, at tl^ Rotheaity , 
Aquarium, a tank containing fiat fishes was emptied^ and ;a .> 
flounder of eight inches in length was inadvertently left buri^ 
in the shingle, where it died. On refilling the tank it wna 
tenanted by tluee lobsters {Horirntm marinus% one of which is 
an aged veteran of unusual sire, bearing an honourable array of 
barnacles ; and he soon brought to light the hidden flounder# 
with which he retired to a comer. In a short time it was noticed 
that the flounder was non cst It was impa^udble the lobster 
could liave eaten it all in the interim, and the handle of a net 
revealed tlie fact that, upon the approach of the two smalleT 
lobsters the larger one had buried the flounder beneath a.heap of 
sliingle, on which he now mounted guard. Five times withfea ' 
two hours was the fish uneartlied, and as o^en did the lobsfi^ , 
shDV<fl the gravel over it with his huge claws, eadh time 
cending the pile and turmng his bold defensive front to hk com- 
panions. 

THElWFW/KKCa OF TESlPEJElATlfEE OK TH» AKB 

Moscle-Corhknt. S teiner has proved 
that the electromotive force of the nerve* current from 2*qp* ; ; 
wardSji is greater the h%her the temperature, that it rc^^ a . 
maariinttm between I4^attd 25“, and at higher tempemtari 9 a f v 
dedpeos^s again* The fotbS of tlm muscle-current is likewisev /^^ . 
5" upwards, '4m letaperatare-; it 

'aanufi l!>!dtwe«n 4 S?^l., 4 ^^ "hfeher' 

itilSi'' sek id, it '|s 4 tnok 
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pmhsd mhtmp hy w '1^86 'to M iiOoa lower . 

ii$,wh«o,;W!o 4 e«o<^ ,ljy',oo,oli»ir'%m }%her 
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'y^', .ftttkle ty !A«0.;G«Uf> ■,!» .the Amh'can , ^mmal af 

receot work the writer notices 
whot Pamin eaye^ 4 fertilising of flowers by birds, 

cillery bonipoii^^ The frequenting of the flowers of Im* 
U the,, ^ cited from the United Slates ; and Dr, 
l^y CtfO it be that there are no references in print to 

tho^e^sii loto^r faci that our hununing^bird is very fond of 
blossoms of trumpet creeper ( Tirofna ra^kans) and 
of honeysuckles ? Both these are, in sise and arrangement of 
wOll adapted to be thus cxoss-fertilise 1/^ 


, candidates for .c^tidb ' 


' Tiii0i«!..A,:.6r*‘E'ftKttTM, of BerKn^ 'him nOcepi^, tiie' o)Sair.’.of 
chemistry in , the nearly^organiscd Fhitosophfe^^ 

Miinaten' ‘ ‘‘ •' , ' ' '’ , , '\''i,'';’ r' 

F«or. of Bonn, has accepted the ordlnaty .proi^*^' 

sorslup Of Botany in the University of Basel. . ' 

XJd^ Treasury lhave agreed to recomihend votes froth ;,the 
Consolidated Fund for So^ooo/. towards the new buildings 
devoted to the Science Schods of the University of Fdinbuigh« 
in four yearly instalments of 20,000/. each. This vote is to 
supplement a Hke amount subscribed by the public. 


A New Parasitic Green Ai-ttA,— Not very long since it 
was thought that the want of diloropbyll determined the para- 
sitism of pUmts,. and it is stiHtt^ that the want of this green 
colouring substance serves to distinguish between fungi and algie. 
It is also iiue that the former need already-formed carbon com- 
pound^ but It is still thought that chlorophylb bearing plants not 
only do not require to'^flnd these compounds ready formed, but 
that they are absolutely unable to assimilate them. It was 
therefore a fact of great interest when Prof. Cuhn described some 
years since (187a) a perfectly new chlorophyUaccous alga 
i^* Ucber paramtlst^e Algcn” in iur BioU der 
1^4 i. Heft 2 ; see also W. Archer, Quart. Joum. MU. Science^ 
Vol. xiii. ), which he found living as a br*gbt emerald green 
puaaisita in the thallus of duck-weed gathered at Breslau. For 
jSiia, Chlorochytrium was established, and C. Urntm 

‘WWi the only species until at a late meeting of the Dublin 
M|er(MKK>pksd Club, Prof. E. Perceval Wright exhibited and 
idb^bed a second species found growing and devdoplng itself 
in llm mucilogfiioas tubes of a species of Schi2onema,> collected 
on locks at Howth, near Dabim, between high and low water- 
marks. There can be no question as to the parasite on the 
diatom being dif&rent from that on the duck^weed, while tliere 
is but little difficulty in placing it in Cohn’s genus. Smaller in 
•lee its emerald lustre is scarcely if at all less than the fresh-water 
speaes, and like it its development has not been traced farther 
than the production of zoospores. 


Flora of Tork^tAn. — W> notice a very interesting com* 
ubiliicatton on the Flora of Turkestan, .made by Prof. Rcgtl, 
the director of the St. Petersburg Botanical Gardch, at the last 
mcd^ held oh January go, by the Kussian Society of Garden - 
hsg. The special aim of the communication being to advocate 
fhh itttroduetton into European gardens of representatives of the 
ibm hf Turkestan, Prof. Kegel described the numerous, origt* 
mid most b<»Utifi»l species belonging to the 
£ 5 w!:^ and Ctmipmn* 

which grow in Turkestan, and which could rank among 
the bew dtnamente of o^r gardens by their variety and beautiful 
futms and ootours. Most Of these species are already cultivated 
with complete success in the Sh Petersburg Botanic^ Garden, 
and they might be thus introduced hi the gardens of Kosiua and 
Western Europe. Concluding bis communkatioii, Prof. Kegiel 
out the remarkable circumstance that m Tuikestan, even 
biicts, the ErkiuecR arc totally wauti^ng, whilst they are 
In the hlgidaads of the Alps, of the Caucasus* and 
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will' tom 'wi(h'iim^^>iaii»fac* , 
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The marble statue of Sir W. Fairbaim is in the hands of Ma 
G eflowski, who ohtamed tlic Commission in competition with 
other eminent sculptors. Besides the statue, which is to stand 
in the New Town Hall, Manchester, facing the entrance, a 
Falrbairn scholarship is founded in Owens College, Manchester, 
out of the funds subscribed. The statue is eight feet high, repre- 
senting Sir W. Fairbaim standing with papers in his hand as if 
delivering an address to a scientifle audience, the head bare and 
inclined slightly, and an admirable likeness in the features as 
well as in tlie thoughtful expression and qiiiet energy charac- 
teristic of the man. 

The University of Tubingen is making preparations to cele- 
brate its 400th anniversary during the coming mouth of August, 
Various historical addresses are in course of preparation, and a 
work will be issued commemorative of the occasion. 

A ruiiuc meeting of the Sanitaiy Institute of Great l^ritaln 
will be held at the rooms of the Society of Arts, John Street, 
Adelphi, on ‘Wednesday, March 14, at 3 P.M., to consider the 
report recently issued by the Committee appointed by the Pfcsl*- 
dent of the Local Goveiniaent Board upon the disposal of town 
sewage. 


His Majesty, the Emperor of Brazil, observed the eclipse 
of the moott on the evening of the 27th, at the Arcetri 
Observatory. The Emperor took a very lively 
phenomenon and discussed with acuteness the hypothesb with 
which prof. Tempel, the astronomer, and Prof. Eohert tried to 
explain the varying shades and colours in which the moon 
appeared during the different phases of obscuration. On Mon- 
day last his Majesty assisted at a meeting of the Atttbro» 
poiogical Society, when Prof. Mantegazza made some interest- 
ing remarks on several Maori skulls, and Prof. QIglioU reitd ah 
elaborate paper on the ethnology of Brazil. 


The general expenses of the seven Kussian unlveriiities in iSy6 
were as follows -The University of St. Petewflmrg, 43,500/. | 
of Moscow, 52,b5o/. ; of Kicff, 38,375/. ; of Kazan, 39,500/1 ; 
of Kharkof, 38*1*5/. ; of Odessa, 25* 3 75 ^** nod of Doipttj 


Wk notice the following more Important papei^ on nutuM 
sdence, among those published by protosors of the Molcow 
University in J876 r—’’ Observations de Jupiter en 
♦^PrOfll specttoacopique du Soleil en *876,'Vimd Smr ,4 
',d«.laCom<Jte de '1874/’ by Prof. Bredikhin# in 
AhO'htocowGbseryMory ; a paper, by Piof* Babtjifcl^/?W|h!ei 
die Strh'ctttrnndYerhalmissectotiwhcrdnd'lps^^ 

the 
'»» the 








;,triidE' - ' ' ' ^ ^ ■'' 

pw«i<l'int of the Socl<Jt<S 
d-KttoouJrtt^etoeit^ *,ipO|i;ij? ''if'fiid'Uifi^^: ' Nallotiaje. At the last 
of the Soclisty Mr M^wttenat es;hibitcd metallic tubes 
#>hkh twitlt s«^e/wh«tt^ i^ coal is placed in the in- 
tetiW* *fhe soiOfld is when the place occupied by the 

‘ , hf a ' 'h^' ,chan^ A copper tube into which metallic 
gaase. l^ also emits musical sounds. M. 

p1« to build large tubes for the Intet- 

■.^^jtfUbkioii-oF 1R7S. He hopes the sounds may be heard 
diatatici^ and if successful he intends to propose this 
method' ihirtnad df steam whistles for warning on the sea-coasts. 

Bradford Association purpose holding a con* 

yersa^ione and exhibition of scientlhc instruments and objects on 
the evenings of April n and 12. Exhibits will be arranged 
under yadons sections and sub-sections, and contributions will 
to ifrclcomcd^ 

Fspliu ^e Annual Ueport of the Geologists’ Association we 
learn that the number pf members on January i was 390. 

’Yol. I. Part 6, of the Transactions of Watford Natural 
History Society contain papers on the Hertfordshire Bourne, by 
Mr. John Evans, E.R.S. ; on the Hertfordshire Ordnance Bench 
Madcs, by Mr. John Hopkinson, F.L,S, ; and on the Polarisa- 
doh of Eight, by Mr. J. N. Harford. 

Mk. RtJDKtK has given notice of his intention to move, at the 
next nieeting of the Court of Common Council, that it be referred 
to the GJ^esham Committee to coirfer with the Mercers’ Company 
as to whether and how the Gresham College foundation can be 
utilised and extended in connection with the scheme which is 
now being. prosecuted by the Livery Companies for establishing 
a CMral Technical University, with affiliated colleges and insti* 
tutes, not only in the metropolis and its suburbs, but in the chief 
opotres of industrial life throughout the United Kingdom. 

The Russian Government announces the discovery of valuable 
silver deposits in several islands of the White Sea, 

Guaf Waujuro, a member of Dr. Brehm’s expedition to 
Siberia, is now studying tto botanical and patoontdlogical col- 
leens at Dorpat. He proposes to undertake this year an- 
other journey to A.$ia and to explore the Caucasus. 

The St. Petersburg papers announce the return of Lieut, 
Dnatseviteb, who has spent two years in the survey of the 
Noit^em Papiftc shores of Sitoria. After having observed the 
of Venus, lieut, Onatsevitch engaged in a full and 
dtorongh survey of Behring’s Strait, extending his soundings 
into the glaciid ocean as far as the ice barrier over a surface of 
shout sixt^ sqdare degrees. Further, having at his disposal 
dnpnomefers, he has detfermified many longitudes, and 
W -^i^ht into connection the longitudes formerly determined 
in the norlh<*tost w recently determined with great accu* 

v$»f tofore the Transit of Vetius in sostth-castem Siberia. The 
by M, OhaH^vitch.^ will be the subject of com- 
at the next meeting M tto St Petcrsbuig Geogru* 


li of the C^i, prepared by M. D.thl (who 
lledisiiyveyi^ 

built in Tiumen), 

^hr,l}n! received a few .days' 
'end of December whs 
: penetmte intp the : 

fW.' 


^■|hii':t^'tcwy, and there Was eveiy ptobibdity:Wf’'h|s autceite 

of', the 

iW tto i^t s^rion ofthe Berlin Geographical SodW|, 
president, ibf. J^tlkn, antiounced that the weU-lmoWh ! 

traveller. Dr. Gustav Nachtigal, intended to undokakc a 
jduriiey of exploration into the interior from the ettosif j 
equatorial Africa. This field, now rendered vacant ^ 
death o f Edward Mohr at Melange, has always been thefalvoUrl^ ' 
territory of the peWnan cxplotrers. Dr, Kaditig^Vs peculW ; 
qualifications for the undertaking, as well as his six years' varied 
experience in the hardships of African travel, will lend an 
portant character to this new new attempt tb penetrate into the ' 
unknown interior of the continent. 

At the meeting of the French Geographical M, 

Velain read a paper on the volcanic lakes of the iriand Of Mosiri . 

near Madagascar. The formation of ^e island is gene^tjf 
volcanic, the north and south parts being of ancieat fdrmaiioh, 
while the central part is of much more recent origin. Bosidbes U^ 
number of true volcanic craters, not very high, M. Velaih ' 
a great number of crater-lakes of circular troughs, levdL with fto' 
ground and filled with water. These troughs, M. Velain thih 1 |^ 
must have been formed by subterranean explosions, which 
not last long enough tp enable the lava to reach the aurfato; 
These lakes abound in fish, many of which are probably n^ 
species; it is impossible, however, to catch thein> on accohxit of 
the number of crocodiles that swarm on the banks^ 

ENaANzuw;sKifcFT No. 50 of Petermann’s Gao^ra/MicAa ^ 
A/ittAcUun^m contains the first part of a narrative of M. E, 
de Pruyssenaerc’s Travels in the Region of, the White and 
the Blue Nile. M. de Pruyssenaere was a young and ac- 
complished Belgian who spent most of the time between iByy 
and 1S64 in the exploration of the above region, and after tnilch 
difficulty the editor of the narrative, K. ^dpprt 12,, obtained poa« 
session of his journals and notes. Notwithstanding the ki^th 
of time that has elapsed since M. de Pruyssenaefe trnvetxed thd < 
region, it will be found that his narrative adds cCnsidetably t0\. 
our knowledge of it. He made many botoniiml : notes, whi^ , 
we believe, will be published at a future time^ -Accempany* * 
ing the narrative is a map of the region, showing the 
let’s routes, prepared from his astronomical and trigonometrical 
observations. M. de Pruyssenaere died in the midst of ids 
travels in 1864, ^ the early age of thirty-eight years. 

PaoF. C. Jakz, of Vienna, formerly an artillery ofiicer under 
the Emperor Maximilhm of Mexico, has recently issueda short 
work on ** Ocean Currents of the North Atlantic/* with especial 
reference to the Gulf Stream, embodying much of individual 
observation. I'he rotadon of the cartli is excluded from among 
the causes producing these phenomena. His theory is essentially 
that each current has its own particular causes, and' that a/ 
number of independent compeiisatiiig«f(prccs occsston the dha* \ 
racter, speed, and direction of the currents. 

The last session of the Hungarian Natural History Society 
was devoted to a detailed account, by M. von Iiant;ke% pit the 
results of his extensive microscopic researches on tho Hungarian 
limestone formations. The old Tertiary depomta, near Ofen went 
found to consist almost entirely of organic remains, princiw 
pally AIgm, Foraminlfera, and Bryoaoa. The AIgm form the 
chief part of seveial strata and belong to tto genus 
fAammum, showed a regular strnctut*^" ' ; 

of successive layers of 0^. In the interstices between the ceUs J . 
■'of the'plahti» ciibonate oMime was gradually dcporited,,a^'ih^?A' 
pejtrifiedent'iie,' the remaps 
'imei Biyoacwi'ahmtoi a\'<2^ zoogenous 








4 % &rom mify on th# « it h that tlieie 

Ik tlie FebrtMM^ «es^ Of Hin Hungarian Oa<dcg;tGa} Sociaty» 
Fcoi^ Krennct ^pla^pa^ a 1ati«ly*4iiCOYarad mioaral from 
ivbkb oaMn «4 of imm I;^nn4e oC gold. 4s is wall 
known» gold doea not ockmr^ nature in combination with any 
naember of ibe nal^lmrrgt^ eaeept teUmimn. A miatnrc of 
tlie tolloiidea ofsHmst and gpM was fomd recently in California^ 
but this is the drat instance of the occurrence of the pure auric 
tedmide in a c«ystal)hie state* In view of the fact that gold is 
Lhondtilest metal^ and teliuiiam one of the rarest elements, the 
iie^ ndnernl has been called Mun^mtU^ in order to give a htting 
SKptession of the gratitude of the great chemist^s admirers in 
HUfigaiy for the services rendered to mineralogy 1^ his analytical 
metluiids* 

A a£M;AKKABt£ ptccc of coml taben od the submarine cable 
near Port Xburwin, is ^oken of in a Melbourne 'paper* It is of 
he ordinary species, about hve inches in height, six inches in 
bsmeter at the top, and about two inches at the base. It is 
>erlectly formed, and the base bears the distinct iminesslon of 
he cable and a few hbres of the coll rope used as a sheath for 
he lelegfaphk wire aiUl adhering to it. As the cable has been 
atd only four years, it is evident that this specimen must have 
prown (o its piiesent height in that time, which seems to prove 
hat the growth of coral is much more lapid than has been 
upposcd. 

It n well known that in many places spiings of fresh water 
irf$e from the bottom of the sea* M* Toselti proposes to make 
t$e of them* Their water, brought through flexible tubes held 
d the surface by suitable buoys, would furnish ships with supplies 
jf watar they are often in ne^ of. M. Toselh appears to have 
htdkd the question carefully, and provided for the prescmiion 
if his apparatus in the face of storms* 

Trra rapid melting of snow in the mountam regions cauaes 
yeat inundations in south-eastern France and in Switzerland, 
ind Swiss papers dally record Uie damages done by the 
foods* The greatest damage is caused by the Doubs, both m 
France and Switzerland. I'he Rhine at Basel rose on Fcbmaiy i6 
tf 6^23 metres, reaching thus a level only 2*46 metres lower than 
bmng the great inundation of March 1, 1876. Frof. Fotel 
arttes to the of Lau&anne, that the level of the Lake of 

>neva rose on February 15 and x6 at the rate of three miiU- 
neires hourly, or 155 millimetres in the course of two days, and 
!ie points out tliat moie rapid rbings were noticed only three 
lines in the course of the last twenty-nme years (in 1856, and 
:Wice in 1S76I, when the level rose daily 73 to 82 miUim. iti 
Welfty-fottr hours* The amount of water accumulated in the 
Ifd^e was thus as laige os 42,000,000 cubic metres in the course 

aday. The Lake of Zurich rose at the same time 40 cenli- 
nebfes in twenty-four hours ; but its superfices being seven times 
As$ than that of the Lake o€ Geneva, the figure shows a far less 
iccumulation of watery *#fz* of 26,000,000 cubic metres in the 
mrse of a day. 

As one of the Memoirs of the Geological Survey, Mr* 
Whimker has just pubhsbed a paper on the Geology of the 
ISistem End of Es^x (Waltoii Kaze and Harwich). iLong- 
and SUnford are the ppHlshers. 

are to hear that an ethnographical mumm was 
ej^ieha^ M Iltde^^fors on January 24* The mdet»» of the 
musetMn wme Smiod ftom collections exhibited at the recent 
Sshib^^om It contains a Imge nmmbm: cf dathed 
Bgura vepteaimitisif the vaded ethncq^aphlcal type* 4if Ffnland 
imdthehsmiiaoiiW^n^ iatexiorsofpaim^ 

yet aiaxxifn^ 


ketim ofsWm lihplements, Ac* The 

will be welt ajipreciated by all whh the intetey^ 

nfforded hy the ^idhnogmphy of FInhuid* 

Twm French Anthtopological Sodety has been authdrju^ bjr * 
M. KrCnta to opjcn an intemationia exhibition in the WwwL 
palace Of the Tmcadera M* Quatrefages has been appcdnind 
Chaumun of the Commission. Cotnmunicatim(w relating to the 
eahildtkm miy be sent either to the Society Jn Paris or to M. 
Uabridi de Moxtdlet, at the Musde des Antiquitds 
St* Germain, Seinev^et-Oisc. The Aniliropological Exhibhion 
udll be distributed into a number of sections, and several m* 
tloml committees might be established if neewaary. Fuither 
details will $00x1 be published for the (guiidaxice of intending 
exhibitors or visitors. 

On February 25 the city authorities of Vienna inaugurated a 
novel and remarkably interesting application of pneumatic tubes 
for the purixise of maintaming unison and mgulaxity in widely- 
separated time-piecefi. The inventor is the Austrian engineer 
and elect! iciaxi, E. A. Mayrhofer, who, after vainly trying to 
solve the problem by means of clectticHy, filially hit upon the 
new system. From a central bureau In the city, connected with 
the Imperial Oliseivatory, these pneumatic tubes extend in all 
directions, laid alongside the gas mams, and branching off to the 
public clocks. By means of a simple apjmtatiw m the latter tlie 
authorities in this bureau are able to exhibit the trueastranoxniual 
time on the dock dials in all pait$ of the aty, a movementof the 
hands occurring once a minute. At present only the city docks 
have been brought m connection with the new i^stcm, but it will 
rapidly be extended, until It embraces the time-pieces m all the 
schools, public mstituikms, hotels, Ac., and in those private 
lesidences where it may be desued. 

The prospects of cofTce-cullivatioii in Coorg seem to be some- 
wliat gloomy, for we learn from a recent report that the plants 
have not only had to contend widi the regular insect and fun- 
goid diseases, but also with &uch an extremely dry season, that 
the drainage of the country became very low, and a!! the spiiugs 
and wells nearly exhausted* Many of the coffee nurseries hod to 
rdy on hand watering from springs and rivulets, and thousands 
of seedling plants constantly withered and dried up. The 
greatest damage, however, seems to have been done by what is 
described as ** the planter’s old and implacable tnomy, the Xyip^ 
trtrhm qmdrHfc\^^ commonly called the borer, the laVagcs of 
which are as destnictive and extensive as ever j planters are ofkn 
deceived as to the presence of this insect, the appearance of the 
trees even svhen attacked, failing to convey an idea other tban 
health* The revelation at crop time, however, oonvinees |he 
sceptic of the insidious approaches and devastations of the enemy, 
which can be overcome and subdued only by timely and resodute 
extermination of every bored cofibe tree* The periodical in- 
crease of the insects is attributed by residents on or near the 
plantation to the prevalence of dry seasons. It spreads moat h 
open coffee fields in warm localities, and least in moist and Miy 
places where there is high cultivation* W^h regard to 

msiairi^, or leaf disease, it seems to hnVe consMemid^ i 
lessened, or, as the report says, disappeared* T^ls is alefiosl 
more than we ean expect, and as much as wb can hope m | 
nevCrtbelOWt ^ »3»ay be as the writer of the sajf% 
disease Is existing under another form, **Axni may nenpjpOif in 
those weh-known orange-coloured spo^ for like ft 

undergoes certain transformation^ It fs diif tM pteie 
orange-coloured spoms are genemfly enclxrdhlilH 0 

the kmofUapUmm of the leaves^ AW,** ^ 
say, **I him IWW them even on lea^ 
qWyear(W» ttlsdiMculttoo^m^ 

. have mmt Ihem, wiiei^er from imkM\ 

t the A Wm 

^ vHwpe "']P" J"' ^ T~ ”p *’Jp^ ^ 
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rt |^ k tine hsi, A» t0 ime* ^V^MTIFIC ^^MIAZS ^ 

b« #ii|>«cSl <4 cHmatic m6a«nca» Am$akft der Phyit£k umd Cktpiii* 

i^e|ivat)t^{tU»ni y«»t mtd^ 2.^1iU6»imchi& on tbe nttut^ n 

rr*^ flfwif ^ t , i 4% 1 ^ %/f AUmt'Kil.^.h.tMjnti fKiifc 1 


T«(j| M ^ 4 kcNii 90 alSecting the plants in the tea 
^ hae haeti Ibronght prominently under the 
nit|^ 4X( Jthe Agrt^Hottlotilitttal Society of Indie^ a letter 
kkxi Addteesed tio the society to the efTect that tlte 
iMeleii and ted spider having become of such a 

Kghni^ nhtijutt eth ttiany tea^gerd^^a koth in Assam and Cachan 
bat especially jn the latter province, it is necessary that all 
poarime l^rnMitlnn, nritfh a viefw of mutigating the evil, should 
be obtained and tnade widely known/’ At a subsequent meet- 
iaig of the lOcie^ the line of action proposed, subject to the 
sasiai^ee of thoee interested in the matter, was to engage the 
services of an entomologist from England for the period of two 
years so that ^he might have time and oppottumUes to observe 
and caxefnny study the character of the several kinds of blight 
in their various locaHcies, such obscrvatioiis to be published 
under the auspices of the society* 

Tun Introduction of the Carob [Cifatouia SiiLjua) into the 
Madras f’residency, a subject which occupied the attention of 
the AgrMIorticultttJral Society of Madras a few years smee, has 
been again brought before the society. It is strongly recora* 
mended for cultivation in countries suffering from periodical 

.J . * u«. I** Mjr * Hi*** «w«n*n*«^« mmmi*. 

droughts in consequence 0? its long roots penetrating a great 

depth into the earth, and because of the large ijuantity of muci- vot iu part 4. -**Oii fossil vertebra 

might b« Im^ly OBcd for feeding catUe, horses, pigs, &c. It is. an^lo-ventncular valves of Ste heart, b»^. C. B^w, 

said, however, that although the seeds contain nitrogenous ele- ^On the segmentatiou of the ovum and format^ of tibe blaj^- 
ments or desh-making inatenals, they do not possess grcjil derm in Calyptnea, by A* Stecker*--On the primitive groove iu 
nutritive pretperties, and the seeds being small and hard they the chick, by A. Raubei*-^Ofi the nasal cavities and nasal duot 
are not easily masticated, and ^mh in their crude relate unii. Amphibia, by G. Bom, seventy pages, three pktes; 

geStedo o maI V* ‘hT.jni. .« 

A FECULIAR request (according to the /Mmei 7 ii^ebtaH) has 
hern made (by the Society for Bird X’rotcction to the General 
Postmaster in Berlin, vk., to lUake arrangements so that birds 

be not killed by the pneumatic post. The case is this : From 4w wKn-w j, 

lh« «{r>coa>pre6sing ateam>engines proceed chimoey-pipe* to *®'”**‘’ **ce»t B reach eoolc^, botany, and gehlogy. 

the roof, by whldi the required air ie sucked in. The power of Zeit^chrift fur ■msmsekafOieie Zoehgte, vok *Kvii., part 4, 
khb eudtion.’^iparatus 1$ 10 gnat, that both small and large 1876.-00 the anatomy of the OpUnroid, OfiMatiu virem, 
birds, cm figeoM, which happen to be flying over the tubes H. Simroth, sevens pages, flve plates.-Ott Ae ^rtnre Of Ae 

1. h «■>». « wpw, 

oestroyea. Astacus by M. J * liietl, of Innsbruck, thirty page$, 

, a 1 - 1. lai- platcs* — Ott thc tTansfomiatloxi of the Meaiciua Axolotf 

Takjmo k^^r^ity, lately, to observe whh a Nicol's prism Amblystoma, by Mane v. Chauvin. 

^ ttaoomnuMfly Bne rsinbow, wMA spanned the OesAtd in , 

BsAm Badeo, M. SAiel fousd Aat with the prism A a oertaw LamMe di Se^ e hUtre, RajAcwft wA 

JSSl* 

Brto,tom..ttfa«i,fay,.. dw bo» ippwwd 0fiMim,MipU.Mm i*#^b,M.CaW«J..«Ota 

in att its prlUiancys Thi^ ndhhow is therefore perfectly two meteorological instruments invented by Angelo BdUiud^ by 
light* SeveteJt taiiibows obwved since have shown M* Cantonk-^On Special cases of anencephaly, vrith obseirvsyri^ 
the tame bstovleiij^ t but upparenttv outv a verv brmht^coloured cm thdr edology, by Me Saogalk^On tm 

ndribnw tmasts d a ri r. on the if vkL^ iwjfh ih^mrrestiond- a purasite of the leaves of the vine, by M. ritotta*— On 

^rm fAiittens » Aa &oliii||^ Sot^e Gardens during At Sbmnwt 4 * Mpiftu, Fehmary.— On a property of an eleetri*' 
puisUl ywfeK nwlnds n Mhennfe bliWilRjy (Maeacur ez»omafgiu\ flirt stuAce of Water, end on ki(e polarisatiw irf the electr^^ 
mfn India, ptniented by JiJlr, iTkis. xinlby j a G slara gan Tor* by M. lJppauuHi."OQ Ab phwtomena of Mnctiim 

\^Sr^ If'^nb* (Sdta t<m 6 ), 3 ®w»* aonotam tab*!,, b# K. inm IMAt SX—Tbe deottko 

n 3^nd jpin||j|^ea^ ri^), hWi^ te | ii^^pniblikdnin «l tei^fiesntinp^ liM. 


Ms MoSt-«-On the complementary colours of gypsum ha pmr* 

by M* v. Kobell 

Mm^rk Ma Spmrase^iM Tiaimm, Novembmv^ 

i876.-**-The paper hv l^tol Young* of Dartmouth CoUi^, bn 
the displacement of the linu< ha the solar spectrum caused by the 
sun’s rotation appears here, Brof, Young used the speerira Of 
the sixth and eighth orders obtained by a griding of 8,640 tines 
to the inch, a cmlimatot of inches diameter, and 16 inches 
focal length attached to the 9| inch equatorial. The obSrinm-' 
tions were made chiedy on the D lines and the Ni ||n# between 
them giving a result of 1*42 mile a second; this eiuM^S idm 
result from ordinary observations of spots by 0*34 mile, mm te 
author considers it a fact that the solar atmosfihem realif 
on forward over the underlying surface.^^Frof. Tacchhn gim n 
history of his journey up Mount Etna for the purpose of maiuM 
spectroscopic observations of the sun. The spectroscopic anS 
direct obsemtions of the sun made at Palermo in Octooer brit 
appear here, also the drawings of the chromosphere for Vkiy^ 

1875. 

December, 1876. — Father Seochi gives his ^catalogue of 444 
coloured stars with notes on the spectia of the same*^Mr« 
Huggins contributes a preliminaiy^ note On th^ photograph Of 
stellar spectra, together with a drawb^ of the speebmm rif 
u Lyrm.^Ob^rvations of the lunar ecupse of September 3, 

1876, by A. Dornt. — Observation of the Perseids made at 
PaJetmo in Augnst, 1876, by Prof, Tacchini and G. de Eisa, 

7 if<»^pMo^ui‘&ii!s yahtbmh, vot ii. part 4.-**Oii Ibssil vertebra 
and teeth, by C. Hasst, dealing especially with fossil snuatinss 
from thc Jurassic and Cretaceous rocks .--On the development 
of the auriculo* ventricular valves of the heart, A. C« Betnays* 
^On the segmentation of the ovum and format^ of tibe biamo- 
derm in Calyptnea, by A. Stacker. -—On the primitive groove in 
the chick, by A. Raubcii*-Oa the nasal caviues and nasal dnei 
of Amphibia, by G. Bom, seventy pages, three pktes; 

f/a NaiurAk^ vol. v., No. 3^ Dcoefitberi 

1876.— Contributions to the natural historyand anatomy of rim 
Ephemerkhe, by N. and E Joly, an Important paper.— On par* 
thenogenesis in Bombyx men, by Carlo de Siebom^^^n the nhh 
lology of the egg, by A. ViUot, dealing with theoretical views on 
the germinal vesicle and its history. There ate also excellriri 
reviews of recent French aoology, botany, and geology. 

ZgU^chrift fur msstnsckafilkh^ Z<mtogte^ vok xxvii., part 4^ 
187A— *On the anatomy of thc Ophiuroid, OpMaciu sumw, by 
H. Simroth, seventy pages, hve plates.— On me structure Of the 
brain in Arthropods, a memoir describing the brains of Apk 
mBltficOy Gryllm campestris, QryUMp^ vmga^rist Catabus w 4 , 
and Astacus by M. J. Diet!, of Innsbruck, thirty pagtri, 

three plates. — On the transformation of the Mexican Axolotf 
into Amblystoma, by Marie v. Chauvin. 

Bmk /jtk/Mk JLomhardo 4i S(kns4 a Itendtcoari, voh 

A., fast. I. —On Arabic money in the nt^{jSmatic cabinet of Mila% 
by M. Ghiroru— On the coordinates of points and of lines in a 


Ipmrmtl 4 t BkyBqm^ February,*— On a pfoperty of an aleoW*' 
bed surface of water* add on the polarisation 0^ the electrqdeiL 


by M. 


.—On th^ phenomena of induction 


1 C km 


S.k— The eleetijic pi 

teirifiesatwffi* % 


Jl '-a Bimm ■; 
. ..,pi!t‘3liifl^i«!ii^?i?i^ ' 

i ;ft9eo«iii»]t ' th<i 'Hm^bo ' 
,i«(Sie'$'lJ^'Ptt "IC'li^ thiit'.our, b^t way ' 

f :;’'^7i®|pi|''^# itMii tottw'wbiild b?4b si-n^y tfee.yy^t^of 
with nctiij^ly whined, Dy Bin* 

, "The, methofb^ ■•wbidk.'haw befen Joyed m 
Iptito |>apisr"dn wie ,«ttbjectt^ ate then.ejcwded t9 
p^ |Mer:ord€i^ »ot beeo b<^A>re thorbwgh;^ 4i»* 


;'T^pspttj(n of.aa i«a ayatw of the , 

jpatttre aiid pecttliantlea of i^uch $ys^ms» ^ui4 of to sy^^teto 

^'-eksitojstition.. of >y«tei^ ,b*}ders skwr^tiag to . 

toit mode of fono^J: third* is . adtancijfd. If to >ystewi he 
l^hgod.m siiccei^ye setio^/^ ftfto dto^hg by ooe ooH itt 
l^tcW too to ^teth of eJass .r, if to third of | 

{%liote' IS .hi’to '^to'''^' tots'heJow tol whi<h cootato to 
abfce'‘]bsdlf. , . t' '' 

' 25|5 %^Owh to be of the second order and first 

' ' ' ' ' V ' 

second order and fust class, is 
of" constorable eaceliehce, even from a 
arod^' , point of view,'. . 

systems of tl^e second order and first class, 
a third cannot be Regarded as equivalent to 

Is exltoded to systems of the tih order. 

Snbjiid .cl to transfornaatioQs of to generalised key- 
li to^t ^hffared npon* It is remarked, iti to first instance, 
of atoirjg^ent whatever can be . consunicted by 
.A '«i^ppjy j^keya of to ordinary patterns. 

pf i» ton sdlv^, and it is sliown 

iiitof' by eimpjy inverdng to snccession 
turn mi m ^d, n k^4>oa«l can be obtained in which rise 
to fail of pitA •«»<3 

The geaei^l twsfonnation of to rth order is ton mvesti- 
gateii ai^l » »nle in given by which the key-board of to 
orthsT to be arranged with to oidinary keys. 

. TOs xuie i$ ton «q?plte*d to the corntmilion of to key-board 
Of to awttd order, and a diagram is given of a jportioa of a 
key-Wrd so atranto* Systems of to second order and first 
.gtmh : to isyi^to of 2Z and 34 above^mentionedj, can 
he totrblled with facility by means of this arrangement. 

'Ftoaaiy S5.w4>n CtookeS’'8 force, by G. Jolmstonc Stoney, 
tod J^ictord J. F.C.S.pThis paper is a 

tofittoary report of an esiperimental investigation of the 
Kto :0f toiometcr propo^d by Mr. Stoney in 

Match and ApriL r37f>* ihe 


to Match and ApnJ, r$7f>* ^he 
<< Gtokes'^ ;toce " is employed to designate the reaction 
rti&i play between, to blackened disks of a radio- 

iEfoier ^iM .'to' walbof to -eichausted'', chamber wItCn a diftoence' 
totwis^ft' tom. -The 'anthors have sought 
ito raettoito Oinmiab^ivbly to force to to tosion 

‘dfto rmtorjas, hn4.% in|ittenceof.^aidaticm^ >n todijto®® 

apiatoto 'in.' widcli .a^SfeciMsd -tok df^ f^tth ■ ^n..be ';^p1b(to at 
Sritoiled'totoee' .v^ithihtoelvie 'centotoi^foni.a Ww^Wy 

MyiES: JISjftMa 


,iibarttoin'-a ittmtanM'''»cpEeii., ' The .relative .togaitudm'Of to 
.'ffi^'kre ai^'niated by '^terminihg tod»toea-to ^wbkV'to, 
'repelled, .in, njKiven time, ,It ' is -j^mettoe^ ..dtawt 
'Uto&t&deh , between ' to . eMpM of .convection , 

form '•' It is certain, however, 'to, 
'Miiniito gas’-hi .as much '«», five 

.reaction 




sidenf, W. Barns: 

W«..' llin?ringi,ch.'''Wv Unlvermty, 

Melkfeioht^'to,,Uto -J* Stobb?^ .and Bit' Charles; 
Bai;t.rv''‘'#em,.toct<w J^llows, --‘There' was,; eaMbteed';imder7W^, 
mkroeccpe.by -to p,lasmc4wmtv^to«:‘#^i^ 

lowly,' cftganisid' Mykomycetio. ‘ This^^ot(34>lasmia;into^to^^7^ 
atraied to peculiar amoeboid movements, aitt4 ,to oe«*^ 
to to ah animated discussibtt on ''its oonteto kn^aip'br ^ 
■ table 'botanical papers '; 

roo!»tock'.'bf ' /reu'iW«i, Sm.#/, by Mr. '.John 

to second on to Afeai collected at :^>dngU€«J 
Transit Expedition^ 1874, by J*? 

chieilv found, in the ttorinem part of New SSealand. The Mao- 
ries use it a^ifoOd, but do Hot cultivate it systetotib#|i 1 
say that when it is smashed, to pi&mB'throwix^m 
spring up freely and thus it has increased. At WeUhtgton, wheiw 
transplaaited, it grows luxuriantly when placed in rich damp soil 
Mr. Buchanan has now studied its mode Of growth ; be epu- 
siders the rootstock as resenibbng a scaly biilb more than a fisrti 
rhiuome, and likens its propagation, to that of , to potato, tough 
modifieih Its growth is Very Slow, hence, probably, Its acarchy. 
The fresh-water Alga' of Rt»driguez point Ih an Asktit direction,, 
none are African , species, while some have rather a WorHrwide 
aktrilHition.*— The .Secretary rood a nto on a new example of 


with relatively broadish body, blunt snout, and small eyes. Gn 
head and body it is slashed and speckled wth pihk> which^ 
merges into a yellow band bebineb— A commutticatittm was toad 
on deep-sea anemones (Actinaria) dredged from ck board to 
CM/mg^r, with a description of certain I^elagic surface swimr 
ming species, by Mr. li. N, Moseley, late, imturato to to above 
exi>editio«. The occurrence at great depths of representatives 
of ordinary shallow water forms of Atok k of profound im 
terest, A species of ICdwardsIa, from 600 fatimms, has under- 
gone but trifling modification from the HttoraJ fcrcck . . The 
Cmmt/im, from 2,759 fathoms, k dwarfed, but uncommonly 
like its shore brethten. Thus it appears one kind k ibund in 
shallow water at to Philippines under to fall glare of ifie fifti- 
picsl sun, while another species of the same geim».e^at« ,^t tMe 

c/Vtoi* 


retaining vivid colouring in their dark wateiy almweils a 
s^pecial value os connected with certain oilmr , 

Thp new genus Car&iiin£>morf/ms likewise possesses iateresjtbbtli 
pn account of l»eing a near ally to certain of the tople djsjSipid 

recor<i6d,-VAn citradfof alencr onthe^amupial ptoS^^^ 
Bandiepoi, by Mr. B.D. Fitzgerald, was briefly hdvetoi fb by 
the S'ecretary* ^ 

Chemical Society, March 1.— Prof. AW^ 


Wth to. to tohti^u uhemist and also in tbe:futs, gtvei.aV<tol^;'‘ 
description of to lamp and proceeded to show to .|X|rjici^ 
which it .acted/;',, km\m from the Jet 

toough to holes in the side, and becomes mom. <t^fh It In to 
tube, to, ..amount oim being about 2 to a| 

' to 'and *$' it tons 'on an average $0 Utrex Of'g«a:^#.iid%»V 
irsmuch'asitjo.litreBof to mixed ^ses''p«!ti^ ,,tooufi^ ;to.,^hto 
.|>f„to''itop'Htot spto of time. Aft4*:;havlbg towWi-'.to:';' 
' ptoto of' to 'of gas and. air ,u|»' '' 

•dir^«li‘'tbto: toJfi which 'i% hdJw/4fid 


to<^od;to to' itself which 1% 

; ltop^'''''aitoe,^df Jbe w^aflamed 'Stob^ 
' Vol^to'S^dit'!^Stt.hot it 





t«e»%, ?l''“**!J** S' S<®p* 

i« &« S^£r.^y®TO*M^^*®Kf ^mu fflickj 
lUiiSSf W. IVimint *t 4 > 9 v»k, W#Jlcf«tli M.p, wm elected 
i/Skm t iwdMfliit. ttf J- Lewniw, Diewtor of the Ob«emt<««# 
l^aApitC it ImorntT wcttkm of the society. -««The Pra* 
IBnye tait « 4 ores 9 * After refemog; to the vtnotts 

tlsi£^ 10 eeeooot for ch&ngee of d»nate» he observed 

Ih dedeetioos from a long series of observations of 

^ of the air« it is important to ascertain whether 

Wm doemioas of the enmnnding district ha;ve aiteted, otherwise 
dtOHspsilhi^ due to locsd causes may be eironeonsiy assigned 
10 vnrlaljohb The olimete of London has thns been 

modHM by the eonciifnptlon of htel and the vast population^ 
$tees(hneiedt1mtt^ hi^t developed from the present annual 
enuittmpidon of 5,000^000 tom of coal on the metropolitan 
feglgtrai^on area ^ iiS square miles, and from all other artidmal 
eparees, would suliice to raise the temperature of a atratom of 
air $00 feet m depth resting on that area 2° 5 every hour* The 
efl^ of the geovrth of the population of London from 900,000 
at the comm^cement of the century to 3,500,000 at the present 
time* and of the still greater increase 111 the compamttve consump* 
iion of coal was mantfested by the rise m the average temperature 
of the the Royal Observatory, Greenwich, vAich place was 
year by year becoming mote surrounded by a network of houses 
and popnlatkoi) hot this reason Greenwich was not a suitable 

S lace for a Meteorological Observatoty of the first order 
Ir, Eaton subsequently referred to some of the practical difti- 
culUes experienced m pursuing the study of dynamical meteoro- 
logy. — The following papers were then read —Barometrical 
and thermometrical clocks for registering mean atmospheric 
presstttte and temperature, by William F. Stanley ; solar thermo* 
radiometer , and on an improvement m minimum thermometers 
for terrestrial radiation, by James J Hicks 
Anthropological Xnatitute, February 27 —Mr John Evans, 
FrE.S , president, in the chair— Mr A H. Keihl, was elected 
a member.— Mr* M J. Walhouseread a paper on non-sepulchral 
mde stone monuments. Adverting to the extravagant Druid ical 
and Dracontian theories formerly connected with megalithic 
mnams, he observed that perhaps at present speculation had 
gene to another extreme in refusing to see m them any purposes 
other than sepulchral In this paper he adduced examples, 
many from his ovm observation of cairns, cromlechs, torhthons, 
stane^^furdes, and other megaliths which be considered could 
not have been connected with bimals, and he advocated the 
non^pulchral intention of open-sided dolmens such as Kitscoty 
Hbuse, and those at Rollnght and Drewsteignton, compansig 
them with similar structures now used in India as rude temples 
tor sacred stones and images. The paper concluaed with some 
observations on stone*wotahip, especimly as now practised In 
India* Many existing instances were desenbed, and passages 
ouoted from classic authors^ denoting its prevalence m antiquity. 
Some speculations were also brought forward as to the causes of 
lOUgh atones having been go frequently taken for objects of wot* 
Sh^p. Cbl. A, Lane Fox, Mr, Hyde Clarke, the Fiesident, and 


was w^^bly ptA 
'tebnmry 7**^Fmf* Wa^wpooC 
Ebe|ds0b Koehaek, of LedAi^ 

presidsnt mimmi 


It, in the chain— W, 
for and elected a snbi. 
W. Douglas, J.W, 
nts for the emmihg 


tw Ind i*m»y,i$froai Baton t. iSWA 

sSSfS 


hroih a cocoon resembling that of Imacadei, and pUilit^ 
that Sys0fvifius nmir^ the Common species in the UnHed 
had hitffi bred from the cocoon of umaeodes asd 4m 

a renmrkable instance of community of habit among insCelp 
the same ig^us in far-dUtant regions —The president read s<^ 
remarks he had received from M. Ernest Oltvier, of Moullua^ 
respecting insects of the Diptercms genus freouenting 

the nests of a bee of the gemis at Pompeu —Mr. 

McLachlan exhibited a cage of a Lepidopteroas larva ssiKt by 
Dr Kirk, of Zanzibar, ivko had found it on a species of 
He considered it to be allied to Ps^fche and Chketieds / and it 
was remarkable on account of its form, which bore n siMhIng 
resemblance to that of a fattened Mmx It dpptared to be can* 
stmeted of a substance resembling pu/icr macMt wkh a smoOtlL 
wbiti^i external coating— Mr. C O 'Wmthxmo OxhittW 
gome remarkable varieties of British L^idopterSf vin, 
phanm pklms^ Pofyommaim Adonu^ A Afex^^ Ond 
(Xtlamaiwnu,---T>u Buchanan White forwarded on extmot IjSHeia 
the M^dteal of December 21 last, contamingiunaceolllit 

by Dr Tilbury Fox of an extraordinary ca«je of FrUsiinis,” 
which aiHicted every member of a family and household, kicM* 
mg even the dog and cat. A mcimen of the insect eausiiM^ it 
had been submitted to Dr. Cobbold, who ha^ pronounced il to 
be a species of Tromhdtum^ which was believed by Dr, Fox I 0 
have otigmated from certain plants m the garden, and that the 
cat and dog which appeared to have been the hgSt a||(e<ned, were 
agents m conveying the parasites to the btunan members —The 
following papers were read, via *— 14 cues on the Air can S^tur* 
in the collection of the Royal Dublin fimdety, by W. F. 
Kirlw ^ Descriptions of new genera and speaes q( Fbytoidkagons 
beetles belonging to the family €iyptmphaitd<% togetw with 


S. Baly — Desenptiors of new species of Fhytophagous beetiea 
belonging to the family Eumolptd^^ mcludisg a monqgmpb of 
the genus Eunwlpus, by Joseph S. Baly. 

physical Society, Februm 17.— Prof W. G. Ad«ni% yico* 
president, in the chair — Mr. T W Philips, CE , was eheotedi 
member of the society — ProC Guthrie exhibited, ibr Mn C* 
Woodward, an apparatus he haS devised for showing to mg 
audience the interference of transverse waves A tight frame, 
capable of moving m a vertical plane, carries a homontsd etm 
of tm about two ieet m length, cut m the form of tii0 
sine wave, and which supports, by means of a voHer, a 
wooden block carrying an mk recorder m front of a shiMt Ol 
paper. 1 his block slides m a vertical slot in a piece of Wood, 


Ship. Cbl. A, Lane Fox, Mr. Hyde Clarke, the President, and 
Others, took part In the discussion. 

ttntimnlogicsil Soeiety, January 17 — Anniversaty Meeting, 
-^ir Aidney Smith Saundecs, C.M.G , vice-president, m the 
oMh— An ahstmet: of the treasurer’s account and the Report of 
^^Gouneiljknr iSyd were rtadi— The folio wmg were elected 
mlemi^ of imuncil, m. Prof. Westwood, Sit Sidney S. 
Baamders^ Melsm. H, W. Bates, Champion, Dunning, 
gi^, MddcDa, telnt^, Whir, Domdos, E. Saunders, Rev. A- 
IR. Eoinn, Rev. T, A. Matsh^.— The folbwmg oflicers 
elected, m, prof. WeWWood, president, I Jenner Weir, 
tie^rwr, 1 . A. Mi^kab, ilbmiani and Messrs. F, Grut 
And R. M^^ldnU, immetaHm,— The president, m consequence of 
m itwldent^ was pwrvenW Both nthmding, and the delivery of 
hie Uddtem wa* ^^^hiy pomma tSl the next meeting. 




which con be moved honzontally, supported try a foUer on 
another similar strip of tm hxed ^ralld to the mot, and verti- 
cally below It. The movable frame rests on a castor attached to 
this block If the relative positions oi the waves be now varied, 
mi the blocks moved along them, the path traced by the mk 
recorder will represent the wave due to their combmation —Mr. 
S. P. Thompson exhibited some galvanometers in the form of 
magic.lantem slides which he has arranged for eadiibitmg their 
iudTcations to an audience* The instruments are» however, Otty 
capable of indicating eomparonvely powerful qurreatA ebd he 
hopes to succeed in armnging ibrmrof greater sematimesA 
The index needle is usually mrmed of cardboard, and two smoR 
steel needles are attached to it parallel to its axis. It^pivniqd 
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it^ coils of wire placed bey one the circle in wmem it lotatea. Ihe 
best eg^ts were obtained by means of two curved electro*mag* 
nera surrounding a small stem magnet, but this form is mappn* 
cable to quountaUve deterimtiotiont, on account the iwnduol 
msgnftism of the iron oores4 A gold foof dectioscope formed 
On this iirincf pie was capaMe of aetectmg very small charges oC 
smticad ehBCtndty —Mr, Wilson then showed an ammgementfor 
exhibiting eonvecuon-cuimnhii m heated water. It consyti w a 
small glass cell whhparaJkl sides. Jnlhebaseofthewoi»ddrvijOM 
the tides IS cut a slight dOpimsiOn, to expose a biw tw^ v^Sh 
traverses *t honsOnt^ly, and ts open at one end, Wft^ tha 
Is bfftt it HsM imdhni cennedted with a fotsk ceumdiR 






m^¥# 'cappkSttw’ 

til# 

01 ^' H IaI' w'^^' 3 [it WAS «ho^'" 
C^^;:«i;;«&i|[iMWUid ^UtlODi pf .s 4 t> 'Wlten * 
depresses tH mertu* : 
. wAtir, .Ato»e^ a whtpdn of gm 
. it io-pwciaieiy'tlit'sAmeeAt^At ■ 

sttiiii^ wAt^ In its didff^nt stales of combhiAito 
ti 00 m dAnsitteSi AAd thAtr determitifttljcm i;e<|iilres 
jmi in ivbleb'tbo isevtxAl snbstsms cao be easily 
L tnib Ibe Tonkellkn vAcuiim» AAd vety 4 ^bt cbenges 
1 df the merca^Al co^^ can be sscettAined . pjcof. 
:l|ptitiehAsbAeh^e^ i Urtube tbuty-thme inc^ kih^ 

dpos'eitdltttiilfty.Pf which |s bent^ in- a' cindUary ' 

dpenihfi httd a bttlb is formed at the U^betui If the sttbsiaitce 
mtder eaiitnihiidion be introduced At the open end after the appa* 
ratiis has been hlled ^dth mcrchi^V inverted and the sopetduotts 
fi^tal escaped, the 'mkitcoxf expelled thrptteh the capillary 
^mtng a meAsure m the amount of Qie depression. — 

ftp#; Idel^od su^gj^ed ;i mod2hcati43n of this fom of appa- 
<5^ then showed the manner in which elec- 
tdtaiy is %tribnted o^ such as the plate of an 

e^ecttoptotna, W |daci^ a given time beneath a point con- 
nected Leyden jar, and sabsepnently sprinkling 

a litharge over it It was shown that 

the cirde formed below the point after the super- 

been removed is not purely a function of 
between the point and the pkte, but is mainly 
MhM the material, and farther, that 

directed Pbiiqneiy towards the plate, the circle 
but the elipticity is in no degree 
to the omiquity of the point $ and finally, he 
of an electrophorus he 
•il^en p^n with a metal and sprinkled with the above mixture 
the kirmar or latter adheres according 
to thfe nat<i^ ^ the metal used, and he suggested that some soon 
nrim^emeittt mighi be employe^ as a kind of electrical touch- 
stonelbr disprimihating between certain metals, 

; EmNBCJkGH 

Iloyal Physical fifociety, February ci.r— R, H, Traquair, 
pwmdcnt, in the chain— A paper was read by 0 r. Tra* 
qhair, ,dh, the strncUire of the lower jaw in Khipodopm and JRhmh 
am* He stai^ that he had ascertained that the detached bone 
hith^p considered to be the premaxilla of JihhodopsU was in 
the dentary element of the lower jaw. This bone shows 
c^l^e laniaiy tooth at its aptenor extremity, behind which 
flim pktgk is set with a senes of small teeth of onilormsize, 
<Je^picte specimens d' the mandible of fikmikpsis show, how- 
besides the tooth in front, several others placed at 

bddnd and internal to the range of ssnall teeth. 
Va<b therefore, /what had become of thme other 
l^ar^in cai^ whmre;the dentary bone was found detached. 
^im!;pl^doa of this was a^ by on investigation info the 
the lower jaw in the mosely-aUlcd Mmdus* In this 
tlie'dentaiy 'element of the mandible is . .c^mformed 
M befliM - o^e "large .to<;A;h in front, the test 

Dll -occni^’dhV by smidlcr pnesi, .the 'remain- 

mg kpiaiy.'teeth 'b^mg"b«iy^ ^ -separate, int'emol deniary ^pieces 
(fSknlam to the Inner side of the dentaiy proper, and of eonrw 
to , be dispersed and ' lost m eases where 'the emmenta 
. slower jfawlM '.become d^aehed from ^ .e^ ' other 'bate’. 
r'eistCmbmeat.asioastk' An'alogons aceeaB0|y.'l;mneebearjji^ . 
t teeth fid the lower jaw had pmviou 4 y b^ hnown tq 
^ » dendrodont j^bm/ of th^ Red Bantl^ne; M 
> tme .pemaxxtta of it was ascertained by 

jdrlO'bea v|^ small bone articulated: to the front ,wf' . 
'a»:in ’-other Toi^'U fishes .of, the «aine:''i^!(htm,; 
the: ornithology, of 1i£^.edo^ .'.by .Colin a«V 
a^'Occwwmoeoi^ 

A, Harvie 
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, ©^n*yteceUte (or phenyl of 

E. Chamb<m slates that bromine transforms fuchaifte intp 4 ^ 
brOminated ro^uilinerbromhydraic Cj (, HBr, ; a .w^V 
already known tlwough the researches of Caro andCfdbij^^T^ : 
Iol)st and O. Hesse describe several constituents bf cbtb barlt ; ' 
faracatoin Cr^Hi^O^ transformed by barytes Into ,pafhcotoi®ilp 
acid Ci^HiAOy, and by potash into paracUmarhydritte *.-- 

Ci 9 %P« + 2H2O rr CO2 +, 2 Cf»HftO, , 

Fara%cumarbytlnu<t, 

This losing water easily yields C^TIipj paracumarin. They ahjO ; 
describe hydrocotoin CootlssnOy, Cotbm jcotbuetln 

oxylettcotin IcucOtin 

fJeckurtsand R- Otto prefer sufphttric acid to alaaU Ibr traiw**; 
forming propionitrii into propionic acid. They oonsid^ aoRd 
dichloroprupionitrii to be polymeric with the liquid substance* 
They likewise descrilKs dichloropropionic acid and its trimafpr- 
mation into monocliloracrylic and pyrcuacemic 
Manias gives a detailed description of the production and x-e^ 
fming of i>etro1eum in Pennsylvania. 

February 26. — A. W. Hofmann, vice-president, in Hte 
chair. — A. Christomanos published the reault of a gredt 
number of analyses of Greek chrome-iron-ore leadirtg up 
to the formula of K3O4 w»th varying amounts of CaO, 
HgO, SiO, fitc- The proportion of CraO* and Fef> varies 
between i ; a, a : 3, 1 1 1, and 3 : a.— From researches by 
K. Heumaun, it appears that the greenish powder remUiUg 
from the action of nitrate of siker ou uUtamariue (discovered ;, 
by Unger) is a mixture, Thecliief ingredient is yellow^ but ix has 
not beem analysed,— J* H. 0 roef.e has deiermined the sotebility 
of sulphate of lime in water at Various temperatures and In solu^ ! 
lions of various salts. — T. ModdermaUn published spcculaUpns 
oU atomicity.— V. Meyer denied tlie corieetncss of l^epburgk 
experiments and his conclusions as to the difierenee nf 
CyHi.1 and N.IC^HOg. C.Hy . CaH^U—Br. Kftdri«*ewsky com- 
municated that the following bodies show phasphoresceitee under 
he oxidising mftuence of alcoholic potash : paraldehyde, meM^ ' 
dehyde, aldehyde-ammonia : furfurin, hydrocinnamidCi hy^^fih 
cuminamidc, hydranisamide, atiisidk,^ formic aldeh)de. Tht/^ 
author calls atientiun to the observation of DuchhniWty that/, 
noctilttca miHaris acts on the skin like nettles, Which’ hAi«i;bea^ 
proved to contain formic acid. He thinks that nocdliihm may 
contain formic aldehyde.— K. Auschiita has found t|tat ^hxfide 
of acetyl transforms bibasic adds, vk., sucotnlc, . phthalk, apd 
diphenybdicarbonic acids into anhydride^ being 
formed into acetic add. The same chemist, conjointly With E*: 
Sehidtx, has tranfomed pheaanthrdibhinone into difd^nyl-dicar- 
bonic acid by the action of sodium amalgam by 

'and oxidation ; ■ 

■CsH 4 -^«'(jr‘ , 

Ih ' 
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SuSaL^aT ^SS ^^ MaitiMM Aeomtt« aei& 

WA^^e pf % HKjpw 0/ beat tm -*- 

W Bb]^ m 0<^ti«vii^ turned to the 

(tewwimaflwl.ai^^ne* formerly described 
%-«ba Maalisat, dpes iwt *tS«t, ^ *^PP* 

mo ]dfTOl!^d obtiunea trom Bodmm-aceto- 

twth the fehie p?<i^ertje« fomerly descrfbed by 
M^ek )^hft obtained tne same body by the action 

<rf cMaMia df e^i^li <» *nllb». 

GUtNSVA 

Miyaka} and KaturM Hiatoiy Society, December 7> 
iS 76*^M* ITidod. Tttctettlni presented a specimen of a diplo* 
gtaphe* or wntmg machine for the bbnd, constnicled at his | 
worM^P* ^fhe apparatus is the invention of M Ernest | 
]^efi^on» and printa at once for the blind according to one of ; 
l^aystepis m use for them, and for the seeing in ordinary cha- 
i*acters.«^M. Ttiriettmi explained the method devised by 
M« RaOttl and himself, to obviate the opacity of the ice 
ObfamM by the machine of M Pictet The opacity of the ice 
thus manumetured results from the rapidity of the freezing of the 
vrater, a^lueh does not permit the on contained in the liquid to 
escape ditnn|^ its change of state By retarding copstder ibly this 
freeSihg the Ice obtained is transparent We may thus obtain an 
almost complete transparency by expelling from the fieenng 
water the air ivhich it contains by the preliminary action on the 
waier of a paddle-wheel agitating the liquid — Mr Duby pre- 
sented a paper relating to ^hteen species and one genus of new 
mosses from Japan, the X^hdippmes, and Mauritius A consuler- 
able tiumber of mosses from Mauritius are also met with m the 
gunda tslands*— M* Hermann Fol gi\ e an accoun of observations 
made by km on the fecundation of eggs, especially of the sea- 
m chins. Xle has scsen the roo-iperm jienettate the vitellus and 
paih a species of vesioule into the inttnoi of the wall of the egg. 
Sta^ued grooves show themselves soon after all over the vesicule 
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The latter then detaching itself from the waU begins to mo^e, 
Upproiaches a temale nudeus and combines with It so as to form 
omy a amgle nucleus At the two poleb of this nucleus arc formed 


omy a amgle nucleus At the two poles of this nucleus arc formed 
two skalf masses of protoplasm, from wuich devolve starred 
grooves both m the interior and exterior oi the nucleus Ihese 
polar xhasses enlarge, deviate more and more, then the cellular 
division takes place In other animals the phenomenon xs com- 
pheated# but may also be followed. 

Deuomber 21^ 1876 — I'rof, Schitf gave a rSmm& of liis rr- 
searehos on the electricity of the nerves for the purpo««e of examm- 
hig tlie dlectnc nature oi the nervous agent, and determm- 
ini whether the currents are produced in the nerves of living 
ammals. We concludes that the normal nerve when the aimnsd 
is in a state of immobiUty does not present any cunent. When 
a current manifests itself it results from the alteration of the death 1 
of the nerve such os is produced by section, or better still horn ’ 
nervous activity, and the contraction which accompanies it 

ViKNNA 

Impevllal Academy of Sclexmea, December 7, 1S76 -—The 
following, among other papers, were read -Contnlmtions to a 
knowledge of the Bryosoa of the Bohemian Chalk formation , 
aeco^part treating of the Cyclostomaia, by M Kovak --Studies 
2* T ongm and the progiessive development of the 

fsbrib Amaman coaat land, by M- Kondeky — New observa- 
tions «m GegaW tube^ by Mv Eosicky — On the earthquake of 
Whmo m June m 1^73, by M, Hofer 

DeCendier *4, On the formation and mlegration of equa- 

tions, whi^^terndne the molecular motipn m gases, by M Boi(^-> i 
^ nature of gas mdeculeCr by the same —On a 
of penodic series by M Toepler ---Oti the 
of res^^ ^d pn glycymuiu, by M. Habemancu 

wuiijr 4 f the ot%in ^ the posterior nerve-roots 

in tne epinai comj^ AtWoooe^ (A^Srmyssm by M. 

y^a .»^N»w^ m^lnoda for Stdtn^ of indeterminate quaurotic 

Kunerth-On the amyloid 


Kpnp^v tHaiitoJ«follleiia« of fho ip)fohRMi!l««M«^ flflHiiit, 

Mi a general mode of deterr^aplsa qUm 

foci vi of sur&cM of the second degi^ 

the vmeU oibom of the skull and the dWamafor.* w# 
Eaagen^Barometne dbeervaUons k the weste*^ p^ flwl 
Ba^aca and neighbouring regbhs, by M Toula. , 

January i 3 —On drainage «md ^n^lon works in the 
of the Save, by the General Commando in Agnun — 
nomloal and geodetic determinations of the Auspro^lungaiM 
Polar Bxpeditwni, by M WeyprecUt— On the theory of 
Bessel functions, by M Gegenbauen— On the theory of the acttck 
of cylmdnoal spirals witli vaiaable number windings, by M. 
Waltotiru— -On a peculiar fbrmahoo of isocyampbeny!, by MM, 
Cech and Schwebel — On the arran^metit, use^ andaCCtuai^ 

M Koskiewicas disnmce-meosurcr, byJMt Schell— On Ihe de^ 
velopment-kstoiy, and the structure of the seed<rativelope m 
PhaseoluB, by M Haberlandt 

X K, Geological Institute, December 5, xSyd-^Tbb 
following papers were itad , — M Karl v Haper on me ahalysier 
of the acid spring lately discovered at kanigsdorff, near Mahmm*- 
Trubau ip Moiavia The water contains a very small quhnwy 
of fixed ingredients, but the abundance of free carbonic UiC^ U 
equal to the well known (»iesshubel springs t c^ooo parts w Witfor 
contain in u eight 26 parts of free carbonic acid, so that €he 
volume of the latter exceeds by far that of the former. 
springs may therefore be considered of remarkable quolity.-w-M,. 
J. Gamt>et on diluiial vertebnites. At a little distance fropi 
the Khuse at the Gahus Mountain near Gloggmtr., tlie author 
found a block of limestone covered by thm strata c6htidnin|r 
remains of, vtitebrate bones , m some placed the layer formed 
a real breccia of bones. Among the remains he noted ffilpwialiy 
tbos,e of bats The blocks firmed a part of the mtter Wau of a 
ckft or cavern, bke those often found m hmealone motxntama of 
this country M. Camper then referred tq the occurrertoc of 
clay aiUcate near Stembruck, and of an»eno-pyrlte m Joachims 
that — M Itache continued his communications on the uuptite 
rocks that he exammed list sitmmtr in the mountainous reruns 
of Upper Vintschgau, Ortler, and Velthn, mentioning particu- 
larly the various species of tonalues fi om Morfgnone, the Gabbor 
rocks irom 1 rontaie and Leprese, and some little known rooks 
containing many ga»-nets In the country of boudalo and Bofo- 
doie, light coloured pegmatites intersect m veins the dark 
coloured amphifiohte and dionte rov-ks— Dr 'IieUe on the 
BIhurs Mountains m Peisia He mentioned the relatively rare 
occurrence of old crystalline rocks in this mouhtam chain Tht 
formations which may be determined bypalnoahiloglcalevidennu 
are thcDcvonian, the Cm bonifet ousl imestone, the Liaj», Ihe tljpper 
Cretaceous shoa mg various fatiu partly abounding m fqttlf# 
the NummuUte formation, and the younger Tematy Ofoer 
formations, containing no fossils, could only be judged by thtdir 
position relative to ifiose formations whose geological age was 
cleaily to be determined Almost certain is the oceurreuee of 
Trias and Upper Jura The Lower and Middle Cretaceous arc 
totally wanting Only a few of the named formations extend 
over the whole country, therefore if two sections are nmde at 
^ some distance from each other, they give almost mvaiiabhf a 
difterent icsnit. M. Tietae gA\e aho a short account of thb 
older and younger eruptive rooks, of which these mountains aVe 
partly compost The vplcanic Demavend is not only the 
highest but also the youngest mountain of the whole diafo, 
whose dimensions are j^ven by the author as 90-106 miles fo 
length, and at least fifteen miles m bi^fh 

Jfanua^ 23. — Dr I Tiel/e on the geological relations 
of the Demavend Mountain m Persia, whose height amounts 
to 20,000 feet* He distinguished an upper and a kwvet 
region, the former consisting of the cone neaped up by erup- 
tions. The highest top of the cone, acting still as a ^Ihitam, 
stands within the recnains of an older crater»-watl The lower 
part IS composed to a height of 9,000 feet of sedimentary rocks 
(Jurassic limestones, Carboniferous sandstones, and old limestone^ 
fi must be noted particularly that the position of these sedi- 
mqiitaxy strata shows exactly the same relations as thone oT rodeg 
in other parts of the Elburs Mountains which are not in contact 
widi volcanoes, a proof therefore that the outburst of the Den^ 
vend volcano exerted no influence upon the oliler locks lU 
v^qinity Tim reponen mentioned the opemrence of atsjmom 
lavn^WfiNsm on the Demaven^ they 
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siieeply inclined on the slopes of this ▼ojeado. lie concludes by 
femamiig that the DemAvend %ht^ probably a double ax|$^ 
tmeh as was stated for itist»um m the Aetna by Sartorius and 
Ch. tyelL-^M# C Paul vepOrts on Kk investigations hi the 
KarpatmaO Mountains made jufi this year. In Silesia he studied 
the so-called hieroglyphs of tlie Upper Tescheu slates, who<^e 
geitesk is doabtlub hatt udiieh are remarkable for tlietr constantly 
kecking to a strictly limited level He also gave a mow exact 
division of Hohen^l^rk lodula sandstone and fixed the po‘.ition 
of the Xrod^ sandstone which Hohenegger had a<ljoinea to the 
l^ower Eocene (NummuHte group) as the highest division of the 
Eocene* In Western Galicia the gradual change of the petro- 
graphic facies of the Lower Karpathian sandstone <Neocomien) 
tvasatndted* Thi$ formation consists in the northern zone of 
dislocation, chiefly of sandy and clayey strata, in the southern^ 
Udiich is called the pcnninic cliflf-aone it shows a more hmy com- 
position. In Przemysl he visited the locality rendered important 
by Niedwiecasky^s discovery of ammonites* It was evident that 
the Keocomian ammonites were contained in a zone of those 
rocks called usually Ropiauka beds, which had been fiom oth-^r 
reasons already denoted as Neocomieu. In Eastern Galicia 
the Karpatliian sandstones could be divided into their proper 
groups and marked on the map, conformable to the result’? 
obtained by the reporter in the adjacent Bucovina. The sedi- 
ments of the Karpag:hiiai sandstone divide heie into the lower 
period (Ropiauca beds, Nepcomian), the middle period (for the 
most pmrt massy sandstones, prolmbly middle Cretaceous), and 
the upper peri<^, most ceUainly Eocene (to which belong sand- 
stones containing NamtnulUes, the wcihknown hsh-slatcs of 
I>elatze, the Smilus slates, Schipoter beds, and the Magura ! 
sandstones of Czeruahora). 

?Aai£> 

Atademy of Sciences, February 26. — M, Feligot in the 
chair,— *M* Le Verncr reminded the Academy of the importance 
of watching on March 2i, 22, and 23 for the possible transit of 
AH Intr^Mercurial planet across the sun. He aho presented | 
tome xili of Anmies de VObsm'atdre dt Pat is. This con- 
tains the thco^ of Uranus and Neptune, aiid M, Cornu's memoir 
on determination of the velocity of light between the Observatory 
and Montlhdry (by hiaeau’s method improved). He finds this 
velocity 300,400 kilometres per second of menu time ; the deduced 
solar pajrallax is 8'''88, or 8''*8o, according as the number is 
combined with the equation of light given by T^clambre (493" *2), 
with Bradley’s constant of aberration (2o''*25), or with tlrnt of 
Struve (20'' 445), — ‘M. Bebray was elected member for the swtion 
of chemistry in place of the bite M. Balaid (the other candidates 
being M. Cloeis and M. Friedel).— Experiments cm the origin and 
the nature of tjrphoid fever, by M. Guerin* He had in new the 
supposed direct influence of water-cloeis xn producing tlie fever, 
and experimented on rabbits, injecting fecal matter, urine, blood, 
&c., from typhoid patients* He concludes (i) that such fecal 
matter contains, after issuing from the system, a toxiczl prin- 
ciple capable of causing death in a class of animals, in time vary- 
ing from a few hours to a few days j (2) that the same holds for 
turme, blood, mesenteric liquid, and the detritus of mesenteric 
ganglions and of ulcerated intestinal mucus of typhoul subjects ; 
I3) mat these matters, after some months are found to retain in 
large measure their original toxical princiyples ; (4) that the fecal 
mtten of healthy subjects or of those anected by other diseases 
have not the toxical pnnciples which appear in excrementitial 
of typhoid subjects.— On the emects of a jet of air in 
water, and on the suspension of water in air, Iw M. De 
Romilly* Among otl^nsexpenmentb : Into a bcUqar, the mouth 
of which is closed with net, water is sucked up by means of a 
tube, with stopcock, entering the jar above. On ebbing the cock 
and raising the jar the liquid is retained, there being a meniscus 
at each mesh and a general meniscus. On indimng the jar the 
water flows out, but the smaller the mesh yon may incline 
farther without escape of liquid. Using metallic net, one 
fnay place a lighted gas jet under the suspended liquid, which 
tyifl Wi (gently) without falling down. (In this case the jar 
ah^ld ^ connected with another larger, the mouth of wluch 
reats hi water.)— On the functums of leaves in the phenomena of 
gaseevts exchanges between plants and the atmosphere ; r 6 lf of 
s^mates, by M* Merget lie shows Uiat the leaf functions of 
absorption and exhalation are arrested when a layer of varnish 
k formed on the face bearing tlie stomatei*. Thus the leaf may 
be subjected to mesduikil emanations without absortdng a trace 
of tlittiiketia> of course, be easily detected by photo- 
graphic proceasea* Oiitheciteliand^ ifana^ liquid 

be injected Into ISte j^dMvedfelteby 


IheAce thst has stomates is im^ved by the odour of tlik face, it 
white appearance when a rbJ dipped id hydrodhlor.c acid k 
broiigUt near, and its printiiig of paber sdiaiilted wtfh mtiate of 
mercm^.-^-Ciiiophthalmia, hy M* Bramc. He twelve 

different categories and treatment.— .New experiments to try 
for oombiting the phylloxera of the roots, py M, Eommier. 
He proposes salts or oxides of mercury, lead, copper, ifnc, 
and others, dissolved in alkaline hyposulphites (potash or Hmo). 
Such compoun Is would not be actea on by the adds of the any, 
like previous iusecticidei.— I irterminaticm of the lines of curva* 
ture of a class of surfaces, and particularly of the tetrahedrai 
surfaces of Lame, by M. Darboux,— Integrals of curves of which 
the developers by the plane and the developed by the plane are 
equal to e^h other, by M. Aoust.— Fourth note on the theory 
of the iradiomcter, by Mr. Crookes. — On the action of water on 
chlorides of iodine, by M. SchuUenberger* If chlorides of iodine 
are not decomposed into hydrochloric add, iodic acid, and free 
iodine, it is because the direction of the reaction is medifled by 
the existence of a compound of hydrochloric acid and of nroto- 
chloridc of iodine stable in presence of water. -^Formation of 
qumones by means of chloiochromic acid, by M. Ktard.— On a 
saccharine matter extracted fiom leaves of walnut, by MM* 
Tanrct and ViUiers. *l'he composition of the bodyk the same 
as that of // but it has some special properties, and the 
authors natne it (proV)sionally) the sails ql the Al- 

gerian Chotts, by M. le Chatelier. They contain chloride of 
sodium and sulphate of soda ; probably also carbonate of eoda 
mixed with gypsum.— On three recent falls of meteoric stones 
in Indiana, Missouri, and Kentucky, by Mr. L. Smith.—* 
Experiments on acute poisoning with sulphate of copi^er, by 
MM. Felt^ and Ritter, These were made on frogs, pig^ns, 
rabbits, and dogs. Sulphate of copper cannot be regaraeo as a 
harmless agent, though its introduction into the system does not, 
in the great majority of case*?, cause death. No one would con- 
sent to swallow, in food or dnnk, the quantity that would prove 
fatal.- ( )n tlie congestive and hmmorrhagic alleratJons of the 
bram and its meninges in birds, by M. lATchcr, 
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TREASURY REPORT ON METEOROLOGY. \ 

\TE gave in our last number the report of the Treasury 
^ Committee on the administration of the Govcrn- 
lent meteorological grant, and we shall now offer a few 
^rnarks on it and on the evidence upon which it has been 
mnded, as contained in the Blue-book before us.^ The 
jcpcnditure is devoted to the meteorology of the ocean, 
lat is, to the part of it traversed by our ships and to that 
r the British Isles. 

As regards the former, though much valuable work, 
specially in the practical point of view, has been done, 
m work belongs distinctly to a government department 
f the Admiralty. It does not seem desiiable that charts 
>r the diiiTtion of seamen should be made out according 
) diffeient methods by two institutions, supported by 
v'ltional money. It is then proposed by the committee 


continuously the variations **of the meteorological ele^ 
ments. The storm warnings are founded on the tele^ 
graphed observations ; the registered observations have a 
different object. They can no doubt be employed after 
warnings have l^en issued to verify the observations and 
to satisfy any doubt that may have existed as to errors 
committed, but their chief object, in the first instance, is 
purely scientific* 

It has long been seen that storm warnings are not 
founded upon laws that can be distinctly stated. Though 
obseivations made over a considerable tract of country 
are made use of, and a certain knowledge exists of rela- 
tions between atmospheric pressure and winds, yet the 
warnings depend to some extent upon a practical CKpe- 
ricnce which, like that of the shepherd and sailor, cannot 
easily be communicated to others, 
j The seven observatories were established to obtain good 
materials with which a scientific study might be founded 
and from which laws might be deduced giving increased 
1 probabilities of accurate prediction of the weather to- 


idt the chatting work, together with the marine superin- morrow from our knowledge of w^hat it is to-day. 'I'his 
mdent of the Meteorological Office, who has done his js not, however, the only use of the observatories* If all 
uty so well, should be transferred to the Hydrographic the scientific precautions have been taken with respept to 
)epartment of the Admiralty, while the scientific pait them, they will in that c.ase be to the meteorology of the 
hiould be done in connection with investigations, including country what carefully measured base lines are to its 
bservations both over land and sea. This appears a exact survey ; each will give a point to which the obser- 
lost reasonable decision. vations made around it may be referred and corrected. 

Though the second part of the business of the Meteoro- 'I'he great question bcfoie the Committee was how best 
>gical Office is limited to a small surface, ycl it is one with to aid m making mcteoiology a science — a science from 
hich we ^ are more immediately concerned, and sur- which practical results may be deduced. Millions of 
5unded as we are by the sea, this part really involves all meteorological observations have been made and pub- 
ic modifications w'hich surfaces of land and water may lished ; the seven observatories are producing continuous 
reduce on the actions of meteorological causes. It seems registers of the variations of barometric pressure, tempo- 
> be supposed that observations on the ocean must rature, wind direction and force, &c. What is to be done 
resent meteorological variations in a much simpler form, with all these ? Are we to go on piling Ptliou on Ossa 
ccause the atmosphere rests on a surface which is at with the idea that heaps of observations will enable us to 
nee more level, and at a more constant temperature than reach the mysteries they enclose ? And can the Govern- 
xat of the land ; but it seems not to have been remarked ment be satisfied that they have done enough when they 
lat the conditions under which the observations are made present the public with volumes of observation in some- 
re much more complex. If we could imagine a search thing of the way in which Hamlet offered his friend the 
uo the laws of continental meteorology founded on the pipe-— Govern these ventages with your fingers and 
bservations made by some passengers in railway trains thumb, give it breath with your mouth, and it will dis- 
cross France, Germany, and Russia, the difficulty of course most eloquent music t 

Lccing together observations of very various degrees of The question then is how to get at the mysteries ; or 
lerit for the deduction of even accurate means would beat how to find a musician with breath enough to blow and 
rice evident ; that of searching for laws would become still skill enough to draw harmonious sounds from this giant 
lore so. It is no doubt desirable that the meteorological pipe* We can only glance at parts of the tCbtiiiAony of 
ariations over water should be studied apart, but for this the most distinguished witnesses. 

nd an observatory placed on some small island in mid- When we icincinber that after a century ot research by 
cean would be a more satisfactory way of obtaining the men of the greatest eminence— nlathematicians, physi- 
nd in view. Whether this would aid in the search for cists, meteorologists — we cannot tell w^hy the air presses 
tc causes of phenomena met with under very different heavier at ten o’clock than at four o’clock ; we see tliat 
onditions in our latitudes is by no means certain, meteorological investigation includes some of the most 

The department of the Meteorological Office occupied difficult scientific problems. With this fiict in view, some 
ith the meteorology of the British Isles, includes that of the questions put to the witnesses would seem almost 
f storm warnings ; indeed this is, at present, the great comR/uts, did w'c not know that their object was to draw 
radical work. ^ There are numerous stations at which out something of value in the reply* Thus, with reference 
eye ” observations are made daily, and these are tele- to finding a “ man of genius to try and get something out 
raphed to the central office in London. Theic are al^o of the observations which have been made ” (1,012;, the 
&ven observatories having instruments which register question (1,017) i$ put to Sir G, B. Airj' •* would 

Coirimhiee Appuinic.] to Inquire into the Co»- hardly think it a s^e thifig to Select, for instance, a young 
Admuimraiion of the Annual Gwu in ani of Meteoro- from Cambridge, and Say tO him ; NOW yOU muSt 

with Mutut*. of Ev.d«.w, Appooth*. ««« this Subject’?" When we remember, also, thut 
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Astronomer* Royal has directed a meteorological ob* 
fiCirvatoiy nearly forty years, and that he now says 
meteorology is not a science (940), it is naught, and in 
idiort that ^ has not been able to make anything out of 
it, we con understand with what profound conviction he 
replied, I do not think that would be a safe thing.” 

Sir William Thomson was also examined on this 
question, and he thinks (1720) the best way would be to 
get some thoroughly able young man, well acquainted 
with mathematics and of good judgment to take up the 
whole subject of the harmonic analysis of the observations.” 
No doubt the harmonic analysis has some advantages as 
representing mean values approximately by a series of 
simple oscillations occupying the whole, a half, a third, 
&:c,, of the time-peiiod considered, which can be com- 
pared when the conditions vary ; but it is only a first stop, 
one which may be misused if it is supposed that each 
oscillation must represent the different periodic actions of 
the same or of different causes. Kaemtx employed this 
method forty years ago on every possible meteorological 
variation, but we cannot say that any important result was 
obtained by its means. 

What has to be done was indicated by the Astronoaier- 
Royal in answer to question 1,015) ; men (one man can- 
not undertake the work in all its directions) must be 
"seized upon ” who have displayed "talent for things of 
that sort,” who by long study have become saturated ' 
with the facts of the science and who have shown the 
capacity to devise new methods and to employ them 
with success. Such men, as Sir George Airy says, 
an answer to another question (991), should be asked to 
devote themselves to examining the observations already 
made, and to "turning them over in all conceivable 
ways.” Such men, he says (1,01 5), are to be taken "on 
opportunity,” that is to say, if they present themselves we 
should lay hold of them. But this is true for every occu- 
pation demanding special qualifications. It would seem 
sometimes as if the difficulties were exaggerated, and 
sometimes under estimated. If we had a Newton among 
us, he could do little till the meteorological apple has 
fallen, and the tree will require, we tliink, a good deal of 
shaking first. That the specialty of turning a thing " in 
all conceivable ways” is not very common, may be 
deduced from the evidence before the committee ; but 
many look on meteorological investigation as a kind of 
lottery, where just because so many blanks have been 
drawn, every one has a better chance of getting a prize ; 
and some very clever people think that the affair may be 
done by a machine. 

There is also the very tirgent reason for " turning over ” 
the observations made at the seven observatories, that it 
i$ not possible to determine their value, nor how far they 
qan be usefully employed for strict scientific investigation 
tSd this is done. Mr. Buchan, one of the few working 
meteorologists examined, says (1,530), that the eye-obser- 
vations " secure an exactness and accuracy which photo- 
graphic self-recording instruments do not possess.” This, 
if tme, is a very serious matter, and we shall have to 
return to it at another time. 

The subject of observatories, the most important in 
connection with the progress of meteorology as a science, 
was also brought forward by the Committee* The ques- 
tion was put to the Astiwomer-Royal (ipAS ) ; Might I 


ask what led yout office to undertake the meteorological 
part of its work in 1840 ?--Because nobody else did” 
This answer must evidently be taken with reference to 
certain conditions. Had the Government been encou- 
raged at the time to support a magnetical and meteoro-^ 
logical observatory, paying a competent man to direct it, 
we can scarcely doubt that they would have done so. 
Sir G. Airy^s reply means, we believe, that nobody was 
I leady to undertake the duty for nothing^but hhnself. We 
I think it is much to be regretted that the director of the 
National Observatory, overcharged as he is with the 
duties connected directly with his office, should have been 
allowed to undertake scientific work, demanding so much 
care and devotion of time, which was really not at all m 
his specialty, however excellent the motives might have 
been which induced him to do so. 

This is now well understood in other countries. In 
Paris there is now a magnetical and meteorological 
observatory with a distinct head ; another observatoiy 
devoted to solar physics is rising ; and similar arrange- 
ments have been made in Germany and Austria. It is 
the very essence of " penny wise, pound foolish ” which 
can seek from one man to direct with success three or 
four obscivatoiies at the same time, when each of them 
will task the energies of the cleverest men in the different 
depaitmenls to make something good out of them. 

The question is further put (1,050) — "In the former 
part of )our evidence you spoke as if meteoiology at pre- 
sent w'as scarcely in a scientific position at all, as too 
uncertain to be called a science at present ?— ‘It is not in 
a scientific condition at all, 1 think.” 

"1,051. — I want to connect that answer with the fact 
that in 1840 you undertook in this Government Depart- 
ment these particular inquiries; at that time >ou must 
have formed some idea that these studies were worth 
pursuing for national objects, and in a national establish- 
ment —Observing the movement that was going on in 
other places, it was very desirable that Greenwich should 
be one of the stations in concert with them, but still 1 
was so diffident about the success of it, that after three 
years, I think at the next meeting of the committee, or I 
forget by what name it was called, where the representa- 
tives of different nations attended, I earnestly urged them 
to cease, I did not see that there was any use in going 
on. I recommended them to do something like what 
I have spoken of to-day, to stop where they were, and 
try what they could extract from those observations 
that they had collected, before they proceeded further 
with them.” 

It has always been a tendency with the heads of 
great national scientific institutions to annex other scien- 
tific work than that for which the institutions were 
founded. We remember that the late Prof. Nichol de- 
scribed at the meeting of the British Association at 
Glasgow in J 840, the numerous works he was about to 
carry forward in different departments of astronomy ; to 
all he added a magnetical and also a meteorological ob- 
servatory, with special reference to important meteoro- 
logical problems, which he proposed to take up- Pboto- 
heliography and spectroscopy were not then in existence, 
or doubtless they also would have been included* The 
Astronomer-Royal then said (we do not remember the 
exact words, but they were to this effect) : Let me, as 
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an old observer, recommend ProfesswNichol, as a young 
observer, to undertake less and be will do more.” 

We have much pleasure in finding that we agree so 
generally with Sir G. Airy^s views. We do not think, 
however, that it was desirable to place a meteorological 
observatory in Greenwich Park. We have already said 
why we do not think it was necessary, or even advan- 
tageous to the sciences, that both magnetism and me- 
teorology should be placed under the same direction as the 
National Astronomical Observatory. Indeed the Astro- 
nomcr-Royal has allowed (in his evidence) for meteoro- 
logy, what is well known to scientific men all over the world 
for magnetism, that his well-intentioned devotion to these 
subjects has not been repaid by the results he has ob- 
tained. 

Sir G. Airy thinks the existence of the Kew Observa- 
tory unnecessary (1,028) ; that they can furnish observa* 
tions ^‘al Greenwich as good or better, but quite as good 
certainly ” (995). We quite agree that Kew and Green- 
wich are not both necessary, but it will be seen that wc 
V ould greatly prefer to see magnetism and meteorology 
relegated chewhere (wc do not admire the position of 
Kew). With reference to the comparative value of the 
observations made at the two observatories, it has always 
been to us a matter of surprise that with two observa- 
toiies within a few miles of each other, no comprehensive, 
strictly accurate, and scientific comparisons of the obser- 
vations, magnetical and meteorological, made in them, 
should have been made and published. We cannot tell 
how far they agree or disagiee. One might at least have 
been used as an aid to the other ; if there are differences, 
such a comparison would have led to a search for their 
causes, and Cl rors might thus have been corrected. It 
would be a very disagreeable matter if, when compared, 
instruments at the two observatories should be found not 
to go together as well as Admiral Fitzioy’s weather-glass 
and an aneroid barometer. 

A great national observatory for the prosecution of a 
branch of science of so much practical importance as 
meteorology should not be merely observational, but also 
experimental. Let us take one of the simplest cases, one 
brought forward before the Committee : How should wc 
place a thermometer ? Sir G. Airy says (984) . The 
mere observation of getting the temperature of the air is 
one of the most difficult things 1 know. If you are on 
the north side of a building within some distance you get 
it too low ; if you arc on the south side you get it loo 
high, and if you arc dose to the ground you get some- 
thing different,” This is all perfectly exact ; and wc may 
add, if you keep the thermometer in one place probably 
the sun will shine on the ground near it differently at 
different hours of the day and in different months of the 
year, so that there is a varying source of error in the 
same place. The Astronomer-Royal is also asked if he 
can estimate the probable difference between a thermo- 
meter at four feet and forty feet above the ground (987), 
but he cannot ; and at what height a thermometer should 
be placed, but he replies only that four feet is the usual 
height 

We mention these questions to show that nearly every- 
thing has as yet to be placed on a scientific footing. We 
do not think four feet is a good height, and agree with the 
Asttonomer-Royal that thcnnometeis have been placed 


too near the ground, where they have been affected by 
many local differences which would have been to a great 
extent avoided at a greater height. Of course obser- 
vations may be made at any height from the soil when 
special questions are in view. Similar difficulties exist 
for other instruments, and it is certain that we are 
making masses of observations which might have been 
much more valuable to science had experiments of the 
class indicated been made in the first instance. In such an 
observatory, also, there is a whole series of physical ex- 
periments which could and should be performed, indepen- 
dently of those which should more properly be placed in 
the hands of specialists. 

In the Report of the Committee, we find the following 
(Art. 8) : — As regards the first, although it may be desir- 
able at some future time to create a permanent meteoro- 
logical establishment on some such footing as that of the 
Astronomical Observatory at Greenwich, with an officer ol 
scientific eminence at its head, we think that matters are 
scarcely ripe for such a step at present.” We have been 
in some cases satisfied with the report, but here, if wc 
understand the meaning of the word ‘‘ripe,” we must 
differ. Wc believe that matters have been ripe any time 
the last foity years ; but we hope to return to this subject 
on another occasion. 

The Report of the Committee isalUhat could probably 
be expected with the evidence before it. There are at 
present two purely scientific works that should be carried 
forward. Something should be done with the observations 
of the seven observatories, and much should be done to 
encourage research in connection with meteorological 
questions generally. It should not be imagined that an 
investigation with reference to some very small variation 
can have no practical value, that is to say, that the prac- 
tical results which may flow from it can be measured by 
the amount of the variation. Nor should it be supposed 
that any question which touches on atmospheric varia- 
tions should be neglected, in this respect, because the 
relation may appear remote. The movements of the 
sun’s envelopes, the spots, the protuberances ; the moon’s 
possible action on solar emanations may all appear un- 
connected with our calms or oar storms, ind may yet all 
have a relation to both. 

To conclude, we object to a cumulation of duties on 
one head, by which things are not only not well done, 
but through which others are prevented from doing them 
well. We think centralisation hurtful to science, and we 
regret that 1,000/. a-ycar has not been granted to Scot- 
land, by which a healthy rivalry would have been gained. 

We have given most place fo*Sir G, Airy’s testimony 
because bis is really the most important, but we cannot 
help inquiring why so few directors of observatories and 
meteorologists were examined. Dr. Lloyd, who has 
directed a magnetical and meteorological observatory for 
many years ; Prof. Balfour Stewart, once secretary to the 
Meteorological Committee and director of the Kew Ob- 
servatoiy ; Mr. J. A. Broun, who has directed observa- 
tories in Scotland and in India; the Rev. Mr. Main, 
director of the Radcliffe Observatory ; Prof. Piazzi Smyth, 
director of the Edinburgh Observatoty ; all of whom have 
been occupied with meteorological investigation, M all 
wanting, and they are all men who might have said some- 
thing worth hearing on what should be done. 
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MR. TROTTER ON UNIVERSITY REFORM 
Oh Some Quesftmt of Univffsify Refornu By Coutts 
Tmtter, M,A., Senior FeBow and Tutor of Trinity Col- 
lege, Cambridge. (Cambridge, Deigbton,) 

INURING the short life of the Oxford ^nd Cambridge 
Bills of last year, it was my lot fo hear from many 
of my London friends many dismal, sometimes almost 
contemptuous, prophecies concerning the future of 
natural science at the old universities. For myself, in 
looking forward towards possible and probable (hanges, 
I always lay to heart the hackneyed consolation of the 
unsuccessful Liberal Orator, “Time is on our side." 
Whatever happens, science cannot lose much and may 
gain largely. How great a progress might with the least 
possible shock to consen'-ative principles be effected by 
the help of men in whose minds a broad sympathetic 
love of learning is associated with a delicate appreciation 
of the present university feelings and habits, may be 
learnt by any one who will take the trouble to read Mr. 
Trotteris brief pamphlet. 

There are men who in their so-called radical ways of 
thinking, exalt ihooretical statements above practical 
suggestions, and thus are led to insist that all university 
reform is useless which is not based on the two abstract 
principles '—i. That the interests of education are essen- 
tially opposed to those of learning * 2. That the interests 
of the colleges arc essentially opposed to those of the uni- 
versity. Such men argue with great vehemence that it is 
hopeless to expect learning to flourish in a place like 
Cambridge, for instance, where education, so far from 
being neglected, as Mr. Lowe seems to think, is pushed 
with > early increasing energy (they speak of it as being 
“rampant," and asseit that the students, who have been 
long over-examined, arc now in danger of being over- 
taught), and where a poor Tmiversit5»^, like an almost 
penniless king whose only subjects arc a few wealthy 
barons, contends in vain with colleges which not only are 
cLt the present moment far richer and stronger than it, 
but must always tend to be so, since the feeling which 
binds a student to his university is akin to the mild emo- 
tion of patriotism, while his affection for his college is 
more like the family love of home. 

To this class of reformers Mr. Trotter does not belong. 
How fat he would agree with these abstract principles 
:annOt be learnt from his pamphlet. lie, perhaps, is one 
>f those who think that abstract principles are like the 
Imbcrs of a ship, which, through the very making of the 
rtssel, come to the surface only after shipwreck. At any 
■ate, he adopts what to many will seem the wise course 
>f confining himself to fbe practical consideration of how, 
vith the least possible dissipation of energy, education 
nay be converted into learning, and how the university, 
n^hkh ought to be the seat of the latter, may be fortified 
without injuring that “ college life " which is the natural 
nstrument of the former, and which, to all who know 
b ha$ charms too great to be neglected by any wise 
eformer. 

On these matters, all his remarks, coming as they do 
rom one who, having a true love of learning, has for 
ieveral years been prominently engaged in coHisge and 
miversily business, Seem to me worthy of vety serious 
ittentiott. I can readily imagine ^at his views wiB be i 
;ondeinned by two opposing parties^ Many academk | 


I conservatives will calUhem ^'revolutionary/^ Many aca- 
demic and other radicals will stigmatise them as a com- 
promise. They do indeed favour that dreadfully common- 
place ^'middle way"; but they possess this notable 
characteristic— they arc tentative and progressive. They 
may not at first convert the university into a palace ol 
learning ; but if adopted, may, without feat of Strain, 
be expanded in propoition to the demands of knowledge 
and the wealth of the united corporations. 

In the first of the thiee divisions of his pamphlet, Mr. 
Trotter deals with the relations of education and know- 
ledge ; and his leading idea is the multiplication of what, in 
general terms, may be called professorships, the duties of 
which shall be so light as to afford leisure for lesearch, 
and the promotion to which shall be nt least largely de- 
pendent on fruitfulness m advancing ItMi-niiig. He would 
make learning and education, what the pious founders 
thought they had provided for ibcii being, co-partne^s in 
the wealth of the colleges ; and would sweeten and lighten 
teaching with the spirit of research. In this he will 
doubtless fail to please those who press for the endow'- 
incnt of research “ untrammelled by teaching duties 
but is not, after all, the difference between him and them 
one of detail only, and not of “ abstract principle ? " 
Putting aside certain tasks of continued obseivation, all 
investigators, or at least all with comparatively few ex 
ceptions, would be assisted rather than hampered in their 
inquiries by having from time to time to give expositions 
of their paiticular studies to an audience of some kinder 
other. And that is all which is really included under the 
duties of professor. TIow much or how little teaching 
ought to be deraanckd of this or that man must depend on 
the particular circumstances of each case ; and the few 
instances where absolute dumbness is an essential to 
successful research, might without difficulty be provided 
for hy special arrangements. 

These professorships Mr. Trotter would divide into 
three classes .—(0 Ordinary Professorships, such as now 
exist ; (2) Lectureships, somewhat conesponding to tlie 
]>rcsent College Lectureships ; and (3), what, in the 
absence of any mote suitable word, he proposes to call 
F.xtraordinary Professorsliips, The fir»t class be pro 
poses to limit in number and exalt in dignity so that each 
professor should be considered as at least the nominal 
head of the particular study to which he is devoted. 
Although he does not expressly state it, Mr. Trotter 
evidently intends that the men holding these offices 
should be eminently men of tescarch ; and hence while 
their incomes would be ample, their official duties would 
be light. The extraordinary professors would form a 
more numerous class and would be appointed cither 
for fruitWness in research or for great teaching talent, or 
(and it is hoped irequently) for both. The emoluments 
and status of an extraordinary professorship ought to be 
such that a mim might look to it as a post for life and 
not merely as IvSleppmg-stone to something else. The 
third class of le^reships would be still more numerous, 
and serve in part aStdeast as feeders to the other profes- 
sorships. Though, for them, as for the other two classes, 
research would be a qualification at least on a level with 
didactic ahsthy, the teaching duties of a lecturer would 
natundly be heavier than those of a professor. It may 
be urged, as Mr. Trotter himself feels, that extraordinary 
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profi^sor is a very awkws^rd title* Professor adjunct, or 
assistant professor is distinctly objectional>lc. It seems 
to me that there is much to be said in favour of calling 
the new professors by the simple title of professor, and of 
Inventing for the higher and more select posts some such 
style as professor director, or professor rector ; indeed, 
the duties of a member of this class would probably in 
many cases consist largely in a general guidance and 
supervision of the studies carried on in his own particular 
science. 

His plans also provide assistants both for teaching 
and research, demonstrators, &c., and include the estab- 
lishment of what he proposes to call “ senior scholar- 
ships,” «>., posts to be filled by able young men at the 
close of their student career for the purpose of enabling 
them to devote themselves free from all trammels, for two, 
three, or more of their best years, to learning research. 
This is, indeed, at present, p "haps the most crying want 
of the university, a want most imperfectly met or not met 
at all by fellowships as now administered. 

The scheme by which Mr. Trotter proposes to unite the 
university and the colleges in the function of appointing 
and regulating this professoriate requires development ; 
but it has the great merit of strengthening the hands of 
the various ^‘boards of studies,” and if adopted would 
soon grow into a natural and healthy form of govern- 
ment under which the hiring, by candidates for university 
posts, of special trains for the conveyance of their out- 
lying voters, would become a grim and a grotesque 
teminiscence of the past. It must be remembered, how- 
ever, that no artificial scheme will secure purity of 
elec lion, unless the electors be thoroughly leavened with 
the leaven of loyalty to learning ; and that such loyalty will 
only be found where research, rather than teaching, is 
regarded as the great aim of university life, where 
Leah is woo’d chiefly in the hope that Rachel may be 
won. 

All these proposed changes, to say nothing of univer- 
sitv laboratories, museums, to., require money ; and in 
the second part of his pamphlet Mr. Trotter discusses 
the methods by which the wealth of the colleges may be 
rendered available for university purposes. Here two 
plans present themselves. There is, first, what may be 
called the social” plan. In this the colleges are sup- 
posed to undertake the care and protection of certain 
university posts or institutions, this college, for instance, 
supplying the funds, in the shape of fellowships or other- 
wise, for this professorship, or taking the charge of that 
laboratory. It may be regretted that Mr. Trotter has not 
entered more fully into the discussion of this plan, which 
is sure to find ardent supporters in the colleges it offers 
the college a quid pro quo^ and promises to strengthen 
rather th^ weaken “ college life.” The difficulties of the 
plan lie in the question of election. If the university 
f elects, the college may have to receive into its bosom a 
imn whom it detests , if the college elects, it may not 
unlikely choose the very man the university would seek 
to avoid. Such a scheme cannbt be made to work satis- 
factorily even with the help of elaborate checks and 
cpunler-checks, unless the actions of both colleges 
md university are 4it«cted by thorough loyalty to 
fcatnlng. 


The second plan is that of taxation,” or as a small 
but prominent party prefers to call it, ** confiscation,” by 
which the colleges are called upon to contribute, in pro- 
portion to their wealth, to the common university funds. 
And on this points Mr. Trottcr^s suggestion that the con- 
tributions “ should be variable within limits, and fixed 
from time to time, in accordance with the wants of the 
university, by some competent authority representing the 
colleges,” is worthy of consideration as an improvement on 
the older scheme of a fixed contribution in the form of a 
definite percentage tax on the collegiate divisible revenues* 
At the same time it is difficult to overlook the possible 
occuricnce of bitter and frequent discussions as to what, 
at any given time, are to be considered the actual needs 
of the university. 

The money which the colleges arc m the one way or 
another to be called upon to devote to the university 
must come from the pockets of the scholars, or the 
fellows, or the heads of houses ; and the third part of the 
pamphlet is devoted to a consideration of these three 
classes. 

Concerning the fellows, Mr. Trotter, with a boldness 
which will undoubtedly prevent many Conservatives from 
recognising at first how moderate a compromise his whole 
plan of reform really is, vrrites as follows : — On the 
whole, I am disposed, mainly for the reasons put forward 
by Mr. Sidgwick in the Contemporafy Review (April, 
1876), to advocate the abolition, or at any rate the rcstric- 
i tion within very narrow limits, of the class of fellowships 
1 held purely as prizes Such a proposal will be opposed 
I tooth and nnil by many both within and outside the 
I university who have never attempted to answer Mr. 
.Sidgwick’s arguments ; and Mr. Trotter himself states 
that he imagines “ public opinion ” is not at present pre- 
pared to support so extreme a measure. 

In the matter of the scholars Mr. Trotter proposes no 
marked innovation, though he seems to think changes 
of some kind are desirable. To his general approval of 
present practices he will find few demurrers either within 
or outside the university ; and yet the evil influences 
which the system of scholarships is secretly exercising 
on both education and learning are well worth considera- 
tion ; mutati\ mutandis ^ many of the arguments against 
prize fellowships might be well applied to prize scholar- 
ships- 

Thc heads of houses form the last topic on which 
Mr. Trotter dwells, and those who know university life, 
whatever their opinions, must award to him the praise of 
having brought forward into open plain-speaking dis- 
cussion a subject on which, for many reasons, it is diffi- 
cult for any fellow of a college to say his mind. That 
he boldly advocates the abolition of heads of houses is 
perhaps less important than that the question should be 
thoroughly considered. At the same time his argu- 
ments seem irresistible ; he says all that can be said in 
favour of maintaining these ancient offices, but concludes 
that all tlie advantages they offer might be secured by 
other arrangements which would bring to the univeraity 
at the least an annual income of 15,000/., and yet even<f 
tually be felt by no college as a burden—by some, potriMyi 
a$ a relief. 

M. Fosm 
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LET 2 'ERS TO THE EDITOR 

\ne B^tor does not hoM himself respmsthk opinions expressed 
by his ron'espoftdmts. Neither can he undeoiake to retupt^ 
or to fofreipoitd mtk ike miters off remitted manustripth. 
No noiiee ts takm of tsnonymom comm%t^iaHom,\ 

Science at Oxford 

The anonymous ** Oxford Man who so effectively reformed 
his Alma Mater on paper in the last numbtr of Nature can 
hardly be complimented on his successful and tinfilial raisrepre- 
sentations. It is not true that all the 360 fellowships in the 
various colleges only five are held by persons (exclusive of pro- 
fessors) who have been elected to them in consideration of their 
attainments in phyiical science/' At the present moment no 
less than six fellowships are being held by hwtogiits^ viz., at 
Kxeter, two ; at Magdalen, two ; at Pembroke, one ; and at 
Ch. Cb., one; and two fellowships at Merton, one at Brasenose, 
one at C, C. C., and two at Ch. Cli., are tenable for physics or 
chemistry solely. It is true that one Merlon fellowship and the 
one at Corpus is at the moment vacant, hut tins does not affect 
the question. Thus there are twelve instead of five fellowships 
in the hands of natural science honour men, and considering the 
few who graduate in the science school as compared with the 
vast crowds who in the aggiegnte go out in other schools, the 
number is by no means despicable. There is, moreover, the 
equivalent of a fellowship held by the Millard Lecturer in 
physics, who receives from Trinity an annual grant of 200/. 
This list of prizes takes no account ol those fellowshi])S m which 
**the appHcaticm of mathematics to physics has been allowed 
to count m establishing a students’ claim to such fellowship/* 

It is difjficuU to make out why the statistics of 1875 should 
have been selected by ** an Oxford Man," to whom one would 
imagine the calendar for 1877 should be by no means inaccessible, 
and the conclusions to which consideration ot these statistics has 
ltd him irresistibly suggest to those who know Oxford as it is, 
that ** an Oxford Man’s*' survey n retrospective. 

That the public schools pay so little heed to physical science is 
matter for regret, which is however tempered by the assurance 
that a change has been inaugurated in places, and the conviction 
grows daily ationger that the claims of natural truth aie forcing 
a recognition in these centres of preliminary culture. At Eton, 
at Kugby, and at Clifton, science is no longer a byc-word and a 
play, but with masters to teach and willing boys tokani, biology 
waa physics and chemistry aie fast becoming realities whete, 
not very long ago, they were but phantom names. 

It is folly to hint of introducing any branch of physical 
science into any one of the compulsory examinations/’ buch a 
course W'puld effectually crush the growing taste for natural 
knowledge ; it is only by leaving it an optional or alternative sub- 
ject that the present prejudice against the study ol science can 
be satisfactorily subdued. 

Only ignorance of the Oxford of to-day could have led to the 
expression ** even the beads of houses are with few exceptions 
men who have been schoolmasters, or who hojie to be bo." The 
Master of University, and the Dean of Christ Church can alone 
to have served in the capacity which has been asserted of 
the majority- The conclusion of the sentence quoted is 
ridiculous wnen applied to the senior members of the collegiate 

bodies* . , - 

The concluding paragraph of ** an Oxford Man $ article is 
perhaps most indicative of sublime ignorance of the 

Oxfora of to-day. Thosfli whose interest, it is assumed, * it is to 
suppress a class of studies of which they are themselves ignorant,* 
inemde many names honoured even in metropolitan centres of 
scientific culture ; and it would better become all^ ** Oxford 
naen " who, absenim, are prone to think of the Univemty as 
they knew it, to assure themselves that things have remaiticd in 
Ha$u than to censure in ignorance that a little careful 
inquiry would completely dispel. Charles II. WaBe 

ColL, Oxford, March iz 

Just Intonation 

Other ocdmatlons have prevented my replying sooner to Cot 
A. R. Clarke^ auotisiiig charge (vol xv. p. 353), that it is I 
(instead of he himself) who ** confound vibration numbers with 
their ratios.** Three examples are included in his first letter : 
*<The idbratioa number^ oH the diatonic scale being repre- 
sented by — 


IS 

V 


I. I S, 4 . 3 , 5 , 

^ 43^3 
The figures aie correct in this instance, but instead of betnj; 
vibration numbers," they represent only the ratios of yibraiion* 

Then follows i ** if we build the scale upon the dominant > 3 , the 

Ss 

vibration numbers will be — 

, 9 5 45 3 27 IS 2 

** 8’ 4* i'/.r 16* 8* * 

and 'if we built upon the sub-dominant the vibration num- 
bers will be — 

I 10 5 4 3 5 2 

943239 

Such ratios as these could not pass unchallenged in NATURE, 
therefore I diew the anonymous writer’s attention to the second 
and third scales, only pointing to the hist intervals in each, 
and as "oversights.** It was icasonable to expect that he 
would submit the scales to some competent musical friend, 
who would correct them throughout. Instead of doing 80 , 
the Colonel announced him'.cU, and had the courage to 
wTite, "the errors and oversights with which Mr. Chappell 
charges me are imaginary.’* Under the plea of “making 
the matter dearer," he changed the ratios { January 1 8), 
but still he could not set them right. Col. Clarke’s third 
letter convinces me that he docs nut permit his figures to 
te called in question by any person. Perhaps, then, one 
illustration of the Cedone/s system of making, or of transferring, 

ratios may inteiest the reader, I select his because its source 

32 

may perhaps be pointed out. Mr. Cohn Bi own introduced that 
ratio as fiom F to B natural in the scale of F, The Colonel saw 
that F, G, A, and B natural were four consecutive long kcy», 
and so also were G, A, B, and C, therefore the ratio of the one 
ought to do for the other. It was excellent geometry, because 
all the kt)S are of the same width ; only, whether lliey were 
tones Ol semitones cannot Invc entered into the Colonel s calcu- 
lation. 

It may be assumed that Mr. Colin Brown did not construct 
any harmonic instrument of six octaves above F, in order to hear 
such a thorougli tiissonance among the ijuarter- tones as 45 
vibrations sounding in cycles against 32, but that he had a sheet 

of paper before him, and added the intcivals ?-lo The 

5 4 

? was for the major tone from F to G, and the 5 for the major 
8 4 

Third from G to B. This ^ from F to G, might have assisted 

o 

the Colonel to correct his sub-dominant scale. 

Allow me to add a note which may be m time for Mr. 
George Grove’s glossary. I now’ recollect that the so-called 
“Comma of Pythagoras" is claimed by Boethius, and, as his 
treatise was once a college text-book, it was in all probability 
from It that the moderns first ^pliecl the name “comma to 
that most minute of intcrvaU. It is a favourite plaything with 
mathematicians, but, being maudible as a sound, whether at a 
difference, a ratio, or any other way, it may well be spared from 
books upon mundane music. Wm, Chafpell 

Strafford Lodge, Oatlands Park, Sunqy 


Typical Division of Stars.— Borrclly’s Comet 

Excuse me asking you to allow me to rectify a statement in 
Nature, voL xv, p. 344, col. 2. It is stated there that M* 
Konkoly bos followed M. Vogel’s typical division of stars. 1 
beg to observe that this typical division has been proposed W 
myself since my first publication m 1866 (Afmone of the Soeieta j 
Italianai ser* lii. tom* i. p. i) and passim in my tot pumica- 

you ny ttat M. Vogel di»cw»w 4 Jft 
lines of $ Lyrsc. I beg you 5 so to note that these lince wm 1 
annoimced by myself in my first publicatiott of the same year, j 
1866, and wen pri»ted in tl» 
published ia rwi* m 1867, and widely 
hav^ also annonneed^ that these lines were invistWe in 
years. 1 
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> VJ do not woodor, it iJwie «rai»iwM. ttooe onfortunately the 
Tt-H— i«|muure ils veiy i)^e tituientooil ont of otu coontiy. > 
fiome Ffibtearv 3i &ECCHI 

thk month I <ihtai«ed a sight of the 
Of Borelfrs Comet It was cowposed of a b^ht line 
irt»v Wge ih the gieeUt *“^*>*5 

and less r^raneible in the yellow (?) but this was narrow 

and &lat Their figure was approximately as follows :— 



X ccmld iiot <lct«ri»me th^m better. The lines, especially the 
ctt^ral 0iie, were pretty brilliant. 

“Storic Rivers” 

The intemtipg account o£ the mode of formation of ** Stone 
Rivers,*^ given In 'a late number by Sir C. Wyville Thomson, 
recalls to my mind some apparent moraines which I observed, 
and somewhat similarly explained, some years ago in the Hartz 
Mountains. In a paper read before the (Icological Society of 
t)ublin in 1872,^ I thus speak of tl.\cm : *'The first thing that 
one notices on enterittg this valley [the ‘Ockcrthal^] from the 
north is that the bed of the stream Is crowded with granite 
pebbles and boulders, which become of greater size as we pro- 
ceed ttp the vall^. The boulders are soon so large — many of 
them some tons in weight — and am situated so far up the slopes 
on eaeh side, that the first idea is, we have here the morass of a 
former great glacier. I looked diligently for ice marks, but 
could see none ; and I soon found that the causes which have 
the effect of scattering huge blocks of rock on the slopes and on 
the bed of the river are now at work and are slowly, but surely, 
altering the contour of the adjoining granitic mountains. .... 
All over the sides and upon tlte summits of these mountains are 
scattered the most fpntastic piles of immense boulders. Some 
of them are over thirty feet in height and farm conspicuous 
objects in the landscape ; others, again, arc deep in the forest, 
away firom pathways, and are not to be seen until one climbs 
^Uite tip to them It is quite clear that the contiguous 



A pile of gnmite rocks on a mountain overlooking Ockerthni. 

lUiifaces of the blocks in theta piles are undergoing a slow de- 
et^posltion, that t|je joints are becoming gradually looser, and 
iti consequence the cohesion of the compmient pieces less and 
Sooner or later the uppop portions must cither slip off or 
topple over, and roH down the mountain side. And this is not 
mere theory, fi>r I hear that every, now and then a boulder does 
fiiR and comes om^ing down the hiU until quieUy deposited near 
Jha bOltoWv It would appear that while me surrounding rock 
liaa been decomposed and Jiaa lidlen down in the manner indi^ 
^edi these heapa have the longer resisted* But they are yet 
;^, JfDHdw ii| their lum$ when the atmospheric agencies have 

**-^3 
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sufhckntly done their work, gravity will come in and lower the 
wholci*’ 

Instances of the turning over of the edges W slaty strata from 
the, weight of the superincumbent motSd and vegetation are 
common in the Hartz. 1 find in an old note*l>ook the foBowi^ 

' entry was interested at seeing the upper slates cm the leS 
wall [of a quarry near Goslarl bent so much over that Ttheir dip 
has b^ome 75® to the north {the regular cleavage dip of the dis* 
trict is about 40® sputA], Whether this is due to the weight el' 
the ground above, to a landslip, or to the action of a glacier, I 
am not quite sure. I incline, however, to the fust theory, for, 
although the slope of the hill is not high, the constant weight of 
the superincumbent earth and rubbish, bearing downwai^ior 
ages, would, it seems tO me, be enough to cause such a result” 
Scientific Club Phin, S. Abeaham 

The Measurement of the Height of Clouds 
Amo^tg the various parallactic methods for determining cloud 
heights, one of which Mr. Malloch has put in practice (NATUiiB, 
vpL XV., p. 313), the use of the cloud shadow as a second sta- 
tion seems worthy of notice, as it requires very simple apparatus 
and observations. 

On any partially cloudy day at the sea-side, an observer witli 
a sextant may, from a cliff, easily determine cloud heights by 
the following elements : — A. Altitude of a given point of (doud 
above the horizon, allounng for dip. B. Depression of the 
shadow of the same point on the surface of the sea. C, Sun’s 
altitude. D. Lineal elevation of observer above sea-leveL 
The measurements should be taken when the cloud, the sUtt, 
and the observer all lie in a perpendicuhir plane ; ».<?., when the 
cloud shadow is .seen on the sheen of light reflected from the 
wavelets ; otherwise azimuth observations, and less simple calcu- 
lations, must be applied. Full nxoonlight might also be used at 
night* 

On practically trying this method in Setdember, 1875, 
time ol day was selected when the sun was in the direction to or 
from which the wind was blowing ; thus the cloud shadows 
slowly sailed along the sheen on the sea, and could be followed 
by successive timed observations for half- an -hour or mone» so 
that their velocity, and any variation in their height, could be 
ascertained. 

The results are of course most accurate when both clouds and 
sun are at considerable altitudes, and I believe tlmt tl^s method 
will give results quite as accurate as the photographic process. 
The rounded forms are the greatest trouble, a^ measurementB 
of the centres of little isolated masses of cloud are the best. 
The height of the observer above the sea is of course easii^ 
obtained by the angular width of a base measured on the beac^* 
The same method might be employed with shadowa on I^d, 
by using a theodolite and a map ; and though it is only applic-<> 
able to one or two classes of clouds, yet its simplicity may 
induce some of your sea-side readers to make such opservatioiis. 
Bromley, Kent W. M. Funders Fetrik 

The Hog-Waltewa ” of California 
My friend, Mr. Thomas Belt, F.G.S., has kindly sent me the 
following extract from a paper by Prof. Joseph Le Conte, in the 
Amerimn of Sdcncetox 1874 (p. 366), in whicli an ex- 

planation is given of the above-named formation (Nature, 
vol, XV. p. 274) and of similar mounds farther north. It will 
be seen that Prof. 1 ..© Conte refers them .wholly to “ surface- 
erosion,” but it is not dear whether he means ** pluvial” or 
aerial” erosion, or the two combined. More explanation 
seems reqttiied to account for the rcftanml of the erod^ matter 
over a surface thirty miles wide without producing any con 
tinuous ravines or other water diaimels 

Prairuf Mbundt , — The irregularly ramifying grassy glades or 
prairies already described as cxistini^ at the soutnem extremityot 
Puget Sound are studded over as thickly as possible with mouftds 
about three to four feet high and thirty or forty feet in diameter 
at base,” ... 

** The whole country between the Dalles and the upper bridee. 
of Des Chutes River, a distance of about thirty miles, is literally 
covered with these mounds.” . . . ” The true key to their forma* 
tion is given here, as it was not at Mound Frames iT ^ 
variety of forms, sizes, atid degrees of regularity which they 
aume. They v^ty m w, from scarcely detectable pmtples tq, 

, mounds five feet lugh «md in diameter at base, and 

fi^m from dmjlar thiSufli dliptic and long-clhptic to crdiwcry 
Mil-side eteldobt^lar^^ * ♦ • 
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** yto onci I think, "can xldc over those thirty uUes and observe 
dosoly without being convinced that tbe«» mounds are wholly 
the result of surface-erosion, acting under peculiar conditions. 
The conditions are a if^dcss ramify and a drijfit 5 <^U consisting of 
two layers, a hue and more movable one a^ve and a coarser 
and less mpvalde one below*^ , , . The necessary condition, 
1 believe, is the i^ester movableness of the surface soil com- 
pared with the . . * ** Surface erosion cuts through 

the hner superhdal layer into the pebble layer beneath, leaving, 
however, portiom of the superficial layer as mounds.’* 

** Similar less con^euous mounds, under the name * Hog* 
wallows/ are well known to exist over wide areas in middle and 
ionthem Califomia.” 

The words in italics are so in the original 

Alfrjed R. Wallace 


SCIENCE AT CAMBRIDGE, MASS. 
-’T'HERE is marked activity in all scientific pursuits in 

* and about Harvard University. The Agassw Museum 
has at last had its management fully turned over to the 
University, the transfer being effected by permission from 
the State Legislature, At present the estimated worth of 
the property is %yzzpoo ; the land and buildings being 
valued at 9 1 00,000, and the collections at 96o,ooo ; the 
rest being trust funds. By the transfer, Harvard will 
have the use of the collections for educational purposes, 
and the Peabody Museum of Archieology will erect an 
edifice connected in plan with the Agassiz Museum, 'i'he 
Peabody trust provides for a Professorship of Anthro- 
pology, as well as for collections and a building. The 
Agassiz Museum is arranged so as to display types of the 
whole animal kingdom in their natural classification. 
Great facilities are already furnished to students and 
specialists, and these facilities will now be further in- 
creased. The force employed in the Museum is sufficient 
not only for the care of the specimens, but also to aid 
in new research. 

There is a steady increase in the number of Harvard 
students in the scientific courses— physics, chemistry, 
natural history, botany, anatomy, and physiology. Text- 
books are little used in these courses ; students are re- 
quired to handle the things themselves, in the labora- 
tories. “Summer schools "are conducted from June to 
September, in which teachers from the public schools 
become pupUs, Chemistry has been taught in these sum- 
mer schools for three years, geology and botany for two 
years, and zoology will be undertaken this year under 
Assistant-Professor Walter Faxon. Prof. Shaler‘s Sum- 
mer School of Geology is the most widely-known of these 
enterprises. This year it will be conducted with head- 
quarters successively in the Connecticut Valley, the ! 
Berkshire Hills of Massachusetts, and the Helderberg 
or the Catskill Mountains of New York. The class will 
be limited to fifty members. After the school closes, a 
trip will be made by those who can join in it to Cleve- 
land, Nashville, Louisville, and the Mammoth Cave. 
Besides the Summer Schools, there is also organised a 
series of four courses of lectures to teachers, which in- 
clude laboratory worf. • These are given on Saturdays 
from January to May. They embrace geolojqr, physics, 
botany, and zoology, and have the services of Professors 
Shaler, Trowbridge, Goodale, and McCrady, and some 
assistant-professors of special repute. There are about 
forty members to a class. 

The Boston Society of Natural History sustains a 
similar series of course-lectures to teachers during the 
winter months. The instruction is practical, as far as it 
can be made so by the illustrative specimens in the 
Socfei|y’s collection. Prof* Shaler is also organising a 
system to furnish teachers with selected specimens and 
appropriate text-books and desenptions. It is expected 
that this new system will be the means of inducing 
teachers in the public schools to make further collections | 
for their own use and to instruct their sqbolsiis. The 
Harvard Natural History Sodetyis very actively engaged 


in promoting scientific education, especially among be- 
ginners in such studies, Prizes are ofiered Ibr the beat 
essays of the students upon their actual observaBona 
in natural history and botany. A free course of six scien- 
tific lectures is furnished by this Society, the lecturers 
t^ing eminent specialists in the University, Two scien- 
tific associations at Cambridge are also doing active work 
— the Nuttall Ornithological and the Cambridge Entomo- 
logies Clubs. The latter is the larger of the two^ and 
contains many members of eminence. It publiahes a 
periodical, the Psyche. The Nuttall Club publishes a 
quarterly magazine, the Bulletin, edited by Prof. J. A. 
Allen. ^ Thislist ot scientific enterprises in and around 
Cambridge, Mass., is by no means exhaustive, but it will 
give a fair notion of the activity with which they are pro- 
moted at the present time. It is hoped that frie present 
year will be marked by even greater effort than its pre- 
decessors. 


NATURAL HISTORY AND GEOLOGICAL RE- 
SULTS OF THh ARCTIC EXPEDITION 

'T^HE public will, we are sure, be glad to hear that 

A though the Admiralty have declined to undertake or 
assist in the publication of the results of the late British 
Arctic Expedition, beyond matters purely hydrographi- 
cal, the natural history and geological collections brought 
back by the expedition are being rapidly arxangf d and 
named. The whole of the numerous collection of fossils 
from the Silurian (Wenlock), Devonian, Carbonilerotts 
Limestone, and Miocene rocks of the coasts of the cir- 
cumpolar sea have been examined by Mr. Etheridge, the 
pala!iontologist of the Geological Survey, and found to 
contain several new and interesting forms, which wiU be 
described in his forthcoming paper, at the Geobgical 
Society, on the Arctic fossus brought back bv Capt. 
Fcilden, R.A, and which will accompany a paper oy that 
officer on the rocks and general geological facts observed 
by him in the Arctic area. 

We especially rejoice to find tiiat Capt. Feilden has 
brought back a large series of notes and portions of rocks 
glacially scratched and scored, scratched boulders and 
pebbles, which will throw much light upon the manner in 
which this country was glaciated during the Drift period. 
It will be seen that stones on a headland coast can receive 
the greatest possible amount of glaciation by the mere im- 
pinging of fioe-bergs, driven by violent gales and currents, 
on the breaking up of the pack. On the much-vexeo 
question of the par^lel roads of Glen Roy, light also may 
possibly be thrown, for terraces fringe nearly every valley 
flanking the Arctic coast, formed by fresh water, dammeoi 
by pack icc. These rest on marine beds of boulder clay, with 
sea shells, which rise to heights of more than 500 feet 
above the present sea-level, and prove the recent eleva- 
tion of the land, which movement is still going on ; the 
marine beds outside the ice foot fringing the coast of to- 
day will doubtless ere long be elevated above the water- 
level, and be covered with the latest fluviatile terrace 
behind the pack. 

To those accustomed to the magnificent results brought 
to England by perfectly equipped expeditions like that of 
the Challenger, proceeding leisurely through seas teeming 
with the luxuriance of tropical life, the collections brought 
back by the Arctic Expedition may appear small \ but 
we fed sure when the specimens are fully catalogued, and 
the difficulty realised of carrying heavy speomens of 
rocks and fossils when up to the arms in snoW| and dT 
securing insects with fingers numb«Mi by a temperature 
of Id below freezing, it will be fdt that the naturalists 
of this expedition have made excellent use of thdr oppor- 
tunities. We may mention that the extensive seim of 
Miocene plants associated with the thirty-feet coaLbed 
of Lady Frauikttn's inlet will ht described by Prerf. 0 . 
Heir, die insects (recent) W McLac^n, and life 
fishes 1 ^ Dr, CHiniher, of the Museum. 
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THE PHYSlOWCICAt ACTtOH OF LIGHT 

.rr Method of of the chief 

difUcultieB in laKrfiving at the exact relation between 
variation and the luminous and colour in- 
tensity of light, was the contintially diminishing hcnsibility 
to the stimSuai owing to the abnormal conditions of the 
eye when removed from the head. When the experi- 
imsat begins, the eye is remarkably sensitive to light, and 
a i^ge variation of current is obtained ; but the amount 
current i$ gradually falling, in consequence of the' 
gfedual change in the parts of the eye, owing to their loss 
of Vitality and sensibility. In fact, the parts are dying — 
the blood is not circulating, and molecular and chemical 
ci^nges are slowly occurring. In the case of the frog 
however, it is a fact that the retma retains its sensi- 
bility from three to four hours, and sometimes longer. 
After a lapse of two hours the frog’s eye frequently re- 
mains in a tolerably stable condition, in which it d oes not 
lose sensibility rapidly. This condition may last for lour 



showing arrnng ement of npipar^tu^ in tho exporunent on eye o 
Trog Ai Eye showing the elearoae. u« in contact wuh iL ». Skm te< 
moved, and snbeutaneous UssUe in contact with other elcctrcxle, x k, 
Key. o, Oalvaftotoeter Arrows Indicate direction oi current. Cornea, 
positive Back, negative. 

or five hours. In order to get rid of the difficulty of 
„ . * ' death of the parts, various methods were tried 
in earlier experiments in the attempt to remove the eye 
as quickly as possible, and to make the observations 
rdpidly. In the case of the warm-blooded animals this 
did not lead to good results, because the sensibility to 
light disappeared in a very few minutes. On several 
occasicms the posterior aspect of the eye was exposed in 
the living amesthetised warm-bloodca animal, and on 
bnnging one electrode into contact with the severed optic 
herve while the other touched the cornea, the observa- 
tions were tolerably constant This method was trouble ^ 
some and dimcult. 

Thesh experiments are now made in a different way. 
By placing a frog; rabbit, or pigeon under the influence of 
chinulme, the ^imal remnins motionless. A small por- 
tion of the surface of the cranium is then removed so as 
to e^epose a portion of the brain. One of the electrodes 
is btoughi into contact with the surface of the cornea, and 
thn other with the surface of the brain. The Wood is 

at the Royal 


Still ctrcttla^ng. A current is obtaitied; and aU fhe 
effects 1 have just mentioned may be observed wlA 
The animal remains in this condition, retaining its sehsl** 
bility to the action of light, for as long a penod, in dbe 
case of the fr^, as forty-eight hours. These observattons 
led m the discovery made recently, that thitvo is no 
necesittty for even e9q>oiiing the surface of the braitt, That 
is to say. the action of light can be traced, if nhedfal, 
through the whole body. Tf, for example, we take a frog^ 
place it In positbm slightly abrade the skm on the surface 
of the head Or back, or any part of the body, then adjust 
the electrodes, one in front of the cornea and the other 
upon theabracM sktn^we obtain an electrical currentwhtdi 
is affected by light in the usual way* But if the electrode 
in contact with the cornea be shifted to some other part 
of the body, a current may be obtained ; but this current 
is not sensitive to light In order to produce the Spocific 
action of light upon the eye, the retina must be in&udtd 
in the circuit. This dtscov^ enabled us to perform many 
experiments Without injuring the animal, ekcept to the 
extent of abrading or remoA^g a small ^ctioh of skitL 
It at once opened up the way for making obsarvations 
upon warm-blooded animals (one of riie chief difficulties 
in our earlier investigations). For example i give a rabbit 
or a guinea-pig a small dose of chinoline, and the animal 
remains prostrate and quiet. Then cut off a little of the 
hair from the surface ot the head at the back of the n^, 
and abrade the skin so as to have a moist surface ; bring 
the electrodes into position, placing one in contact with 
the abraded surface, and the other in contact wiffi the 
surface of the cornea, and you will at once obtain the 
effect. 

Action of Light in Warm-bloodtd same as in Cold- 
bloodea AmmaS.-^^By the use of chmoline we were able 
to make experiments of the kind just described fpr a con- 
siderable time, without the necessity of maintaining arti- 
ficial respiration. The result of those investigations upon 
warm-blooded animals has been to show that in these, as 
in the cold-blooded, light produces first an increase in the 
electric current on impact ; continued light usually causes 
the electrical current to diminish ; and on the removal of 
light, there is a second rise, as described in the case of the 
frog. In our earlier investigations, wc always observed in 
the case of warm-blooded animals (when the eye had either 
been quite removed from the body or was receiving an in- 
adequate supply of blood), that the action of light caused a 
negative variation, that is, a diminutim in the electrical 
current. By improved methods, however, which have the 
effect of placing the eye in conditions more normal, we 
find that light causes a positive variation, that is, an in- 
crease ; thus agreeing with what had hitherto been 
observed in the eye of the frog. This is a point worthy 
of notice. Du Bots-Reymond showed, even m the case 
of sensory nerves, that physiological action caused a 
negative variation. But it appears that m the case of the 
retina the action of the norinal stimulus is to cause a 
positive, not a negative variation. 

Evpenment with the Living Lohter, — The action of 
light can be readily shown in tEi * animal. Fix it loosely 
in a cloth, and lay it on the table in a sh^^htly oblique 
position. With a small trephine remove a circular por^ 
tion of the carapace, about three millimetres in diameter, 
and expose the moist tegumentary surface. Bring one 
electrode into contact with this suiface, While the other 
touches the cornea. The usual effects of light may then 
be noted ; but in the case of the lobster, the variation 
caused by the impact is greater than what we have noticed 
in any otiier animal, often amounting to one-tenth of the 
total amount of curient. Another interestiug expenment, 
comparable with that pf the two eyes just described, may 
be made on the lobster by placing an electrode in contact 
with each cornea* Tffe result frequently is appaiwUy no 
current, but in reality the currents neutralise each otheTj 
Light fiallinlg on the one eye causes the 
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my lo the left^ while if it fidl on Ihe other eye^ the needle 
ihrerm to the right V?hen the eye the lobster, re- 
moved from the body^woe divided longltudioally into 
Oegment$, eo<h segment wjw found sensitive to light The 

... . ^ _ 
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Diafcrdm iirrangem<*nt of apparatui^ in lap-nm at on living lohfiter 

A, corn«ai surfacAj having elect odr, k; in conuct ivith it. n, portion 
of carapace removed »o a« to expose moist surface for electro ue, tt 
K, key, c, galvar ometer. Anows indicate direction of current. 

effect of light was then to increase the primary currents 
but no inductive action was observed on withdrawal- 
Tk«s observation is interesting as a confirmation of the 
views Of physiologists regarding the mode of action of a 
compound eye. 

Mcfde of Expenment on Eye of Fish -—An experiment 
upon the eye of a fish may be made in a very simple 
way, by a method adopted in Prof. Strieker’s labora- 
tory in Vienna. Take a fish and give it a very small 
dose of woorara. It soon becomes almost motionless, 
and sinks in some cases to the bottom of the vessel. 
The animal would soon die in consequence of paralysis 
of the movement of the gills necessary for respiration. 
But, if we take the animal out of the water, put it upon a 
glass plate, introduce a little bit of cork under each gill, 
and then by means of an india-rubber tube placed in the 
mouth, allow a little water to fiow over the gills, the fish 
will live out of water for many hours. By this method 
may be made the experiment upon the eye of a fish with 
like results. 

Ohsei'xtatioH on Human Eye. — Having succeeded in 
detecting the action of light on the retina of the living 
warm-blooded animal without any operative procedures, 
U appeared possible to apply a simdar method to the eye 
of man. For this purpose, a small trough of clay or 
paraffin was constructed round the margin of the orbi% 
so as to contain a quantity of dilute salt solution, when 
the body was placed horisontally and the head properly 
secured. Into this solption the terminal of a non-polar- 
isable electrode was introduced, and in order to complete 
the Circuit the other electrode was connected with a large 
gutta-percha trough containing salt solution, into which 
one of the hands was inserted. By a laborious process 
of education it is possible to diminish largely the elec- 
trical variation due to the involuntary movements of the 
eye-baU| and by fixing the eye on one point with concen- 
trated attention, another observer, watching the galvano- 
meter, and altering the intensity of the light, can detect 
an electrical variation similar to what is seen in other 
animals. This method, however, is too exhaustii^ and 
uncertain 10 permit of quantitative observations being 
made. 

of Variation in fUnction of 
One phenomenon panicislady aUvacted the attenlkiii of 
phyaiologisis, and espedaUy of those who first tawthe 


[Mm^ i5> 

expesrimonta, vis , that sometimes, in the case of ffie eye 
of the frog, light produced an increase in the electrical 
current and in other cases a diminution. This we could 
not at first account for. But we have been able to make 
out that the positive and negative variation, or the in>* 
crease or diminution of the natural current on the action 
of light, depends upon the direction of the primary cur- 
rent, when the cornea and brain are in circuit If the 
cornea be positive and the brain be negative, then light 
produces an increase of the electrical current. If, on the 
other hand, the cornea be negative and the brain positive, 
light then produces a diminution in the ekctrical current. 
It is thus conclasively shown that the current superadded, 
or if we may use the language, induced by the action of 
light, is always in the same direction ; only m the one 
case it is added to, and in the other subtracted from, the 
primary current. 

The U^e of Equal and Opposite Currents . — Many 
experiments were pei formed in which equal and opposite 
currents were transmitted through the galvanometer at 
the same time. By the use of resistance coils, it was not 
difficult to balance the current from the eye ; but, owing 
to the inconstancy of even a DanielFs cell in such expe- 
riments as these, it was impossible to avoid fluctuations 
which might possibly have been mistaken for those due 
to the action of light. This difficulty was got over by 
what was formerly called the double eye experiment., in 
which two similar eyes are placed in reversed positions 
on the electrodes, so that the current from the one neu- 
tralises that of the other. When this is accomplished, it 
is easy by means of a blackenf^d box, having a shutter at 
each side, to allow light to fall on cither the one eye or 
the other, and it is then shown that the galvanometer 
needle moves either to the right or left, according to the 
eye affected. Instead of removing the eyes from, the head 
and balancing them as just described, it is a much better 
method to apply the two electrodes directly to the corneas 
in their natural position. By a little manipulation, it is 
possible to obtain two positions that seemingly give no 
electrical current In these circumstances, light, allowed 
to fall on the one eye or the other, produces the effects 
above detailed. 

Action of Polarised Li(>hi and Colours of Spectrum , — 
The next point investigited was the action of polarised 
light and the various complementary colours. Early 
experiments, by passing light through solutions having 
various absorptive powers and by the direct coloured rays 
of the spectrum, &c., lead always to the same conclusion— 
namely, that the most luminous rays produce the greatest 
effect. For studying the action of polarised light, the 
simple contrivance of a black box, having a hole on one 
bide of it, placed over the eye, may be employed. Oppo** 
site the hole two cylindrical tubes of brass, each carrying 
a Nicol’s prism, were placed, and between the two prisms 
a thin plate of quartz is introduced, producing the various 
colours of polarised light on rotating one of the prisms. 
The general results were exactly the same as with the 
colours of the spectrum. In all cases, the impact of the 
yellow rays produced the greatest effect. It has also been 
ascertained by this method that the effect of the impact m 
light is mucli mbre regular than the effect of its removal. 
I^e results of one senes of observations are given in the 
two following tables 


Action on Fro^*s Eye of Colours of Polarised Light, 
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AeHm OH Frog's Eye 0/ spectrum of Oxykydro^eH Flame. 
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( T0 be continued ) 


Sm WILLIAM GROVE ON THE RADIOMETER'^ 

OIR WILIAAM GROVE described some experiments he had 
recently mvle with a modi 5 cition of Crookes’s radiometer. 
After a few prefatory trials* such as coining one-half of the bulb 
with tinfoil and electrising it, which gave no notable results, he 
devised a method, shown lu the accompanying sketch, by which 
he could electrise the whole of the internal system. Four alu- 
mlnium vanes, each blackened on one siie, had metallic arms 
and a metal point at their crossing that rented la a metal cup. 
The latter was united to a platinum wire tint passed tbiough a 
glass tube and was fused into it, the platinum wire pio^ruding. 
Lastly, the glass tube was fused inside the apparatus and her- 
metically sealed, the end of the platinum 
wire being exposed. The vacuum in th's 
apparatus was considered by Mr. Crookes* 
to be as perfect as in his radiometers gene- 
rally, but Sir WiUara Grove doubted that 
it was so The following were the results : — 

1 . With the faint light of a lucifer match 
or of one or two candles, the vanes in- 
variably turned the opposite way to the 
normal* the polished isurfaoe being re- 
pelled. With a dark heat, as from an iron 
shovel heated short of redncsi, ihey went 
the normal way. These effects continued 
for several days, but not permanently ; 
the apparatus seemed to have leaked and 
to have become sluggish and irregular. 

2. Ou clecfn&ing the protruding platinum 
wire with a rubb^ rod of glass or sealing- 
wax, the vanes rotated sometimes one way 
and sometimes the other. 

3. On connecting the negative pole of a 
Ruhmkorf's coil the results were uncer- 
tain, but the positive pole caused the vanes 
to rotate steadily, and its effect was even 
better than that from light or heat. In 
the dark the effect was very beautiful, as 
the dark vanes moved through a phos- 
phorescent glow. The total remits were 
considered by Sir William Grove to be 
somewhat negative, but they tended to 
show that all the effects were due to resi- 
dual air. Ue suggested in explanation of 

the last exi^riment, that more electricity would escape from 
the rough than from the polished faces of the vanes, as the former 
presented a vast number of points. Consequently the rough faces 
would produce more disturbance of the gas in front of them, and 
would themselves be more affected by the reaction than the 
plane faaes. The polished surfaces being repelled by luminous 
heat is, however, very difficult of explanation. 

In hi4 second notice Sir WilUatn Grove described some further 
experiments he had made with Crookes's radiometers since the 
last meeting of the elttb. He did not now entertain much doubt 
mat these movements are due to the effect of residual air, Mr. 
Croedtes had kindly made a second instrument for him, and the 
one that he described at the last meeting, of which the vanes 
were metallic and in metallic connection with a platinum wire 
that protruded outside the apparatus, had been re-exhausted. 
Both now act normally, the black faces of the vanes being repelled 
py lifljht and by heat. When the protruding wire is now clec- 
pnied Iw a Kuhmkorf's coil the effects that were previously 
KNMerved are altogether absent, there is not the slightest 
pmlnoaity round the vanes, md current does not pass, 
put althot^h the current is now incapable of traveling the 

Hen. Sh watiam Grove, F.R S., 



small apace of one-tenth of an inch that leparates the vanes 
from the glass, inductiott acts across it just as wdl as bdbre. 
This is shown by the readiness with which the vanes follow the 
movements of a piece of rubbed glass or sealinj^ax held near 
the apparatus. It is therefore evident that the Sects of atienu* 
ation of air upon discharge and upon induction are not the same. 
When attenuation has commenced and is increasiiigb the dis^ 
charge passes more and more rapidly, until it becomes a dow, or 
according to the old theory of electricity, polarisation becomei 
more and more readily subverted ; but a further attenuation stops 
ihe discharge entirely. On the other hand, induction continues, 
and appears to be in Uo way lessened by extreme attenuation. 
These results cannot be accounted for by the oli theory that 
discharge it the censequenoe of subverted induction. 

It farther appears that a radiometer is a most dehcate electro- 
scope. By tilting it until the vanes touch the glass, the interior 
ol the glass may be e'ectrised, and it will then remain for days in 
that condition. He had performed this operation eight days ago, 
and the movemeuts of the instrument by light or heat haVe been 
thereby wholly checked. Every endeavour has been made to 
ducharge or neutralise the electricity on the glass surface, as, for 
example, by covering the exterior of the globe with tinfoil and 
connecting iKU with the platinum wire, nevertheless the gUss 
remains charged, showing what a perfect insulator a good 
vacuum is. ^ 

The above is a cony of the abstracts in the club book. Tb^ 
are now further pablished, as some partial notices of them have 
appeared in foreign joumala W. R. O. 


THE NORWEGIAN NORTH SEA EXPE- 
DITION, 1876* 

II. 

Researches relating to the Salt-water Fisheries, 

T>Y the side of the more strictly scientific researches it was 
also our intention during the expedition, if opportunity 
offered, to give close attention to ail the circamstances that 
might stand in any connection with or throw any light upon our 
most important salt-water fisheries. As I already daring a 
series of years had been engaged in the study of our fi»herie% 
the prosecution of these researches was committed to me. 

For this reason there was added to our other equipment 
various ii&hing apparatus, as hooks and lines for deep-sea fish- 
ing, and several sorts of drag-nets with various sizes of mesh. 
The use of such implements could, as a matter of course, only 
be reckoned upon in good weather and with a pretty smooth 
sea, which we, however, had promised ourselves might oxor at 
least now and then during our three months' excursion at the 
best season of the year. But the state of the weather was un- 
fortunately so utterly unfavourable during our whole expeditian 
that the employment of the apparatus we have referred to was 
not to be thought ot. For the same reason the apparatus for 
measuring the velocity of the currents, exceedingly important in 
the first place for the physico-meteorological researches, bat 
al^o for those with which we are now concerned, could not be 
brought into use. During the few fine days we had in the 
course of our expedition we were to^ near the coast for these 
researches to have any special interest. 

Although the state of the weather thus laid insurmountable 
obstacles in the way of the researches referred to, I have, how- 
ever, during our expedition, been able to establish certain facts 
which, in my opinion, are of no im^i^iderable importance in 
this direction, and will be of great use in guiding us in the con- 
tinued practical scientific researches concerning our fisheries. 
It is of these facts that 1 now proceed to give some details. 

It is ascertained by our soundings that off our coast there are 
several fish-banks m whose existence there was no previous 
knowledge, and on which a profitable fishery with bank vessels 
mi^ certainly be carried on daring the summer months. 

The so-called Stor^ " (great edge) off Romsdal's Amt has 
been from old times famous for its Immeasurable richness in fish, 
and there has been an obscure tradition that it was not the only 
point where such fiahuq;: could be carried on on a large scale, bm 
that there were to be found similar rich fish bank^ at many other 
points far out in the open sea, ** were man only fortunote enough 
to fall upon them.” The mystic account of the ** llavbro ” (4*ea 

X 1 miy stats that the ekCtticity did wititnately become disdpatsd, but 
thmedfivisp 4x4. 
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|to or has ntm bm to to mmt fsut eiplalned hf to 
slstveTS set on tot duriitg odr eatftoltloti* I'ha ‘‘Stotegg** 
la nctthing else than a |>iece of to adge of to eatanded bfuriar^ 
which in the west forois to bottndasy tine h^ond whidh lie the 
ooM polar sea*deeps. That so dear a knowledge of this edge 
within a very limited extent has been alieadf obtdned, without 
to least idea beinn formed as to its proper oonnectior^ naturally 
arhies tom to pcilar sea^eps here running in closer to the coast 
ton at any Otor point A new ptoe of the continuation of 
this edge had already been found by soundings made tom the 
steamer IfansUmf and we have now been hue to establish its 
cadstence at several other points, and that both farther south and 
totor north it retires more and more from the coast to a distance 
of from twenty to thirty Norwegian (140 to 210 English) miles. 

Although it may not be constant eveiywhere, it appears, how- 
ever, to to rule tot at to bottom, at to farthest boundary 
of the barrier, before it slopes towards to great depths lying 
beyond it, it rises somewhat and assumes simultaneously a hard 
stonv character, as is to case, as is well known, at to Storegg. 
At the brat sounding, when we went out from Uusoe, we struck 
this e^ at about twenty Norwegian (140 English) miles’ dis- 
tance tom to coast (stations 16 ^ and 17*). The bottom, which 
before had everywhere appeared to be soft, suddenly, at a depth 
of 221 fathoms, became hard and stony, and retained this cha- 
racter even after it had sloped about My fathoms down towards 
to deep sea I>]ng beyond. That tore was here a pretty abrupt 
descent is clear from to circumstance tot we already at the 
next station reached far down into the cold area with a 
depth of 412 fathoms, and a bottom temperature of t*’'3 C. 
Farther north, about the latitude of Trondhjem, we f<mnd 
at a depth oi 190 fathoms, and likewise on to boundary 
line between the warm and cold area, a very similar edge with 
rocky bottom, which falls off with a pretty steep slope towards 
to west (Station S9 ^). Also on the opposite side of the tract of 
Ita we traversed, we had occasion to observe a similar state of 
things. Off to Fseroe Islands, and at a considerable distance 
tom them, ws were fortunate enough, though to weather was 
exceedingly unfavourable, to find the outer edge or opposite 
point of the extensive Faeroe bank (Station 38*), whereby its 
extent and configuration could be to some extent determined, 
and the state of things here appears to le vety similar to the 
Storegg. 

fiy the carefully-planned soundings which were undertaken 
from Eamsen Fiord westwards, there could be established at a 
comparatively inconsiderable distance from the coast, the exist- 
ence of a hitherto quite unknown, well-defined, steep bank of 
considerable extent, with a hard bottom, and a depth of only 
62-93 futhoms (Stations 63,® 64,* 65^). Beyond this there was a 
very gentle and even descent towards the great deeps, but we did 
not here meet with any true edge as at the Storegg. It may be 
added that in the outer part ot Sogne Fiord (Sognfjueen), we 
found a pretty extensive plateau, with a hard stony bottom, end a 
slope both inwards and outwards (depth fiom 206 to 2 1 1 fathoms). 

That all to^ points mentioned above are excellent fibhing- 
grounds 1 havd'not a moment^s doubt Everywhere, where at a 
considerable distance from the coast, such banks with hard or 
stony Attorn have been found, there have always on closer exa- 
mination been found large quantities of fish, and although an 
attempt made by us by attaching to to lead a short line with 
hooks and bait was unsuccessful, there cannot be any negative 
conclusion drawn from this method oi research, which was un- 
fortunately, by reason of circumstances, very unsuitable for the 

^ '/h^iinds of fish whfch*are found on the sea-banks are, as is 
well known, principally ling, torsk (Srpsmus vulgaris\ hwibut, 
and cod, the so-called bank cod. 1 have already, in my reports 
to the department, clearly set it forth as my opinion that the 
Si^called bank cod is not a different variety from to well-known 
winter cod, or sheid, which in winter and all through the spring, 
visits our coast for the purpose of spawning. The earlier hypo- 
toses concerning the migrations of the winter cod [^kreid) from 
great distances in the sea, I have, a'ter a close study of the nature 
of this fish, l>een obliged entirely to abandon, and the experience 
obtained dming our expedition confirms me in this. It is my 
conviction that to winter cod, whtch is to be found along our 

» Stauou *6, iat. 6a'^ , long, s" 77^ E. from Oreenwicb. 

* SmticMd Jai tJa* 3j'i long, 4 E fiom (fr^enwich 

1 Stettioif lo. Ian 04’’ 1 ; Iq»«. 6** 7 5'' I*- from Greenwich. 

^ SuiMm 3«, lut Oa* s/ : / 47 W. from G-eenwicIt. 

s S 4Uon 64^ 4*'’ y N U* 0 k from (Greenwich. 

6 >tHno9t hi, Oi"' 4 <r' N- E ♦ ^ sd h , jrom Greouwict', 

? Station 6 $, 64 * 4 ^ N. L., S" 39'' £. from Gto^iiwich. 


cttokB dtulnf winter, imd whidh Is the object of iwwie of mir 
most toportant fisheries, is duripig to vest ot to year distributed 
onl^ over that tract of sea wl^ bottom forow to batto 
against to pcOar sea-deeps lying beyond it, and that the out^ 
boundary of this barrier (the so-called Havbro), with Its weU^ 
develop^ mnunal life and favourable bottom, forms n anitable 
habitat for innnmeiable multitudes of this fish* 

Ve^ dissimilar are the circumstances with reference to the 
second of the varieties of fish most important for our fisheries-*^ 
the herring. Here my earlier researches have led me just to to 
opposite conclusion. While to cod is evidently a genuine 
bottom fish, and as such dependent on the nature of to bottom 
and partly on to depth, to herring, on the contraij, in conse- 
quence of its whole nature, is a genuine pelagian nsh, and its 
occurrence is therefore excr^ingly independent of to depth or 
to nature of the bottom, but, on the contrary, dependent on to 
physical and biological conditions in the upper stratum of to 
sea. As these are very changeable, this species of fish may have 
been furnished with means to enable it speedily to seek out to 
most favourable tract of sea. The herring has also, as contrasted 
with to cod, obtained its elegantly-compressed, wedge-like 
form, whereby with the speed of an arrow it can shoot along 
through the water, and in a comparatively short time traverse 
long distances. Although I do not adopt the old ideas, according 
to which the spring herring comes as it were from the ice-covered 
sea about the North Pole, I am, however, inclined to believe 
that, not only when it visits the coast to spawn, but also during 
the rest of the ^ear, it undertakes irregular migrations in the open 
sea. The distribution of the herring in the sea is dependent on 
the distribution of the small animals which form Us food. 
These small animals are all pelagian, mainly smalt Crustacea of 
the order Copepoda, which keep more or less near the surface 
of the sea, and are commonly known by our fishermen 
under the name of ** aat.’' Only when the herring during 
winter resorts to the coast to deposit its spawn are its move- 
ments for the time independent 0/ to occurrence of “aat” The 
whole other part of the year, on the contrary, the shoals range 
through the open sea, inasmuch as they prefer to betake them- 
selves to that region of the sea where, at various seasons, there 
is the greatest abundance of ^*aat.” The great mass of the 
herring shoals can thus very naturally, towards the approach of 
winter, or at the time when the development of the organs of 
generation drives them to resort to the coast in order to spawn, 
found sometimes at a less, sometimes at a greater distance 
from their spawning places according as the sea in one direction 
or another has the greatest abundance in ** aat.” On this again 
mainly depends, 1 am convinced, to ffuctualtons in our spring 
herring fisheries. For as the spawning migration begins long 
before the roe or milt are ready to be deposited, the mass of 
herring, if at that point of ttme it finds itself close to to coast, 
will reach it so early that it will be obliged to remain there for a 
considerable time, during which it will naturally come to seek 
closer in towards the coa-t in the fiords and bays. In to con- 
truly case, when the mass of herring at this point of tim e finds 
itself at a considerable distance from Its spawning places, to 
longtime will have passed before it reaches them that to spawn- 
ing process will go on immediately after their arrival at to toast. 
The herring will then remain only a short time along the coast, 
and the spawning will then for the most part be carried on on 
the outermost bonks, less accessible to the fishermen, in otiier 
words, the spring herring fishery will be very short or exceedingly 
unsuccessfuL 

This IS, in short, the theory which I already, several years 
ago, in consequence of researches made by me along our coastv, 
was led to advance as in my view the only probable scientific 
explanation of the remaikable it regularities which in course ol 
time are observable in our spring herring fisheries, 1 have, 
however, unfortunately this time only very few facts to sujiport 
my theory with, and 1 cannot, therefore, be surprised if it has 
been received with mistrust, as merely a hypothesis. There are. 
indeed, a few leporls from seamen of their having observea 
large herring shoals far out in the open sea, immediately befisre 
the beginning of the spring herring fishing, as there have been 
observed by otliers at various seasons of the year great masses of 
at different points in the sea, and we have information 
concerning this last phenomenon, partly alno from truatworthy 
scientific men (Kroeyer), and that just from that r^gioa of to 
sea, which here most interests us ; but these statements VM6t% 
however, too lew to form compute evidefme that the open set is 
in fact a suitable d WeUmg-piace for to enormous mamea of herring 
which at oetoiii aetsobs of to year mbve tmeard* to «oset 


March 15 , 1877 ] 


NATURE 


437 


During our e*p«riittoB 1 Unr^ coBjfeW ft a ^ i,^ 
uortrat Mieet to do«rilr tlie diKnbution of the “ aat” in 

i m owr which wfc wflwi For Ate por^ ^ ^ 
WM ntamined aluwet dailf, often fcwral tunes a day, by Ae 
help of a sur&ce-net The wnlts of t^e exammations com. 
pletriy confemed my preriooe riew on Aw poin^t. During the 
wh(de pasesee from Norway A Ae Foiroe Ulands, Ae sea was 
found eWTwhere fiUcd with enormous masses of the so-callcd 
•* red sat " (almost exclusively Calanus finmarckicus) which, as 
is well known, forms the food best liked by the herring, and, 
what dcscrvee to be remaiked, the quantity of this 
appears ^to inerease with the distance from the coast, being 
gr£itest at a distance of about twenty Norwegian (140 English) 
miiea Besides the ** red aat ” we also observed farther out to 
seat gmat quantities of another pretty blue sort of aat ** {Pon^ 
UUa lPat«rsonH)t which appears to belong more to the Atlantic 
Oceany and which, to distinguish it from the other, might be 
called the ** mackerel aat,’* as it probably forms the principal 
food oi the mackerel at those seasons of the year when this nsh 
is not in the neighbourhood of the coast This **aat** also 
ehows Itself sometunes, particularly during great takes of herring 
in summer, among the **red aat** close to tne coast. When we 
went northwards from the Faeroe Islands toward Iceland, it was 
remarkable that the **aat** almost entirely disappeared from 
the sea* At the same time the sea had assumed a very different 
colour. While duiing the whole passage from Norway to the 
Faeroe Islands it had been a deep blue^ it was now [a light, 
dirty, greyish-green. This peculiar circumstance^ for which I 
cannot yet account, but in which a peculiar relation of the 
pcean currents certainly plays a considerable part, appears to 
Stand in close connection with the occurrence of ** aat,” and will 
be the subject of careful researches during our next expedition. 
t had a very convenient opportunity of observing this pheno- 
menon from my cabin, the fight of which was almost on a level 
with the sea. When, by the pitching of the vessel, the glass 
was washed over, the whole cabin was clearly Illuminated with 
a very beautiful, mtense dark blue light, and I have often, when, 
after my work was ended, I was takmg a little rest in my cabin, 
been greatly delighted with this phenomenon, which so strikingly 
reminded me of my stay in the south the preceding winter, and 
my ever-memorable visit to the blue grotto at Capri. Now, 
on the contrary, the illumination was quite different, namely, 
light greenish. This colour remained constant so lung as we 
were m the navigable water near Iceland, and the sea was 
everywhere, as has been stated, almost completely free from 
^•aat** The previously-observed state of things recurred first 
when we, on our return voyage, approached the coast of Norway, 
The water resumed its beauiiiul blue colour, and the sea swarmcm 
with **aat.** I cannot help supposing that the conditions 
Sibserved during our expedition is not always the same, as 
levetal recent accounts state that the sea about Iceland is 
Kpecially rich in *^aat.** It appears as if the constant westerly 
itom, which we had to put up with during our expe- 
Ution, in combination with the strong up-gomg current, bad 
lad a dlsturbiog action, and forced the mass of **aat*’ 
farther in towards the Norwegian coast If this should 
in fa^ be the case, a suppositiem which in the mean time with 
he little experience we have yet had on the point con scarcely 
)c supported with full evidence, there may be seen in this (if 
ihe almvemsientioned theory of miuc with reference to the migra* 
ions of the herring be accepted) a good omen of the improve- 
nent of the spring herring fishery in the near future. That the 
^ernng i$ where the herring food (the *‘aai**) is, I consider a 



. , „ — signs of it at the points 

where the ** aat ** was most numerous. Not a few whales (both 
Physaht anHquomm, and tiaurhymmg, Orca gla^ 
(totfr) were otarved at such plaom, as well as large numbers of 
tnids (chiefly kittiwakes), and, at a oosisiderable distance from 
Ihe coast at stotions 75 1 and 76*, there were large brown spots 
m the sea, like extensive sca-weed fields, but which on a closer 
examination were found to be enormous masses of ** aat** closely 
Med together, on which the fulmar petrels' (proc^ilaria gla^ 
Ottr constant companlona during our excursion, feasted to 
Mr Jheart*)8 delight. Tnat these enormous ** aat ** masses could 
»ot be peeked together here by pure accident is evident, and 
•hat the current alone should be able to do this here far out in 



the open sea I cannot believe. I am 'rather of opinkm that 
the herring shoels have driven tins ** aat,** tether in the same 
way as may often be observed in the case of coal 4 sh* end that 
there, under these brown spots on the sea, there were enormoits 
shoals of herring (sUdebjtr^e). 

I am much disapfointed that circumstances did not permit ns 
to use our nets here. We might have been able In this way 
readily to establish the occurrence of the herring far out at sea. 
It is to be hoped in the mean time that in our next expedition wo 
shall be more fortunate in the weather, and we shall then put this 
herring question in the first rank, the rather as we shall he tken 
farther north or nearer the waters, which, in my opinion, are 
the proper home of spring herrings (mar^dm) and the ^eat 
herrmgs {siorsildms). 


OUR ASTRONOMICAL COLUMN 

The Suspected Intra-Mercurial Planet.— M. I^ 
verrier, in a circular addressed to astronomers, has again directed 
attention to the importance of close and frequent observations of 
the sun’s disc, on March 2X, 22, and 23, but especially on the inter., 
mediate date, with the view to detect the small planet, which lie 
assumes to have been already observed in transit on six occasmns, 
and which there would appear to be just a possibility, may be 
again projected upon the face of the sun at this time. In Kis 
reasoning upon this subject, M. Leverrier adopts for the place of 
the node, the value he had deduced from the well-known obser* 
vations of Dr. Lescarbault on March 26, 1S59, but the uncer- 
tainty attaching to the result renders it impossible to pronounce 
definitively on the occurrence of a transit in the present month. 

The six observations to which reference is made above are 
those of Fiitsch, at Quedlinburg, October 10, 1803 ; Stark, at 
Augsburg, October 9, 1819 ; Decuppis, at Rome, October a, 
1839 ; Sidebotham, at Manchester, March 12, 1849 ; Lescar- 
hault, at Org^res, March 26, 1859; Lummis, at Manchester, 
March 20, 1863. 

Attributing these observations to the passage of a single plains 
across the sua*s disc, he found a formula for the heliocentric 
longitude at any time, in which an indeterminate entered, allow* 
ing of several solutions of the problem of finding the period of 
revolution, and hence the mean distance of the body from the 
sun. Two of the solutions appear to possess equal precision in 
the representation of the observations ; in the tet, the time of 
revolution is found to be 33*02 days, and the mean distance firom 
the sun 0*201, that of the earth bring taken as unity: in the 
second solution the length of the revolution is 27*96 days, and 
the mean distance 0*180. Whichever period we adopt, we find 
from M. Leverrier’s formula that the suspected planet should 
be in conjunction with the sun on March 22, astronomical 
reckoning, for the meridian of Greenwich, though to decide 
definitively as to the passage or other wise of a planet across the 
sun's disc at this time. It will be necessary to examine it not 
only throughout the whole of the corresponding revolution of 
the earth upon her axis, but owing to uncertainty in the data for 
prediction, during the twenty-four hourS^pioceding and following, 
or as already stated, on March 21, 22, and 23. 

It is difficult to understand how six observers, without, as M. 
Leverrier remarks, any relation with earii other, nor any know- 
ledge of the periods under discussion, can have fallen b; chance 
upon six exact epochs of a phenomenon explicable by the 
motion of a single planet. Though suspicion has attached in 
the minds of some astronomers to one or two of the observa- 
tions to which we have referred, the fact pointed out by the 
illustrious French astronomer does appear very strongly confirm* 
ative of their reality. At any rate, the existence or otherwise of 
such a body may be decided by systematic examination of the 
sun's disc, near the calculated epochs of conjunction, within 
the assum^ traiisit«Unnts ; but it so happens that after the 
present month there is very little probablUty of ^a transit 
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taking i^ace eithet at the ipiing or antaaoh node for several 
and hence the grader necessity Ibr oontinuous ohser« 
wtionof the sun at the period named. 

Extensive prepatatioO has been made on the recommendation 
of M. Lcverrier ; the Asbronomer-Koyal apiling himself of the 
telegraph, has notified observers at Madras, Melbourne, Sydney, 
and at WeUington and Canterbury, New Zealand, and we Iclieve 
Intends to organise a careful watch upon the sun^s disc at the 
Royal Observatory, Greenwich. We know that a similar scru- 
tiny will be carried into effect in American longitudes, so that it 
is not probable that a planet can present itself upon the sun on 
this occasion without being detected. Photography will be 
brought into requisition at more than one station* Where it is 
not available in the event of a planetary body being detected, it 
will be necessary to determine the differences of right ascension 
and declination from the sun’s limbs at frequent intervals as long 
as the object is projected upon the disc ; from such observations 
carefully matle the position of the orbit will be very approxi- 
mately determined, and we should be enabled to follow up the 
new member of the solar system. 

The Nsxv Observatory at KiRi..~-.Prof. Peters has issued a 
Iffief description of the new observatory just erected a little to the 
north of Kieh the present head-quarters of the Astrommuchc 
Nackrichtm^ The unfavourable position of the observatory at 
Altona, so long directed by Prof. Schumacher, and the desire to 
bring the establiahmcnt into nearer relation to the university at 
Kiel, led to successful negotiations about tw^elve years since for a 
suitable site near the town. The buddings were commenced in 
1S71 and are now completed. There is a free horizon and a con- 
siderably better climate than at Altona, and no interruption from 
smTOundiog buildings. 

The instruments in the newobsemtoiy include Relcbcnbach’s 
meridian circle, formerly at Altona, which was so fai improved 
by Repsold, as described in the Aslro^wmi^tht Noehrithien, that 
it may be comidered a new instrument. The Rep^iold equatorial, 
also at Altona, is mounted in one of the smaller towers, and in 
another, a parallactically-mounted comet-seeker, to which is 
attached a 4-feet refractor, its optical axis being parallel to that 
of the comet-seeker. Prof, Peters explains that the refractor 
being provided with a high power, may be useful in deeding 
whether any nelnilouty caught up in the seeker w a comely or a 
star-cluster. 

About two months since, an equatoreally mounted refractor by 
Stetnbeil of Munich, with an object-glass eight Paris inches in 
diameter, was added, of the performance of which Prof, Peters 
pomlses details at a future date. The meridLin circle is at 
present employed in tlie observation of all stars to the ninth 
magnitude, within 10® from the pole, the same class of work, 
indeed, in which Schweid and Carrington so long occupied 
themselves. 

The position of the new observatory at Kiel is in longitude 
oh^ 4J0m. 35*5 E, of Greenwich, and latitude 54“ 2d 29 *7^ 

Brides Its coimcctipn;with the Kiel University, the observa- 
tory IS also in relation to the Danish Marine, and contains faci- 
lities for testing the rates of chronometers at different tempera- 
tures, and a time-ball, apparently very similar to the one at our 
Royal Observatory^ which is dropped at noon, mean time at 
Kiri. 


fiSPraiucni (Fl,).— O f this star Baily says, “Observed by 
Flamsteed on May 6, 1691, at X4b. xom. 5S8,, and regularly 
reduced by him* . . • But no sucli star is now to be found, ft 
is neither Ploxsi *vii. 308, nor xvl 251, as conjectured by that 
astronomer, Proi Airy has been kind enough to look for this 
star, at my request^ but has not been able to discover it** The 
place of this star, ^en in t]be British Catalogue^ brought up to 
1850^ is— 


ItA* 

N.P.D. 




Theta ii no stir in this position In Aigrisnder*s southem seuei 
nor in the aones observed at Washington ; neither i« diere mu 
star In these aones with which it can earily be identified, oi 
admittmg"'any probable error of observation. Did 
observe an object of the class which we are accustomed to terc 
“ new stars ? The Chinese annals record the appeamnee of 
extraordinary star in the year 386, which remained stationar; 
from April to July in the same “ sidereal-division that 6 
Ophiuchi would fall, and then disappeared. It may be wort^ 
while to watch any small stars near its position. 


BIOLOGICAL NOTES 

Flora of New Guinea. — Letters from Sydney of Januar 
12 state that the Italian traveller, D’ Albertis, had retume* 
there from his last trip to New (luinea, and was engaged i 
preparing an account of bis voyage up the Fly River. HI 
fine collection of dried plants is in the hands of Baron vo 
Mueller at Melbourne, who is describing many of the new plant 
in his “Papuan Flora.” Among them is a grand Hihhrm 
which Baron von Mueller has named llihsem alhertmi . ii 
nearest affinity is with Ihhmts of Hooker, of Gun 

daloupe and Dominica, in the West Inches. There is alro a nei 
A/ucumf which he has named Muruna htmuUu D’Albcrti 
desaibes this as one of the most beautiful of all the flowers see 
in New Guinea j it is abundant on the banks of the Fly Rivei 
and the pendulous mas<^cs of large red blossoms cover the loftiet 
trees from the base to the summit and form one of the mot 
gorgeous sights it is possible to conceive* There was also a yrilos 
flowering species of the fame genus which was rare, and onl 
met with in the interior of New (Guinea, in lat. d* south, on th 
banks of the Fly River, The flowers of this species were onl 
seen cn the tops of the trees, forming a dense mass of blossoms 
T i?rc was likcwbe another species of Muruna met with, bearin 
blue flowers. All these and a number of other novellies wi 
duly appear in Baron von Mueller’s forthcoming pan of hi 
“ Papuan Flora.” 

SaimO ARrrURUS.-— W c are informed that the Salmonou 
brought home by the Arctic Expedition from Grinneli Land is 
new species of Charr, described by Dr. Gunther under the nam 
of Sahno arciurus^ It resembles in some points the Loch Killi 
Charr from Invemcss-shire. 

Prof. OvsiANNiKOFi on nnt Funcuons of the Ci iu 
niu.UM. — In the seventh volume of the Memoirs of the S 
Petersburg Society of Naturalists Prof, Ovsiannikoff commun 
cates the results of experiments he has made in collaboratio 
with M. Wehky on the physiological functions of the cerehrilwTin 
Preventing, by the tying of the carotid artery, the effusion < 
blood which usually accompanies the cutting out of the ceu 
helium, Prof. Ovsiannikoff proved by a series of experimen 
that the last operation does not at all paralyse the co-ord!natio 
of motion, A rabbit remained alive during two weeks after a 
the upper half of the cerebellum was cut out, and did not sho' 
any traces of such paralysis, nor did it loite its faculty of conoid 
nating its movements after all the cerebellum was cut out, unt 
an effusion of blood produced this result* A long series ( 
varied experiments made by M. Ovslantilkoff cwi rabhits, pigcom 
fishes, and frogs, confirms this result, as well as some wel 
known pathological cases reported by Brown^Sequard, Man 
Combetta, and others. 

Fauna of Larb GoKCHA.---l'he sev^th volume of th 
MmoinxA the St Petersburg Society of Naturalists ooutak 
interestieg information, by Prof* Kessler, on Lake Gokcha, 
in the Erivan govemwent (Cattcalu$), at a tieight of 6,41(9 f«ti 
'^It IS surrounded wlrii mountaitw flrom 9,000 to 12,006 feet hi 0 
and occunies akimt 660 square miks. Altegelhes its avera| 
depth is ftom tjo to ^$0 feet, readhing only In histanee t 
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361 ftet. The lake ha* only » ai»*W »h*llow outOow, the 
fivtr ZftOgA) into the Araks. The /auna of the lake and 

of it« shores is varied. SpongUlif, not determined a& yet* are 
very numerous Among the Vermes the most common is the 
i^ephelis vu^aru , the Crustacea are represented by a variety of 
microscopical forms and by a species of Oammaru^, this species 
being probably all but the only representative of that kmd, as 
the dredging was not pursued to depths greater than 150 feet 
The snails are remarkably numerous, and all belong to species . 
common m European lakes {limniTUs staknahs, / ozatu^, I 
^afteu/artuSf and Plamfhts caimatus) , they differ only by their 
unusually fine and brittle sliales. The common frog (a local 
variety) and the Bufo vtrtdts are numerous Ihe number of 
hshes is immense, but they belong to only five species, of which 
three are new These Ilwct, w hich occupy an intermediate posi- 
tion between the Salmo /at to and the S hut fa and *S lantstfts^ 
will be described by Prof. Kessler under the names of iioltno 
tschaUf S ke^aftuni, and S holschai The fourth species of 
fishes is very nearly allied to the C at>oda fundnlux^ I*aU , a 
species most characteristic of Central Asian waters The fifth 
1$ akin to the Bar bits ryttf De Xillipi , it inhabits mostly the 
fchoit and cold rivers running from the mountains 

Anis ~~ Mr McCook has recently brought before the Academy 
of Eatuial Scienccsof Philadc Iphn, an account o\ his investigations 
on Botwua ntfa He finds that ants descending the tree paths, 
with abdomens swollen with honey dew, arc arusted at the foot 
of the tius by workers from the ant hill Tlit descending ant 
place ^ its mouth m contact with that of the food seeker, the 
two being reared on hind legs 1 K(|uently two or thiee of its 
fellows aic thus fed in succession by one ant, mostly com 
placeutly, but sometimes only on compulsion Mr McCook 
made many experiments, which lead to the conclusion that there 
IS complete amity between the ants of a large field, embracing 
stmc i,fioo hills, and many millions ol creatures Insects fiom 
hills widely separated alw i)s fiateriiFul comp’ctely A number 
of ants from various hills were fUred m an aitifieial nest, and 
harmcniously built galleries and luintly cared for the cocoons 

Klv 1 ut ms or Hat ij insLMA —The second half of the 
second volume o*" Btof^^tsc/u Sfudutt, by I)i L Haeckel, has 
just leached us It contains an account of a wonderful family of 
minute forms belonging to the genera Haliph) sema and Gastro- 
physema, and some supplementary remaiks on the Gastrma 
theory bix plates illustrative of the new forms accompany this 
pait The genus Hnliphyscma was established byBowerbank 
for 7 / iumanowtcztt II tamulomm The species described 
as II echmotdes seems almost certainly to be that described m 
l8yo, by Perceval Wright, as tValh btt, but the two new species 
described as // pt mot dwie II gU/rgenna, the lattci with 

a mosaic of Globigenna shells laid over it, are most extraordinary 
and interesting forms The presence of a pore area in the tiny 
form figured m the previous note seems to pomts to its no 
having any close affinity to this new family of Haeckel 


BTOTES 

Pkor. Sm C Wyvilie Thomson, F R S, has been ap- 
pointed Rede Lecturer at Cambridge for the ensuing year. Sir 
WyviUe Thomson will deliver a lecture in the Lister term 

A Boianical Congress assembles at Amsterdam on the 12th 
of April. 

The Iron and Steel Institute meets m London on March 20 
and following days On Wednesday, the 2i8t, at the rooms of 
die Institution of Civil Engineers, Dr. Siemens, F K S , will 
deliver his mauguial address, and the Bessemer Medal will be 
pi^senled to Dr. Percy. A number of Important practical papers 
^ dpsm for reading. 


Cayi. Allen Younc. has presented to the Museum of the 
Royal College of Surgeons a collection of the skulls of Esqui-- 
maux obtained by himself and the surgeon of his vessel, Mr. 
Ilomcr, during the last cruise of the Pandora, The honour of 
knighthood has been conferred upon Capt Young. 

Snt John Luunork’s Ancient Monuments Preservation Bill 
wois, we are glad to say, read a second time m the House of 
Commons on Wednesday week We hope none of its important 
provisions will be impaired m the select committee to which it 
has been referred, but that it will be passed essentially as it 
stands 

The Ameiuan Chemist for December, 1876, contains an 
interesting Inaugural Address to the American Chemical Society 
on “ Science in America,” by Dr, J W Draper The Address 
on a similar subject by Vice X’resident C A Young, at the last 
meeting of the American Association for the Advancement of 
Science, has been pnntcd separately In both addresses the 
important work done by Ameucans In various departments of 
science is justly insisted upon, and the fature of science in 
America spoken of m hopeful terms Men of science in England, 
wc arc sure, will heartily endorse all that l^rofessors Draper and 
Young claim on behalf of their countrymen as original workers 
in science, and there is every reason to believe that tliere is a 
bright future for science in America 

As soon as the news that Mr hduard, the Scottish Naturalist, 
had lesigned the curatorship of the Banff Museum spread over 
the country, he was piessed to accept various situations among 
others one m Aberdeen and another in Durham, the latter in the 
University of that city He has been obliged to decline all these 
offers owing to the state of his health He had been solicited 
I by the Meteorological Society of London to become one of their 
I observers. This request he had ouing to the same cause 
declined The work Is, honever, congenial, and does not 
demand a change of residence, and we btlievc he has yielded to 
a second very pressing application 

Tiir Sedgwick Piue, founded m honour of the Ute Prof. 
Sedgu ick, for an essay on a geological subject, has been adjudged 
to Alfxed John Jukes Browne, B A , of St John's College, Cam- 
budge I he subject of the essay is ** the l^ost-tertiary deposits 
of Cambridgeshire, and their relation to deposits of the same 
period m the rest of East Anglia.” The subject for the Sedgwick 
Pn/e to be awarded in 1880 is the best essay on ‘*The Fossils 
and PaKonlological Affinities of the Neocomean Beds of Upwaie, 
Wicktn, and Brickhill The prize is open to the competition 
of all graduates of the Univeisity of Cambridge who have lesided 
sixty days during the twslvemonth pieceding the day the essays 
must bt sent in, that is, before October i, iSSo. 

A FRt 1 1M1NAR\ meeting has been held m Pans by some influ- 
ential followers of the I'usuive Philosophy for tlie purpose'of esta- 
blishing a course of lectures according to the system of Auguste 
Comte, as modified by Littrt Iiilpdrtant resolutions were 
passed as to the teaching of the several sciences which, according 
to the theoretical view adopted by Comte, constitute the encyclo- 
pedic education At the next meeting resolutions will be pro- 
posed for meeting the expenses of the institution and regulating 
Its administration 

An anangement has been made with the Cassel publislier, 
Theodor Fischci, whereby the hitherto very expensive publi- 
cation PaUontographsca^ will be published m yearly volumes at 
not more than forty-five shillings each 

The Balloon Commission of the French Government, styling 
Itself * * Commission pour les Communu ations par Voie Adrienne^ 
has become a standing institution, and includes within its pro- 
vince carrier pigeons as well as Aeronauts and balloons. 
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In the ytmrm/ xj the S&ci^y of ^rU for Maroh 9 ■will be 
found an important and itttereating lecture by Prof, A, B. W* 
Kennedy, C.E», on'* The Growth and Present Position of the 
Science of Machines*** 

This unification of the meridian has been (advocated at Rome 
before the Italian Society of Geography, by M. Boutillier de 
Beaumont, the pre^dent of the Geneva Geographical Society* 
He proposes to adopt the Behring meridian which has Iwien 
chosen by the American meteorolc^cal service for the universal 
daily observations. M. Boutillier de Beaumont proposes also to 
adopt the division into hours of fifteen degrees for angnlar divi- 
sions as well as fox temporal minutes* 

Manv of us will have read with interest Capl. Wiggins’ 
account of his endeavouis to establish sea-communication with 
the gieat livers of ^Jorth Siberia, as given in the last number of the 
Geographuai Magazine. Capt Wiggins has now just started on 
his return to the Yenisei, overland, to bring back his ship which 
he stowed away in October last at Kureika, on that river. He 
is accompanied by Mr. Seebohm, F.Z.S., a distinguished 
member of the British Ornithologists’ Union, who' has embraced 
this opportunity of visiting the nesting-haunts of some of our 
rarest and least-known European birds, and otherwise exploring 
an almost unknown country* 

A Soc itrt des Voyages d’h tudes aulour du Monde ** has been 
constituted at Paris by the liberality of M. Bischofsheim and 
others. Its object is to organise a regular service of voyages round 
the world for the instruction of those who are able to afford the 
expense. The first departure is to take place fiom Maiseilles in 
the end of May next. The voyage will occupy less than a full year. 
Opportunities will be given to cross South America fioin Monte 
Video to ^’aiparais<)/aIuI to visit the tJnilod States and India. 
The commander of tlie steamer will be Biard, a lieutenant in 
the Kational Navy and the promotet of the Society. Passengers 
may be registered up to April 10 next. A libraiy, initruments 
for experiments, and a stall of competent teachers will be on 
board. 

Amo\<* the papers in the January number of the /htl/eUn of 
the French Geographical Society are the following • -On a 
journey into the Sahara and to Khadames, by jM X^argeau ; 
Aciosb the Pampas, by M. TJi'feirp Charnay j o'l French 
Kxpeilition to the Ogovc, by M, Savorgnan de Biar/i ; a letter 
from Dr* llalub on his travels m South Africa 

We regret to notice that the Matquis ilc Compiegne, the 
French West African explorer, In'* die<l of a wound received in 
a duel at C'airo. 

A A.1. Society was established at Marseilles in 

the beginning of March. The president of the new Society i.s 
M* Itambaud, a merchant who is acting as representative of 
the Sultan of / uinbar. • hjot kss than 200 members subscribing 
li, were ngisteicd, and donations have been collected to the 
amount of $00/, A public library has been opened, a course of 
public lecturra on gec^grapby established, and the Society is 
ni ranging a Museum of Kaw Materials from every coimtry* 

The /ht/} TeJni^aph announces the receipt of important , 
letters from Mr. Stanley, under date Ujiji, August 7 and 13. j 
Mr, Stanley has made a complete -urvey of Lake Tanganyika, appa- 
rently settled the questions of outlet and level, and made impo^nt 
discoveries at the north end of the lake. He also describes his 
discoveries at and about the Nyan/a*, though it does not appear 
that he has succeeded in circumnavigating Albert I^yanaS* Mr* 
Stanley intcuiled to cross the country to Nyangwe^ where he 
would determine his final coursCf 


At the mectii^g of the Royal Geographical Spoicty o» Mou^ 
day the business consisted of the reading of pufem On the 
Distribution of Salt in the Ocean,” by Mr. J. Y* Buchanan ; 
** A Journey through Formosa,** by Mr. li. J. Allen j and ” A 
Trip into the Interior of Formosa,” by Mr, T. L, Bullock. The 
first paper summarised experiments which liad been made during 
the cruise of the Chalknget on the specific gravity and saline 
strength of the ocean water at various deptlis* 1,800 samples 
had been obtained, and by the testing of them Mr. Buclianan 
had ascertained, first, that the specific gravity of sea-water was 
greater than that of fresh ; and, second, that the variations 
in its specific gravity pretty exactly indicated the amount of salt 
held in solution. It liad been found that Uie water was freshest 
at the equator and at the poles, and most impregnated with salt 
in the intermediate regions. The papers on Formosa were 
descriptive of the journey^i through the island taken by the 
respective readers, and cnteied into details of the character 
of the inhabitants— Chinese, sem(*bArb*irians and aborigines. 

On March 26 Sir George Nares will read a paper on the 
"Geographical Results of the Arctic Expedition,** at the^Royal 
Geographical Society. 

We have received from a correspondent a very detailed ac- 
count (illustrated by drawing*.) of the Kimberley diamond mine 
in South Africa, The conclu*;ion as to the mode of origin of 
the diamonds to which bis study of the district appears to have 
led our correspondent is as follows That they were formed in 
volcanic vents which have been opened in the midst o( sedi- 
mentary rocks (sandstone and shale, with thin coaly seams), 
which vents probably existed at a considerable depth under the 
sea. As to the material which hy its decomposition may have 
yielded the pure carbon in a condition ready foi crystallisation, 
our correspondent suggests that it was probably some hydro- 
carbon derived from the coal by distillation. 

We notice the following details on the furassic flora of 
Eastern Siberia in a memon by Dr. Oswald I leer, pub- 
lished in the Mevunti of the St. Pctersbuig Academy of 
Sciences. This lurmatioiv occupies about 200 miles along 
the shores of the Ainoor, between the villages Oldoy and 
Vaganova, and bolder, piobaMy, the south-western foot of 
the Stanovoy ndge. In tlie Irkutsk government it occupic'. a 
large space m tlie south -e.xstein corner of this province, where 
the distuct aiound the village Ust- Haley (on the Angara, forty 
miles to the north of Irkutsk) will be now, aftei the appearance 
of t Kwald Heer’s clcacription, one of the most typical representa- 
tives of the Jurassic flora, by its hcautUully preserved plants, 
insects, and tidie.. All Siberian Jurassic plants belong to the 
period of the Brown jura, and Ihcir nearest relations are the 
Jurassic dey>osils of Scaiboiough and of ('ape Bogeman, in 
, Spitrbergen. They mostly belong to new sptcits; tlie m 'St 
j common of previously-known species being only the Atphitmrn 
I (Pecopkris) (V/iithiefttey and the Ci^gko Ilnttam. "J'hree atiU 
existing kinds, Aplemumy 7 V/yrsopU/ is, and DhkwntHy have 
their representatives among the JCast .Siberian Jura. The 
mo.st interesting group, by the variety of its forms, is the group 
of the Coniferse (mote than thirty bpecies), and especially the 
group of the Saliabuno?. Altogether, the Siberian Jurassic flora 
occupies the first rank by the variety of species it affords 
(eighty-three species), the riche,sl yet known flora, that ot 
Vorksbire, numbering only seventy-three species. 

A coREBSTONimNT writing from KnoxviUe, Tennessee, U.S., 
states that on two occasions he has witnessed true towering in 
wild ducks, one a call duck the other a summer duck. adds 
to the Bat of towering birds already named the Virginia quaB, 
{Otfyx vir(!ini(tmts)t and wild pigeon 
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A MWCTICAI. Society of Nitawl Hletoiy lias lieen reoetitly 
WtabUiihed in Paris laiAe* the title of Sodctrf faririenne. Its 
special fdea is to procure youttg people tlie aaeaiis to study nature 
by lectures and excursions. 

From researches on the nature of the wwel “dang,” in Prof. 
HelrtkholU*s physicfll laboratory, Ms Auerbach {Po^g, Ann.) 
come$ to the following conclusions, which appear to throw new 
light on some uiieolvecl problems : — 1. All clangs, especially the 
vowels of the human voice and speech, are to be dcfinetl as the 
consequence of the Joint action of two moment®, a relative 
and an absolute. t* The relative moment is the mode of 
distribution of the wholeHntensity among the individual partial 
tones as determined by their ordinal number/ The absolute is 
the dependence of the whole intensity on the absolute pitch of 
the partial tones, and the modification of the distribution, on 
change of the fundamental tone, therewith connected. 3. The 
difiference of the vowels in the former relation is a result of the 
power of changing the form of the mouth-cavity. The differ- 
ences of the absolute pitches characterising the various vowels, 
and of their influence, aie a result of the power of changing the 
volume and size of the mouth-cavity. 4. The first partial tone 
is always the strongest in clang ; it deserves, therefore, the 
name of fundamental tone. 5. The intensity of the partial tones 
as such decreases in general as their ordinal number increases ; 
exceptions indicate the nearness of the boundary of the con- 
sonant region, 6, The intensity of the partial tones decreases 
more slowly the nearer the vowel clang is, therefore more 
quickly the duller this is. 7. The characteristic pitch is higher 
the clearer, and deeper the duller, the vowel clang. 8. The 
variations of the intensity, in consequence of the influence of the 
ebamet eristic pilch, are greater the fuller the vowel is. Very 
slight variations indicate the nearness of the consonant region. 
9. All the vowels admit of being sung within the whole range 
of the human voice ; but the dull speak in very hicfh, the clear 
in veiy deep, positions, to. A little attention only is needed to 
perceive in a vowel clang the over- tones (often comparatively 
very strong) without artificial aids. They then sound very simi- 
lar to the pure tuning-fork tones. 

Continuing his researches on fluorescence, M. Lommel 
{Pogg. Ann.) an*ives at the following conclusions i. There 
arc two kinds of fluorescence. In one each excitant homo- 
geneous ray falling within the limits of the fluorescence-spec- 
trum excites not only rays of greater and equal, but also lays of 
shorter wave length ; the latter so far as they belong to the 
region in question. In the second kind, each homogeneous ray 
excites only rays of greater or equal wave length. 2. There arc 
substances which have only the first kind of fluorescence ; each 
excitant ray excites the whole fluorescence spectrum. Hence 
they are not subject to Stokes’s law. Such aic naphthahn, red 
chlorophyll, and eosin. 3, There are substances which have only 
the second kind of fluorescence, and which therefore, throughout 
their fluorescence spectrum, obey Stokes’s law. Such are most 
of the fluorescent substances hitherto examined. 4. There arc 
substances whicfli have both kinds of fluorescence, so that the 
first kind is proper to a certain portion of their fluorescence 
spectrum, and the second kind proper to their remaining parts. 
Hence these obey Stokes’s law only in part Such are chamne- 
Un red, bitten and green. 

1 HERS are several ways of decomposing water with only one 
e}eetrode. One is this : let some water in a glass be brought in 
eofltact with a Wollaston electrode (<>., a flue platinum wire 
indeed hr glam end touching the water only by its extreme 
seetkb), md connect the wire with the conductor of an electric 
, ^ actiott. Fine bubbles of oxygen are liberated at the 

> point. What becomes of the hydrogen ? M. Lippmwm replies 


{yicfum4ii de Physique) that so long as the water continues charged 
the hydrogen remains in excess. On disdiarging the water it 
escapes at the platinum point, this being then the electrode of 
eadt. But may it not be that the hydrogen is set at liberty within 
the liquid or at its^ surface while the corresponding oxygen is 
liberated (there being, according to this view, two electrodei^, 
one the platinum point, the other diffuse and of large surface) V 
The objection, M. Lippmaii says, cannot be refuted by direct 
experimeni, but the impossibility of the hypothesis appears on 
considering the quantities of chemical and electrical work called 
forth during the experiment. lie gives two demonstrations ot 
this. 

We have received the first two numbers of a new Italian 
monthly periodical, t Elcttricista^ the object of which is to give 
an account of the progress of the science of electricity. This 
publication is one <if many signs that the countrymen of Galileo 
have made up their minds again to fake an active part in scien- 
tific investigation, and especially not to foigct that branch which 
owes so much to Volta. The papers do not lay claim to origi- 
nality, but the first number especially is interesting, and if kept 
up on the same standard the periodical can do a great service in 
spreading modem ideas in Italy, We note especially the papei 
on absolute electrical units, by Naccari, and on some phtnomena 
presented by electrified powders, by A, Ricco. The second 
number contains chiefly abstracts from foreign peiiochcals, 
Padre Secclu draws some conclusions from imaginary result's, 
which he believes were obtained by Mr. Chrystal in his verifica 
tion of Ohm’s law. 

IN a paper read the other day by Piilke, before th< 
Wissehschaftlicher Club of Vienna, on German emigration to th< 
United States, it was tstimated that lom 1820 to the juusent, 
nearly 10,000,000 must have emigrated, or a fourth of the entirt 
population of the United State.s. M. Fulkt lamented the extent 
of the movement, also the facility with which tile Germans in 
America seemed to lay aside tlieir customs and usages, and even 
their native tongue. In conclusion, he drew a parallel between 
the Germans in the United Stales, and the Germans in the 
whole of Austria. Here, too, the German element was about a 
fourtli ot the whole i>opulation, but what a contrast to the other 
case 1 

The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey radmim) from 

India, presented by Mrs. Payton ; a Rose Hill Parrakeet {Platy^ 
rercuw'xtmtm) from Australia, presented by Mr. J. J. Chapman ; 
a Rufous- vented Guan {Pettelofc rrisiata) from C'entral America, 
pre^'Cnted by Mr. Daiikl Miron; two Hooded Crows ( Cwt'wj 
cornix\ European, presented by Mr. F. Cresswell ; a Macaque 
Monkey {hfacacm (ynomoJgus) from India, deposited ; a Two- 
Wattled Cassowary (Casu^nus Hcaruncttlaiui) horn the Aroo 
Islands, a Hooded Crane (Oi/i Moniichu^) from Japan, a 
Hodgson’s Barbet {Megahetm hodgsont)^ two Striated Jay 
Thrushes {CrammaUtpila sirtata\ Black-headcd Sibias 

{Sthh capistrata^ three Brown-eared Bulbuls {Hemixos Bm^aia), 
tw’'0 Rufous-bellied Bulbuls {ffypsipeU^ P/M/andi)^ a Red- 
headed Laughing Thrush {TrochalopUron erythrocephalum) from 
the Himalayas, purchased. 


SCIENTIFIC SERIALS 

From the Naturforseher (January, 1877) we note the following 
papers On radiation in space, by II. Buff. — On cave-insects* 
oy L. Bedel and F, Simon. — On the germination of the fruits 
of mosses, by P. Magnus^— On the action of a di-electric body 
upon an electric one, by R. Felici, — On the preparation of pure 
alcohol yeast, by Morit* Traube.-— On tlie limit between eWk 
and tertiary deposits in the Rocky Mountains (U.S,), by M. 
Bekfontaine. —New researches on Bacteria, by E* v. M.--On 
the specific power of glycose (grape sugar) of turning the |flane 
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of polansutioD, by B. ToUeott^— >0n Out exhalation of carbon 
amoad the ^oorth of plant8> by L» Eischa«i»--Kesearchc8 on 
asoimilatton m plants* A. $tntcer.-«*On the assimilation of 
water and lime aolts by the leaw of plants, by J. Bohm.— On 
the plmnomena of heat aocompanyrng muscular action, by J. 
Nawalichin. — On the molecular volametfi of sulphates and 
selmiates, by Otto BetteraaooL — Electro-dynamic theoiy of matter, 
^ F, Zc^Uner.-^Ekments of the orbit of the double*star 24 n 
CMiopeise, by Ludwk Graber.— On the action of an electric 
discharge upon aoltd isolators, by W. Holtz* — On the external 
sexual oiifetences upon our fresh-water fish, by V* Fatia 

The Memoirs of the St, Peiers^un;^ Sorietjt of NaturaHsts^ 
iroi vlt, contains a series of valuable physiological contributions, 
the most important of which are :---On the comparative anatomy 
and metamorphology of the nervous system of the Hymenoptera, 
by £. K. Brandt. — On the influence of condensed air, oxygen, 
and carbonic add on the nervous irritability of animals, by M* 
TarhhanofT. — On changes in the ^e produced by the section 
of the nenms trigemmus by M. Chistoserdoff. — On the psycho- 
moiot centres and on the bifurcation of electric currents in the 
cerebeUum and ootpora quadrigemina, by MM, Weliky and 
Shepovaloif. — On the in&ence of salicyltc acid on the circu- 
lation of the blood, by MM. Dublcr and Chistoserdoff.— The 
action of cbinine and atropine on the hearts of frogs and rabbits, 
t>y Mdlle. Faatdldeff, and on the nucleus of the red globules of 
the blood, by A. F. Brandt. 


SOCIETIES AND ACADEMIES 
Losms 

Royal Aatronomical Society, March 9. — Prof* Cayley, 
F.R.S., vice-president, in the chair*— The minutes of the pre- 
vious meeting were read by Mr. Glaisber, F.R.S., the recently- 
elected secretary. — ^Two communicatious of immediate import- 
ance were made by the Astronomer-Royal. The first of these 
referred to the supposed intra-mercurial planet, and he expressed 
a wish that it should be published as widely as possible without 
delay In order that amateur astronomers might lose no oppor- 
tttttity of scrutinising the son^s disk during the latter half of the 
present month, but e^cially on the 22nd instant, from sunrise 
till sunset, lie had been requested by M. Leverrier to make 
known tl^t his comjHitation of the elements of the supposed 
planet, from such reported observations as were available, 
pointed to March 23 as the day on which it might be 
expected to transit the sun’s disk. He recommended that the 
^ould be continuously watched for several days before and 
after that date. The second communication of the Astronomer- 
Royal referred to the opportunity which will occur next autumn 
of determining the solar parallax by observations of Mars in 
opposition. Be read an extract from a pa|)er of his own pub- 
lished some years ago in the Monthly Notkes^ showing the ^eat 
importance be attached to this method as compared with others, 
and pointing out that fifteen years from the present time must 
elapse before another nearly equal opportunity will occur of 
applying it. He dwelt with much emphasis on the ease and 
simplicity of the observations required and on their singularly 
inexpensive duuacter. Lord Lindsay had offered to lend his 
lieliometer, and Mr. Gill had offered his services gratuitously for 
an expe^tion to St. Helena or Ascension for the purpose, so that 
the money required would not exceed 500/. The Government 
would be asked to supply this sum, but if they refused, other 
ahould be takep to raise the money, and if a subscription 
List necessary, ne would gladly contribute 20/. himself* 

Another Fellow, a member of the Coancl 4 then suggested that 
a part of the Carrington bequest might be available, and failing 
that, offered to contribute tool, towards the expedition if it had 
to ^ carried out by private means. — Mr. Gill was called upon to 
explain the peculiar merits of this method of determining the 
solar paralh^ It depended upon the difference of K.A. 
between Mars and certain stars measured early and late on the 
some day, which measures could be made by the heliometer with 
extreniettccttmcy.--* Papers were presented by Prof. Zenger, C. 
Todd, A* T. Arciinis, S. W. Burnham, Dr. Robinson, A. de 
Gtsparis, E. Stone, A. Martb, J. Tebbutt, Capt Tupman, 
Pfoh S« Newcomb, Capt. Abney, Sir G. B. Aity, T. W. Back* 
house, Rev* 5 * 1 . Pcarty, Dr. BaU, Dr. Royston Pteott, Mr. 
Penrose, Mr* Knotl Mr. Ndson, and Mr* Kobm, some of 
vihkk were read* Four new Fellows were elected. 

Linnean Society, Mkrch i.-**-ProC, AUnumn, F«R.S., pre* 
iident, in the dbalr*-*<Me«an4 E* Gillies, H. Goss, Dr* A. 


Gunther, and M. Moggridge were eleoted Fellows, and Dr* 
M. C» Cooke an Associate of the Society. The embryo of 
embryopterist Pers,, upon the fruit and s^ of 
whicn apecies Gsertner founded his genus Embryopleris^ was 
exhibits by Mr. W. P. Hiern. He explained how the imma- 
ture fruit was gathered in India for the sake of the tannin con- 
tained, and hence the probability of Gmrtner’s having been 
misled as to the true structure of the seed and imperfect embr^, 
which Mr, Hiern now correctly describes, — Dr. Maxwell Masters 
brought before the meeting a series of specimens illustrative of 
what is commonly known as Burrs ” or Witch-knots.” The 
examples exhibited were collected by Mr. Webster, gardener 
to the Duke of Richmond and Gordon, Some of these produc- 
tions were illustrations of dimorphism or bud-variation, probably 
reappearance of latent ancestral characteristics or disjunction of 
parental forms usually amalgamated. Others doubtless owed 
their origin to some injury to the terminal bud, subsequent 
hypertrophy of the branches, and excessive development of 
adventitious buds. Injury apparently was frequently the result 
of insect puncture, as in the case of the birch, the “ burrs” on 
which had been lately discovered by Mi&s E. Omcrod to be pro- 
duced by a species of Phytopus^ at other times it was the result 
of parasitic fungi or of injury conse<iuent on frost, the wounds 
caused by birds, the action of wind, &c.— A most important 
communication on the flora of Marocco {Sptctlegmfn Florcv- 
Afatoccame) vfz& read by Mr. John Ball, F.K.S. (l^res. Alpine 
Club). By a sketch map he pointed out the peculiar physical 
features of the territory penetrated at several points by Dr. 
Hooker, Mr, G, Maw, and himself in 1871, and he mentioned 
how that Marocco, though within but a few days' sail of London, 
was in many respects a Icrrti htro^ila to Europeans. Whilst the 
Sultan and population of Marocco generally are averse to the ad- 
mission of Christians and strangers into their country, the hill tribes, 
derived from the warlike Berbers, are decidedly Iioi*lile and indeed 
dangerous to travel among. The flora, then, of this interesting 
region, is necessarily very imperfectly known. Mr, Ball gave a 
lucid historical account of what little had been done by earlier 
botanists, Zanoni 1675, Spotswood 1673, and Broussonnet 1790-9, 
The collections ot the latter having been distributed to 
several European botanist*s, and here and there incidentally 
noticed by them ; Cavaiiilles of Madrid temporarily secured to 
Bpain a fair share of honour by his publications in the scarce 
periodical Ann, J. Ciemtas NaL M. (i^osson has Ulrly been 
working BrouKSonnei’s material deposited in the Montpellier 
Museum. Schoushoe, Danish Conml at Mogador, commenced 
iSox, but lett unfinished a flora of Marocco. Jackson (1809) in 
his account of the Empire of Marocco, has noticed the curious 
Gadoid Euphorbias. 1 *. Barker Webb in a short visit (1827) to 
Tangier and Tetuan, discovered a new genus of Cruci ferae. 
Between 1840-1870 several Frenchmen touched at various points, 
and the “Pugillus T'lantarum ” t>f M. Boissier, contain^: merely 
a germ of future work. — 'rbe Rev. Mr, Lowe contributed to the 
Ltnnean Society, 1850, a list of plants observed by him at 
Mogador. Bat notwithstanding the preceding lalxiurs, a mere 
tithe of the flora has yet been worked out, and almost nothing 
satisfactorily. Mr. Ball, in 1851, attempted to reach the higher 
summits of the Lesser At’a«, but the disturbed condition of the 
district obliged him to desist. M. Balansawat likewise repulsed 
in 1867 (though fortunate in collecting numbers of new and le- 
markable species) ; but Mr. Maw was more succes^al in 1869. 
Messrs, Hooker, Maw, and Ball’s routes in 1871 were then 
pointed ont, and detailed but technical description of the plants 
collected, given. In giving a summary of results in a tabnlar 
form, Mr. Ball showed that the proportion of Compositsie, legtt- 
minosm, and Ltliacem, is unusually large, whilst Gramineie, and 
Ranunculacesc is exceptionally small. Of Rosacem there are 
16, of Saxifragece 5, of Primulacese 7, of Gentianeae 8, and of 
Cypemcem only 28 species, thus showing the peculiarity that but 
a small proportion of these natural orders are present, which 
otherwise are so characteristic of the mountainous countries 
of the north temperate zone. It seems as if five temperate 
floras were represented as follows;— 1, Mcdfrem^n in 
general ; 2, Peninsula ; 3, Desert ; 4, African mountain flora ; 
5, Macaronesiaxi — ^to which may be added d, CosmopUlito 
or widdy-spread European species. The total number of pba^ 
nerogamous plants now described are tfliS species, and among 
these many novelties.— Mr. J. G* Baker then read a 
the LiUacese, Iridiaccas, Hypoxidacem, and Hdmodo^eih ofthe 
late Dr. Welwita^^s Angolan Herbarium, whldh, dfrough the 
courtesy of the executors, he been enabled to work not* 
Not only are th^e a Urge proportion of the species ndw tO 
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•eieo.ee, but in«ny geoem ut thongh pe^tog to 
Afriwo type* already koown. ,e*celfat condition of the 
•peciineM, the (*re taken in »election of wioot ^es and 
iA»aetet» of the plant*, and d«crlptions o“ the spot ^ 
Dr. Welwilseh have tended Mr. Baker * atudy vot cwplete 
and satiifactory.— A technical descriptire paper by Mr. Charlw 
Knight on the Lichen* of New Zealand, wm taken m read. 
— 'fte Secretaiy also read a ifljprt notice of a new form^of 
Ophinridoe from the Phittppines, by Mr. Edgar A. Smith. The 
distinctive charactoi* of the specimen the author regards as »nb- 
goicripi ftilid nunitis it {Oj^hioffiastix) Acutifhtttiuknd rmrahths. 


Zoolo^cal Society. March 6.— Dr. E. Hamilton, vicc-pre* 
«ident, i« the chair.-^Mr. E. W. H. Holdsworlh exhibited and 
made reroarhs on a specimen of Geocichla layardi^ from Ceylon. 
^Erof. Owen, C.B., communicated some notes made by Mr, 
G. F* Bennett, while exploring the burrows of the Ofnitk<^kyn- 
chus parad&xus^ in Queensland, wnth comments on them. — A 
Gomsnunicatton was read from Lieut. -Col. K. IT. Beddorae, con- 


taining the descriptions of three new snakes of the family 
Uropeltidae, from Southern India. — M. A. G. Butler read the 
descriptions of some new species of Heterocerous Lepidoptera in 
the collection of the British Museum, from Mad^ascar and 
Borneo. Amongst the latter was the type of a new genus, pro- 
posed to be called Minieuplma. — Mr. G. French Angas rem a 
paper in which he gave descriptions of a new species of Bulimtts 
from Western Australia, and a Paludmella from Lake Eyre, 


South Australia ; these he proposed to call respectively Bulimus 
pmsonhyif and PaludtncUa gilesu — A second paper by Mr. Angus 
contained the descriptions of one genus and twenty-five species of 
marine shells from Is>w South Wales. — Mr. Angus also read a 
further list of additional ^species of marine mollusca to be 
included in the fauna of Poit Jackson and the adjacent coasts of 
New South Wales, w'lth remarks on their exact localities, &c., 


thus bringing up the number of species now ascertained to in- 
habit Port Jackson and the adjoining shores to a gross total of 
693. — Mr, Phineas S. Abraham, M.A., B.Sc., read a paper 
containing a revision of the Anthobranchiale Nudibranebiate 
MoUusca. The paper comprised a geneial and historical intro- 
duction to this group of Nudibranchs, i./r., those which bear the 
branchioe upon the dorsal surface, more or less surrounding the 
4 arms, and allusion was made to all the principal work which had 
1 been done upon these animals. I'he second part consisted of 
I definitions of the larger divisions and of the genera, with the 
i enumeration, synonyma, references to and habitat ofi as far as 
i possible, every species hitherto published. In the last general 
^iist, viz., that by H. and A, Adams, but 163 forms were meii- 
^tioned; this list included 457. The third part contained de- 
‘ scijptions of forty-one hitherto undescribed species belonging to 
|the genera Dorisy Chromodorisy HexabranchuSy Acanihodoris 
and JDoridopsis, — A communication was read from the Count 
Salvadon, containing notes on some birds mentioned by Dr. 
Calmnis and Mi. Rcichenow, as collected in Papuasia and in the 
i Moluccas during the voyage of the Gazelle, 


‘ Geological Society, Febraa^2i. — Prof. P. Maitin Duncan, 
fF.R.S,, president, in the chair,— Samuel Arthur Adamson, 

’ William Mason Cole, Thomas Floyd, William Stukeley Gresley, 
Edward Pritchard, Joseph Pryor, and John Gwillim Thomas 
were elected Fellows of the Society. The following communi- 
‘ caUons were read -Gn possible displacements of the earth’s 
' axis of figure produced by elevations and depressions of her 
j surface, by the Rev. J. F, Twisden, M.A,, Professor of Mathe- 
\ S ^ College. Communicated by John Evan^?, 

I F.R,&, The object of this paper is to discuss the question of 
^ the possibility of a displacement of the earth’s axis of figure 
\ under the conditions indicated in a question (suggesting the 
possibility of a displacement of the axis of figure from the axis 
; of rotation, amounting to 15'^ or 20'') put to mathematicians in a 
passage of the Anniversary Address delivered to the Society by 
its president, Mn J. Evans, on Fetwuary 18, 1876. The treat- 
ment of the question is kinematical r the forces by which the 
elevations and depressions might be effected do not come under 
dism^sion. In determining numerically the amount of the devia- 
tion from the formulae investigated, approximate numbers seem 
to be sufficiently exact for every useful purpose. The conclu- 
«on« arrived at are gs follows t— (i) The displacement of the 
cartes axil of figure from the axis of rotation that would be 
wsMSted by the elevations and depressions suggested in the ques- 
ubove referred to would be less than icf of angle* (2) A 
of as much as 20^ could be effected by the el^a* 
wuiia depressions of the kind suggested only if their heights 


and depths exceeded by many times the height of the highest 
mountains. (3) Under no circumstances cowd a displacement 
of 20^ be effected by a transfer of matter of less amount than 
about a sixth part of the whole equatorial bulge. (4) Even if a 
transfer of this quantity of matter were to take place, it need not 
produce any effect, or only a small effect, on the poirition of the 
axis of figure, r.^., if it took place in a way resempling that sng^ 
gested in the question, it would produce a displacement amount** 
mg to but a small part of 20P. (5) If, however, wc suppose a 
deviation of the axis of figure from the axis of rotation amotmt" 
ing to as much as 20« to nave been by any means brought about, 
the effect would be to cause a sort of tidal motion in the ocean, 
the greatest height of which would tend to be about twice the 
dqnh of the ocean. The author suggests as probable that the 
eflfect of this tendency would be to cause the ocean to sweep over 
the continents in much the same way that a rising tide sweeps 
over a low bank on a level shore. (6) The^ notion that a large 
deviation of the earth’s axis of figure from its axis of revolution 
may be effected by elevations and accompanying defiressiom is 
at first sight an inviting way of bringing polar lands into lower 
latitudes, and thereby accounting for the more genial c lima te 
that is believed to have once prevailed in such countries as 
Greenland, 'Fhe investigation by which the above results have 
been obtained seems to show that the desired e^lanation is not 
to be sought in the direction indicated by Mr. Evanses question. 
Whether there i.s any other agency by which a gradual displace- 
ment of the pole geographically could be effected is a question 
of far wider scope than that discussed in the present paper, 
and one which the author does not profess to determine.^ 
— Note on a specimen of Biploxyim, from the coal-formation 
of Nova Scotia, by J. W. Dawson, F.R.S. The author de- 
scribed the occurrence in Coal-measure sandstone at the South 
Joggins of an erect stump of a Sigillarian tree 12 feet in length. 
It originated in a coaly seam 6 inches thick, and terminated 
below in spreading roots ; below the coal-seam was an under- 
clay 3 feet 4 inches thick, separating it from an underlying seam 
of coarse coal. The stem, which tapered from about 2J feet in 
diameter near the base to iJt foot at the broken end, was a sand- 
stone cast, and exhibited an internal axis about 2 inches in dia- 
meter, consisting of a central pith cylinder, replaced by sandstone, 
about I inch in diameter, and of two concentric coats of scalari- 
form tissue, the inner one ^ inch in thickness, the outer consti- 
tuting the remainder of the axis. The scalariform tissue of the 
latter w»s radially arranged, with the individual cells quadran- 
gular in cross section . A few small radiating spaces partial^ 
filled with pyrites obscurely represented the meduUaiy rays, 
wbich were but feebly developed ; the radiating bundles, passmg 
to the leaves, ran nearly horizontally, but their structure was 
very imperfectly preserved. The cross section, when weathexed, 
showed about twenty concentric rings; but these under the 
microscope appeared rather to be bands of compressed tissue 
than true lines of growth. The thick inner bark was replaced 
by sandstone, and the outer bark represented by structureless 
coal. On a small portion of one of the roots the author traced 
the remains of stigmarioid markings. From the above characters 
the author Identified this tree with Diploxylm of Corda, and 
stated that it was the first well-characterised example of this type of 
Sigillarians hitherto found in Nova Scotia. The author compared 
the structure of this stem with that of other Sigillarians^ and re- 
marked that it seemed to come within the limits of the genus 
laridy but to belong to a low type of that genus approaching 
dodendron in structure ; those of the type of S, ^ans, Br., and 
. 9 . ptmtlosuy Renault, being higher in organisation, and leading 
towards the still more elevated type dekcimed by him in 1870. 
He further discussed the supposed alliance of these trees with 
Gymnosperms, and the probability of the fruits known as 7 H- 
ganacarpa being those of Ei^illanOy and expressed the opinion 
that the known facts tend to show that there may be included in 
the genus Si^illafiay os originallv founded, species widely differ- 
ing in organisation, and of both Gymnospennous and Acrogemms 
rank. 

Royal Microscopical Society, March 7.— -H. C. Sorby, 
F.R.S,, president, in the chair. — A letter received from Mr. 
Frederick Ebsworth, Australia, descriptive of a supposed new 
method of using the micrometer, vfhidb, the antlior had found 

* The first draught of the paper, of which the above is an account, was 
drawn up last August, and was dtortly after sent to Mr. Evans. It WM 
written independently of tlis wider view of the subject taken by Sir W. 
Thomson m ms Address delivered at the last Meeting of t^ Erit^ Asso- 
ciatioo, and by Mr. O. Barwiu in his paper, of which an abstract has been 
pu&shed ia No. *75 ^ the Royal Society. 
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very useful an measuriiw tbe ilnenM qCwooI^ was read by the 
Sectary, --A oommumcatiou it<m the Itev. W. H. Ballinger, 
entitled Additional Notea on tlic identity of Mmmla crassi* 
N. rhmthoides^ and Pmstulta ** was read by the 

Seoretaiy, and some further observations on the subject were 
made by Mr. Ingpen, Mr* Slack, and Hr. Chas* Brooke. 

CAMBaiDGX 

Philosophical Society, February 26. — A communication 
was made to the society by Mr. Creighton on the order in which 
the secreting and ^ conducting parts of an acinous gland ap- 
pear m the individual development and in the succession of 
animals* 

Paris 

Academy of Sciences, March 5.-— M. Pelxgot in the chair. 
—The following papers were read :—On Uic temperatures of 
combustion, by M. Berthdot. hi, Bunsen’s hypothesis, that 
the specihe heat oi the components and that of the products are 
constant uoantities, independent of temperature and pressure, 
does not ala^ays apply ; 10 gases formed with condensation* 

Still his mea&mements allow of calculating without any hypo- 
thesis on specif heats, two limits between which the temperature 
of combustion ts necessarily comprised. That of carl>onic oaide 
by oxygen at constant volume is between 4,000 and 2,600 ; by air, 
bkween 2,200 and l, 75 t>- That of hydrogen by oxygen, between 
3,800 and 2,^Co; by air, between 2, 100 and 1,70a — Physical 
imd mechanical action of incandescent gases after combus- 
tion of powder; application of these facts to certain cha- 
racters of meteorites and bohdes, by M. iMubrc^e* — Agree- 
ment of the laws of mechanics with the hberty of man in 
his action on matter, by M. de Saint-Venant. —Observa- 
tions of solar protuberances duiing the second semester of 
1876 ; rotations Lvix. to Ixxv., by P. Sccchi. Very lew pro- 
tuberances ; average 5 ‘4 (and e\ tn this exaggemted, mcludiug 
small jets), average height 40 8 seconds. Few protuberances 
over 68 seconds, general maximum between 40® and 50® latitude* 
The moat notable point is the frequency of thin, very high and 
stn^ht hydrogenic threads, sometimes one minute high ; this 
indicates great calm. Metallic protuberances rare, and always 
preceding or accompanying spots* In December theie was an 
important instance of a spot with ap{>arent rotation ; two nuclei 
in same inmumbia, then separated by a bridge, which eie 
long was broken. The movement was in the direction of the 
hands oi a watch, and the spot near the equator gained on that 
further noi thu— Observations of the spectrum of Bo^e^y^s comet, 
by F. Seccln. Three bright bands, a broad one in the ^een, 
a narrower in the blue, a third sUll more narrow and less 
refrangible, but difTicult to deli ne.— Report, in name of the 
Academy, on measures to be taken against Phylloxera, in 
regions uninvaded or threatened. The Commission advise in- 
terdiction of exptiriatiott and Importation fiom phylloxensed 
regions, thorough destruction by fire oi any vines attacked, 
and vigorous disinfection of grovmcl and stocks in neighbour- 
hood. -—Dr. Bastian, in a letter, proposed to come to l^aris 
and make his experiments before the Comniission on spon- 
Uileous generation* — On the asymptotic lines of a surface of 
the fourth degree, by M, Rouchc. — Demonstration, by the prin- 
ciple of correspondence, of a tlicorem on the contact of surfaces 
ofan implex with an algebraic surface, by M. Fouret, — On the 
extenrion of the theorem of Fermat generalised, and of the 
Capwn An(Am/tiCus, by M. Liw:r.s,— On the mechanical theory 
of heat, by M. Levy*— Method of extracting platinum from 
chloroidatiimtes, by M. DuviUier. lie utilises the property which 
salts of pUtmuin Irnvc l>f ‘oeirtg reduced in boiling by alkaline 
formiates in the presence of alkalies. — On the isomerism of 
rotatory jiower in the camphols, by M. de Montgolfim. — On a 
vat of aniline black, and on the transformation of aniline black 
into a fluorescent rose ^colouring matter, by M. Goppclsroedcr, 
—Researches on the acidity of the gastric juice of man, and 
observations on stomachic digestion, made with a gastric 
fistula, by M. (iichet— Action of hydrosulphite of soda on 
the hepratosin of blood, bv M. Cazaieuve. The change of 
colour might prove useful in legal medicine. — Kxperir^tal 
study onw of the blood in transmission of vaccinal im* 
muntty, by M. Kaymond. He inoculated children with blood 
from newjy*yacciiiafod children. Neither was vaednation thus 
product noe was these tdterior immunity. Sput, resorting to 
transfusion of Mood foom a vaccinated heifer to another hedet, 
he obtained isnmiinity, in the latter, widioui any emptioii.--On 
the maintenanoe of cemstimt temperatures, by M. D’Arsonval. 
In his system are two ccmcenttk cytiiidio^omneal vesmi ; tlie>« 



! tertor, 0^ above, being the cavity of the stove ; the water bath 
IS in the concentric space, and its ailatarion acts on a caoutchouc 


compounds in the gaseous state is completely burnt in presence 
I of oxygen^ and a palladium wire while hot— On the unity ol 
the forces in geology, by M. Hermite. Gravity may serve as 
the common measure of the forces which maintain the equili- 
brium of continents*— Chemical exammatiem of turnerlte, by M. 
Pisanl— Observation of a parhelion on Febmary S, by M* 
Soucaze. — On the treatment of cancerous aflbetions by acetic 
acid and the acetates, by M. Curie.— Results of micmeismic 
observations, by M. Bertelli. 

Vienna 

Imperial Academy of Sciences, February i,— -On ?el* 


! tier’s experiment, by M, v. Waltenhofen. — On space-curves of 
the fourth order with a double point, by M. Weyr.— On the 
theory of electrodynamics, by M* lippicn,— -On the tlieory o( 
algebraic e<|uations, by M, IgeL — New method of deduction of 
Taylor’s series, by M. Zimels* —Report on the excavation of a 
bone deposit at Zeisclbcig, by M. Wurmbrand. 

I^'ebruary 8. — On collateral innervation, by M* Strick^.*- 
Contributions to knowledge of hydrate of chloral, by aM. Cech. 
— Researches on vaporisation, by M, Baumgartner. --On the 
condition of heal equibbrium of a system of bodies with refer- 
ence to the foicc of gravity. — On the diffusion of vapours through 
liquid films, by M. Kxner. — Observations during 1876 at tnei 
Central Institution for Meteorology and Terrestrial Magnetism, i 


R* Accademia dei Lincei, February 4. — Palaeontological 
notes on the fossils of Genoa marls, by M. Issel. — Thirty years’ 
experiments of Messrs. La was and Gilbert at Kothamsted, by 
M. Konna* — On some palaeozoic fossils of the Maritime Alps' 
and the Ligurian Apennines, studied by Michelottl.— The ter-' 
tiary formation of Reggio in Calabria, by M* heguensa.— Mono- 
graph of terti^ nucuhd*e found in the southern provinces ol 
Italy, by M* Seguen/a. — On the quaternary sea, by M, Moro.- - 
On the existence of realgar and orpiment in the hills of Santa 
Severa in the province of Rome, by M. Sella.— On the modular 
equations of Prof* 11 . J. Stephen Smith, by M. Cremona. —On a 
new difficulty proposed against Melloni’s theory, by M, Voipi- 
celli. — Effect produced by the mass of Monte Mario on the 
vertical of the observatory on that hill, by M. Kella. — Ex- 
perimental researches on electric discharge by M. RighL-^On 
a cl ass of finite and continuous functions which have only one 
derivative, by M, Dini.— On the degeneration of cut nerves, by 
M. Colasanti. — On the coloration proper of the retina and modi- 
fications of it, bv M.* Boll. — On the constitution of chloram- 
I monium and aldeiiydes of ammonium, by M. Schiff. 
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THURSDAY, MARCH a2, 1877 


SmriSM MANUf^ACTVRtNG INDUSTRIES 
BriUsh Manufiictnnng Indusirits. Edited by G. Phil- 
lips Bevaw, F.G.S. “ Hosiery and Lace/^ by the late 
W, FeUtin, Nottingham ; « Carpets « by Christopher 
Dresser, Fh* D. 5 Dyeing and Bleaching/^ by T. Sims 
(second edition' ; Pottery,” by L. Arnoux, of Min- 
ton's Factory ; Class and Silicates,” by Prof. Barff, 
M*A. ; Furniture and Woodwork,” by J. H, Pollen, 
M.A. (second edition). (London : Stanford, 1877.) 
Industrial Classes and Indusitial Statisfuii By G. 
Phillips Bevan, F.G.S . Vol. i , ** Mining, Metals, 
Chemicals, Ceramics, Glass, and Paper ” Vol. 2 , 
“Textiles and Clothing, Food, Sundry Industries.” 
(London : Stanford, 187^7.) 

T he first edition of the first two volumes has been 
already noticed in these columns. The speedy issue 
of a second edition bears out the favourable opinion pre- 
vnously expressed with regard to them, and of this senes 
of short comprehensive essays on British manufactures 
generally. There can be no doubt that any one wishing 
to take a general view of .any of the subjects on which 
they treat will gain a good idea of their principles from a 
perusal of these volumes. 

The latter two volumes, dealing as** they do with the 
condition of the Biitish industrial classes considered 
as workers^ foim an appropriate pendant to the 
“ British Manufacturing Industries,” in which the nature 
of the work which they perform has been alieady spoken 
of. Though, as Mr. Bevan says, the British workm.in 
“ has from a political point of view . . . been frequently 
written and talked about— too much so, indeed, for his 
own good or for the good of the country — his social con- 
dition as dependent upon, or connected with, his special 
branch of labour,” is comparatively seldom inquired into. 
This topic forms the subject of the present work. 

In ti eating the subject one or more chapters are de- 
voted to each of the divisions named above. A descrip- 
tion of the character of the work in each department is 
given, together with the conditions whether healthy or 
otherwise, under which it is performed. This is supple- 
mented by statistics as to the numbers emploj ed m the 
various mduslties, the quantity of material manufactured, 
its value, the wages of the workman or workwoman, the 
effects of various industries on the rate of mortality, and 
some account of working class legislation and federation. 
Ihe distnbution of the various industries over the country 
is graphically shown by two maps in each volume. 

The statistics are very full and complete, and being 
compiled mostly from official sources, may be taken as 
accurate and reliable. With regard to the introduction 
of this profusion of figures the author remaiks that he has 
done so “ in the hope of showing, how intimately allied is 
the development of our manufactures with the state of 
wages and the general condition of the working classes.” 
There can be no doubt that Mr* Bevan^s volumes clearly 
slmw that onr English operatives are in better condition 
IrexteraUy now than at anjf previous period, and this is 
m be the atan<%oiiit from which they are 


In reading the dcsciiptions of the vatious handicrafts 
and under what conditions they are executed, one sees 
that there is much yet to be done in some branches to 
render the work still easier of execution and less un- 
healthy. Scicicc has done much for the coabxninerj 
but more remains to be done in order that he may be 
belter protected from sudden outbursts of fire-damp car 
choke-damp. It is evident from the quotation of Dr* 
Angus Smith's analyses of the air from metal mines, that 
some further legislative enactment is required to compd 
the more thorough ventilation of such mines. Blast- 
furnace workmen, it is true, do not work under vtry un- 
healthy or dangerous conditions ; but there are one or 
two pomts in which there is room for improvcincnt. For 
example, the “chargers ” more particularly, are now and 
again rendered insensible by breathing escaping carbonic 
oxide, sometimes with fatal results ; while once in n 
while, from the fall of the material in the furnace after 
“ scaffolding,” explosions occur in the “ hearth ” resulting 
in the forcible expulsion of the front or side of the fitrhace 
and of the molten metal, which occasionally envelops 
the workmen, who in some instances have been literally 
roasted to death. Possibly at some futute period the 
dangers to health and life arising from these causes may 
I be diminished or entirely obviated by the application of 
I scientific principles. 

The injurious effects and diseases resulting from the 
vapour of ordinary phosphorus and “ phosphoric fumes ” 
in match-making ate fully pointed out (and the remedy in 
the use of red phosphorus), also those of oxide of zme, 
sparks of metal and dust, poisonous gases, powdered 
glass and emery, and poisonous colours, in brass, needle, 
chcniKal, glass and emery paper, and paper-hanging 
manufactures. In the second volume the “ sizing of 
cotton goods, “ singeing ” of fabrics generally, “heckling*^ 
I of flax, preparation of tobacco, use of “ Scheele's green 
and similar preparations in flower-making, and the close- 
ness and general want of ventilation in workrooms, in 
dress-making, &c., are shown to result prejudicially to 
the health of the worker. Affections of the e> es from 
close w^ork, as in watch and lace making, are not lost 
sight of. Neithei arc defoi mines resulting from working 
in constrained and unnatural positions. 

In this connection it may perhaps reasonably be 
doubted— as the result of actual experience— whether 
“ the effects of chlorine arc transient and less serious ” 
than follow from the inhalation of sulphuretted hydrogen, 
'V^'^eldon's chlorine-process is noted as an improvement on 
the old process, while Deacon's — which may fairly rank 
with it— is left unnoticed. the same page a small 
matter needs correction ; “ mangan/te ” and “ permanga- 
n/te” should, of course, be manganMe and permanga- 
nate, Mr. Bevan might be puzzled, perhaps, to show 
how tobacco acts as food, under whiclx head he classes it. 

A list is given of the legislative Acts hitherto passed 
affecting industries, which shows that the amelioration of 
the condition of the worker to its present improved state 
has not been an easy task. The trade societies are classed 
as trades Unions, friendly societies, and co-operative soci- 
eties ; of the first the opinion is given that they are “at 
most a doubtful blessing/' while the latter are considered 
as tK>th useful and excellent 
Tbe abundant statistics given cannot M to beW great 
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in many ways. The vt^mee altogether are very 
and thmughout the statements aie usually 
reliable. Should a second edition be required it might 
possibly be improved by the addition of a toble of 
contents.*’ W. H. W. 


GEJRM THEORY 

Tht Gam Th$ 0 fy Applied io the Explanathn of the 
Phenomena of Disease, ^^Tke Specific Eex/ers,^* By 
T. Maciagan, M.D. (London : Macmillan and Co., 
18;6,) 

I N his preface the author states that *^onc object which 
he has in view is to rescue the germ theory of dis- 
ease from a false and misleading position, and to give to 
it its true and legitimate standing as a pathological ques- 
tion.” The subject discussed is whether the propagation 
of germs in the system can produce specific fevers, lit 
believes It can, and assumes that all contagia are living 
organisms, probably albuminous, reproducing their kind, 
living for a considerable period, speedily perishing when 
freely exposed to the atmosphere, and so minute as to 
elude the highest powers of the microscope. 

If, however, the particles in sheep-pox, small-pox, and 
vaccine, be the infecting matter, they are easily seen by 
the microscope, and ought therefore to be found in the 
blood, but such is not the case. 

Dr. Maclagan holds that ‘‘all microzymes arc not con- 
tagia, but all contagia may be microzymes.” The fact 
that the contagia fiuids are most potent when fresh, and 
that their virulence diminishes as bacteria increase in 
them is explained by saying that disease-germs are more 
minute organisms than bacteria, and arc the food on 
which bacteria live. According to this view, bacteria not 
only do not constitute infection, but destroy it. 

Dr, Maclagan says "that the chief action of an or- 
ganism on its environment is the consumption of nitro- 
gen and water, A disease-germ is a parasite, and requires 
a special nidus as well as nitrogen and water ; the para- 
site finds a something in its the second factor — 

the parasite being the first. Without this second factor 
no bad lesult follows the reception of the contagium.” 
Different periods of incubation are accounted for by the 
vajtyittg amount of the second factor and the num^r of 
germs imbibed ; incubation itself by germ-growtli and 
sopmduction ; and the onset of the symptoms by the 
germs becoming mature. 

The consumption of nitrogen by the contagium particles 
causes wasting of the tissues, the organisms eat the 
albumen intended to nourish the body. They also drink 
largely of water from the liquor sanguinis, which, being 
rich in soda, explains why soda-salts are often absent 
from the excretions during fever. The same retention of 
soda-salts, however, often happens in acute pneumonia, 
which has no relation to infectious disease, 

InCrestsed elitnmatiou of urea is explained thus ; — 
** The Increased consumption of liquor sanguinis by the 
contagium particles leads to increased formation of re- 
trogressive albumen and of urea ” It seems by this that 
contagium particles have livers and kidneys, and excrete 
urea. Diminished ptcretion of urea is held as due to 
consumption by the contagium particles of the wamr re^ 
qtdslte to enable the to perform their exomtory 


tunetion.** What then, we ask, becomes Af the water 
consumed by the contagium particles ? Do tl^ kidneys 
excjifete urea in excess with limited water, while those of 
the patient are unable to do so ? or do the contagium par- 
ticles not consume water when the urea is increased as 
well as when it Is diminished? In fever the quantity of 
TOtcr drank by the patients is very great, but that, accord- 
ing to Dr, Mhclagan, is because the quantity of contagium 
particles is also very great. We find, however, the same 
symptoms in symptomatic fevers, with no contagium 
particles present, and we have great difficulty in believing^ 
that ultra-microscopic organisms in a person’s blood could 
consume several tumblerfuls of water in twenty-four 
hours. 

The heat of specific fevers is partly ascribed to the 
propagation of the contagium causing increased con- 
sumption of tissue. But increase of living mattsr causes 
the disappearance of heat, not its production. Again, the 
author states that the fecundation of the organisms may 
be accompanied by an elevation of temperature analogous 
to that which occurs under similar circumstances in other 
organisms. 

As regards treatment, at page 163 the following occurs : 
" If we were to bleed, to purge, to give antimony to, or even 
simply to withhold food and water from, all the cases of 
typhus and enteric fever which occur, there can be no 
doubt that we should find the mortality from those 
diseases greatly increased.” Dr. Maclagan is right here, 
for by i/mply wiihholdiui(‘ food and watei^^ there can be 
no doubt that he would greatly increase the mortality by 
starving his patients to death, He, however, believes that 
fever patients should be supplied with nitrogen and water 
to compensate for what the organisms consume. 

The cessation of the fever and its specificity are attri- 
buted— the first, to the organisms, as parasites, requiring a 
special nidus which contains a suitable pabulum, and 
when the latter is exhausted the fever ceases ; the second, 
to a local lesion in the mdus^ which is the part where 
fecundation of the organism takes place. In small pox 
this nidus and lesion is in the skin, in typhoid in the 
bowels, and so on. It is well-known, however, that many 
medicines act on special paits of the body, and yet we 
do not think of calling them parasites which require a 
special nidus. The author gives many other plausible, 
and some very unusual explanations of febrile phenomena 
by means of the germ theory, all of which, we believe, are 
far more clearly and rationally explicable on the physico- 
chemical theory. The writing of this book must have 
cost Dr, Maclagan much trouble. We have read it very 
carefully, and commend the author’s honesty in stating 
his views, but question if the work will go far in realising 
the object for which it was ostensibly written. 


OUR BOOK SHELF 

A Manual of Cinchona Cultivation in fndsa^ By 
George King, M.B., F.L.S., Superintendent of the 
Royal Botanical Garden, Calcutta, and of Cbiohona 
CuUivatbn in Bengal. (Calcutta, 1876,; 

This manual is another contribution to the nuxn^ous 
books, papers^ and articles that have appeared of 
years on the subject of cinchona. Varied as ^ese 
btttione have bpen, and valuable faA w in itsAlfi this 
manual brii^ mucA h n$^l, ndt nidy m 
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tbe fcieiitific ajpect of the sul^t, hut also on harvest- 
teg of the bark crop te Indian $M 'wcw ae on the commer^ 
cm value of the Indjait cinchona plantations. The 
manual will probably find its large^ circulation amongst 
Owners of land who nave embarked m the cultivation of 
cinchona as a commercial enterprise, or those who intend 
doing so, Chapter iv. being devoted entirely to cultivation : 
apd this part of the subject is treated of very fully ; the 
author giving the various details of suitability of climate, 
temperature, rainfall, elevation, soil, drainage, &c., to- 

§ ether with the more practical operations of preparing 
t>e ground, sowing seeds, propagation, planting, and 
other matters of a similar character, which, from the 
nature of Pr. King’s position as superintendent of the 
Government cinchona plantations, must be trustworthy, 
if not from bis own practical experience, certainly from 
the fact of his being able lo command the opinions of the 
best men in this important branch. The same may be 
said of Cliapter V., on the **mode of harvesting the bark 
crop,'' Turning to Chapter vii. on the “ local manufacture 
of a cinchona febrifuge," we come to what is interesting 
and important to the whole community, namely, some of 
the practical results of the cinchona inlroduciion into 
India, in the production of a cheap but efficient febrifuge. 
This Reparation, which Mr. Broughton, the Government 
quinologist calls amorphous quinine, consists of the total 
alkaloids of cinchona bark, in the form of a non-crystal- 
line powder, mixed lo some extent with the resin and 
red colouring matter so abundant in red bark. “ This 
alkaloid," we are told, “ has been accepted by the medi- 
cal profession in the Madras Presidency, as a remedy in 
malarious fevers, scarcely, if at all, inferior to quinine." 
About 600 lbs. of this substance was produced in the 
Neilgherry factory up the end of the year 1872-73, but the 
process of manufacture was found too costly, and the 
factory was accordingly closed. A more simple process 
was commenced in Sikkim, by Mr. Wood, who arrived in 
India in 1873, and by this process at the present time, 
about a Ion per week of dry red bark is being worked up. 
The baik, hitherto so utilised, has been chiefly derived 
from thinnings and jiiunings, undertaken fiom time to 
lime in the interests of the trees. By the end of the 
current financial year (1875-76) about 32,000 ounces of 
alkaloid will have been turned out. Next year a much 
larger quantity will be >ieldcd. It has been calculated 
that of this efficient febrifuge there can soon be yielded 
from three to four tons annually, at a cost of rather less 
than one rupee per ounce. 

Some interesting apjiendiccs arc attached to the Manual 
— one shows the stock of trees in the Neilgherry cinchona 
plantation, another the stock in the Sikkim plantations, 
another the meteorology of the same plantations, and the 
last one ^ives the opinions of medical men holding import- 
ant positions in India, on the efficacy of the cinchona 
febrifuge. With the manual are also issued three extra 
pages^ descriptive of the process at present used for manu- 
facturing the above substance, by Mr. C. H. Wood, the 
Government quinologist. J. R. J. 

J^tigamen» J^au und Geschichie eines Vulkan€s, 
Von Dr, Ed* Reycr. (Wien, 1877.) 

Tins is Dr. Reycr's first publication, and we gladly 
acknowledge it to be a very promising one. The subject, 
a **wnute geological treatise of the Eugancan Mountains 
near Padua, illustrated by a well-drawn map, hardly calls 
im a lengthy notice on our part, but the little work is attrac- 
tively written^ md testifies to the complete mastery the 
author possess^ over his subject. He minutely describes 
the structure of these mountains, then dwells upon the 
consi^quences he draws from this regarding their geolo- 
gical history, and raises before the eyes of the reader an 
mt^ostteg; pictute of times long past, and of forms long 
Dr. Royer's Ismguage has the advantage of 
batef clear and to the poln^ am f^c from all unnecassary 


ornament We have pleasure in recommending the book 
to our readers, and hope that it may soon be followed by 
another production from Dr. Rey sir's pen, 

D/e Brde und ihre Volker: ein geographisekes Maus^ 
buck Von Friedrich von Hellw^d. Erster Band. 
Zweite Auflage. (Stuttgart : Spemann, 1877.) 

This work has met with deserved popularity in Germany. 
Dr. Hellwald is known as one of the most accomplished 
living geographers, and is well fitted to undertake the 
compilation of a work like the present. It will> wc 
believe, be completed in two volumes, the volume before 
us dealing with America and Africa. The author follows 
to some extent the method of Rcclusin his tnatittum eptfs^ 
though, of course, on a smaller scale. He takes the great 
divisions of the land and water one after another, and in a 
thoroughly interesting and clear style, summarises all that 
is known of them on the basis of the latest discoveries, 
and under a variety of well-selected heads. The work, so 
far as wc have tested it, is up to the latest date, and we 
know of no more trustworthy, interesting, and handy 
compendium of geographical information. Some of the 
illustrations might bear improvement, especially in ^the 
case of North America, where, we think, a freer use might 
have been made of the magnificent illustrations in the 
U.S. Survey publications. On the whole, however, the 
work is a valuable family book," as it is meant to R, 
and wc should think would prove of considerable service 
to teachers of geography. We have no doubt that many 
would welcome an English edition of the work. 


LETTERS TO THE EDITOR 

yThe Ethtor doa not held him^df responsible for of tttions eApiessn, 
by his cofrespondmis. Neither can he unde t take io return^ 
or to correipond ^itk the wri/t^ts of rejected Mannsaipts 
No notue is taUn of anonymous communkatums,\ 

Science Fellowships at Oxford 
VvvK corresf}Dnclent, Mr. Charles Wade, is an undergraduAt# 
of Magdalen College, and makes the very natural | mute ke of 
stip(K)sing that fellowships once assigned to natural science are^ 
like tile class of college prises with which he is more familiar, 
namely, the scholarships, regarded by the colleges giving th eiu 
as in a certain sense appropriated for future vacancies, to the 
subject which has once been connected with them. This is not 
the case, and accordingly your readers will find that Mr. Wade's 
enumeialion of taelve leliosv ships, as assigned to natural science 
at Oxford, is erroneous, whilst the statement of “ an Oxford Man " 
that only five fellowships are at Ibis moment held as rewards for 
proficiency in natural science, is correct. From Mr. WaR's list 
must be removed the three Lee’s readerships at Christ Chiirdi, 
which are not of the nature of ordinary fellowships, but are 
special foundations and enumerated by “ an Oxford Man " with 
the professorships. Of the nine remaining on Mr. Wade's list, 
one at Merton does not exist, nor does that at Corpus, nor that 
at Pembroke, whilst that at Brasenose was not olTered purely 
and simply for physical science. Hence there are but five 
fellowships at Oxfoid now held for natuiai science, or six if we 
count that at Brasenose. 

Since I have no reason to ingratiate myself either with those 
who defend or those w^o attack Vlie,abuses of Oxford, I shall 
not imitate Mr. Wade, but sign myself Socius 


Spectra of Metalloids 

In a recent number of Nature (vok xv,, p, 401) I gave a 
short abstract of a paper by Messrs. Angsti bm and Thalen, 
on which I should like to make a few remarks. It is known 
that Pliickcr first drew atleniiou to the fact that one body may 
have different spectra, and he seemed inclined to attribute these 
spectra to dilfdrent atiotropic states of the element. Later ott, 
however, attempts were made to give another explanation of the 
phenomenon. It is Ogainst these attempts that Angstrom and 
Thalen chiefly t>i*otest in their paper. Ihey use, however, the 
word element, in a different sense from that in which it Is 
rally used. An elementary body, they tay, can only have one 
spectrum. We are awmo that bodies, as iodine and siil|di««v dsn 
give two spectra, but then the band spectrum is due to an atlo** 
tropic dtale, which, from a spectroscopic point of view, behaves 
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% compound body. It wofuld Mm ftiom this and oftber 
that, from a spectroso^ic point of view at least, 
they consider an element to be not cm)y a body which cannot be 
decomposed into two diderent bodies, but a body which cannot 
he resolved into any simpler molecular state, T have no objec- 
tion Aifainst this if ft is always clearly unclersiood that our authors 
include allotropic slates under the denomination of compounds. 
For instance, they lay great stress on the fact that a spectrum of 
dated bands is always characteristic of a compound body. Ac- 
cording to their definition of a compound this is perfectly correct, 
for no doubt the band spectrum belongs to a more complicated 
molecttlat state, but tliey cannot bring this argi'ment forward as 
tending to show that Swanks p]>ectium of the candle belongs to 
a hydrocarbon, or that the flotetl spectrum of nitrogen btdongs 
to an oxide of nitrogen. The fact simply means that the mole- 
cule which gives these bind spectra is to the molecule which 
gives the line spectra as the molecule whicli gives the absorp<» 
tion bands of iodine is to the molecule which gives the lines of 
iodme. 

There is no doubt that we must be exceedingly careful, espe- 
cially working with Gcissler’s tubes, not to ascribe to an element 
a spectrum which really belongs to a combmation of that element 
with some other body present. The question what spectra an 
element really has must be settled in each individual case by 
careful experiments. Let us examine the two examples chosen 
by Messrs. Angstrdm and Tbalen. The first is carbon. Watts 
has alreaily shown that the spectrum maikcd by him originally 
No. a, really belongs to an oxide of carbon. The only Ri>ectimn 
under discussion is th»»refore Swan s s}>ectruni of the cmdle. 
On this point Altfield’s experiment are entirely cunclu‘»ive 
They have been amply confirmed by W itu and others I take 
one case out of many. The flame of dry cyanogen gas shows 
the same spectrum bnlhantly. The onus of the proof that a 
hydrocarbon can here be present lies eulirely with those who 
mal^that as.scTtion. Messrs. Thalcn and Angstrom in tlv* pte- 
sent paper a^ert that this spectrum is due to acetylene In 
the year 1871 Prof. Angstiom inihbsbed a paper, ni whicii be 
tried to show that Wullner’j* second spectimn of hydrogen really 
belongs to acetylene. Other expenmen lers have confnmed this 
fact In order to escape admitting that carbon has two spectra, 
Messrs. Angstrom and Tlialen arc iorced therefoie to assume Ih *t 
acetylene has two spectra. 

The chief object of this letter is to say a few wor.h on the 
spectrum of nitrogen. In the year 1872 1 published a pipt r in 
which I gave an experiment tending to show that the f>and 
spectrum of nitrogen really belongs to an oxide of nitrogen, Tlic 
experiment was this : Clean pieces of sochum weie heated in a 
tube containing nitrogen ; the band speclnmi then diMi]>peared, 
and another spectrum came out, which I then thought to be 
identical with the lines of nitrogen. The experiments were le- 
peateri, by Steame and Wullner ; they also found, that the hands 
disappeared, but the lines of nitrogen did not come out. T con- 
vinced myself that what I had seen wa* not the line spectrum of 
nitrogen, but the disappearance of the bands alone seemed to me 
to be an object of furt her mvestigau m Mi. Salet at 1 ast gave a full 
and couecl explanation of the experiment ’NitTogen is absorbed 
by sodium under the influence of the electric spark, and the lines 
1 had seen were the lines of sodmm. As Mr. Salet has shown, 
my measutitments agree better with the lines of sodium than 
with the lines of nitrogen. The bands of nitrogen remained if 
care was taken that the apark did not touch the sodmm. ^ 
If I have rcfiained hitherto from acknowledging the justice of 
Mr. SaleCs conclusion^, it is only due to the tact that I (elt a 
natural curlonly to repeat Ms'S^xpenments ; I have not yet been 
able to do so, but I have no doubt what the result would b^. 
Mr, Salct's paper was only published after Prof. Angstrom’s 
and I cannot help thinking that the profes'-or would have 
oouidered his experiments conclusive against the assumpthm 
that the bands of nitrogen arc due to an oxide of nitrogen. The 
only argument which Messrs. Angstrom and Thalcn brmg for- 
ymd to support their theory is that in a tube containing rarefied 
air whidk ehna^ed the bands of mtrog^m when the spark pass^ed, 
nitric oalde was formed. But surely nitrous add fumes are pro- 
duced by sparks showing the line spectrum of nitrogen* Ozone 
is formed by aparka giving the lines of oxygen, yet we do not 
conclude that the line spectra of nitrogen and oxygen are due to 
nitrous acid and oxeme. , , 

If anyone still believes that an element can only have one 
spectrum at the temperature of the electric Spark, I propose to 
him the following problem j^Let hip take the three gases, car- 
bonic acid, acetylene, and oaygem* If he Investigates their 


spectra careMy U will at hjM find M afiTerent MCtm (two 0 
them X only dtseovered latelyf, t)at of oartmiij^ arioiOoiie m car 
obtain six Let him find a sufficient number of poirible com- 
pounds to account for all these spectra, AktHUa iScfiroerjeu 

The Annual Parliamentary Grant for Meteorology 

The Meteorological Department of the Board of Trade waS, 
as is well known, constituted by (iovernment in 1S56 with the 
object of collecting and discussing facts and observations too 
numerous to be collected and discussed by private persona Thd 
Department continued for ten years under the sole direction of 
Admiral Fitxroy, who, by his self-denying exertions and cn* 
thusiasrn, and a genius for developing meteorology in certain of 
its practical applications, gave a great and witbtU healthy itu* 
pel us to a soitnd study of the laws of weather. 

In consequence of the recommendations of a committee ot 
inquiry appointed after Admiral Fit/rby's death to review the 
results of the labmis of the department* its contr^ was trans- 
ferred to a Committee of the Royal Society, who, in return for 
an annual grant of 10,000/., agreed to carry out the duties con- 
nected with the office. The Committee were left perfectly free 
in their method and in thtir choice of labour, the only condition 
attached to the grant being that an annual account be rendered 
to Parliament of tlie expenditure and of the results obtained in 
each year. 

The sujiport of the public was freely given to the Committee 
inthewoik they had undertaken, but in the course of a few 
years an opinion took luot and gradually extended to the effect 
that the methods of inquiry adopted by the Qimmitree and the 
woik of the Meteorological (Iffice were so seriously faulty as to 
call for inquiry. To some of these points attention was drawn 
in Naiukr(voI. xii. p lor), your criticism being limited to 
little more than the baldest l^tatement of facts, which anyone 
could easily examine for himself, a criticism which, so far as We 
are aware, ^tiU remains unanswered. 

Upwards of a year ago the Lords of 11 . M. Treaisury, seeing 
that the Meteorological Committee ha 1 received nearly 100,000/., 
considered that the time had ariived for an inquiry, the grant 
being so considerable thU they did nit think they could be justi- 
fied in continuing ii lor any lengthened petiod without satisfying 
themsehes that the rcsnlu obtained were such as to warrant the 
application of so large a sum of public money, A Treasury 
Commission was accordingly appointed on November 2, 1875, 
to inqmie into the v.oik of the Meteorological Committee, par- 
ticulaily tliat i>ortion of it referring to storm warnings ; and, in the 
evtnt of their dccnhng to recommend the continuance of the 
grant, to consider fiirlht-r upon what system it may be best ad- 
ministcied. In connection with the Utter part of the inquiry the 
T.ords of the Treasury g,..ve expression to their wish that the 
cl of the Scottish Meteor oiogical Society for aid from the 
Stile sh )uld receive the consideration of the Commission. The 
Comuussion considod of Sir W. Stirling Maxwell, Chairman, 
Ml. Jlrab«ey, M*l\, Mr. Jdngcn, permanent Secretary of the 
Treasuiy, Mr. Farrer, permanent Secretary of the Board of 
Trade, Dr. Hooker, President of the Koyal Society, Mr, F, 
Ciilton, and Gen. Strachey, Considering the many scientific 
questions of a strictly technical character which were to be dealt 
with, it is to be rcgreticd that such names as Sir G. B. Aiiv 
and Prof, Balfour Stewait were not placed on the Commission ; 
an i it was pet haps unfoH unate that Mr. Colton and Gen. Strachey 
were on it, seeing tliat they were also members of the Meteoro- 
logical r ommittee whose work was to be inquired mlo by the 
Commi.sston. The name of Mr, Milne Home, chairman of the 
Council of the Scottish Meteorological Society, was on November 
29 added to the Commission. 

On looking over the Report of the Commission, I am sur- 
prised to find an inattention to .several important matters remitted 
to them by the Treamry. I do not find, for instance, that the 
methods adopted by the Meteorological Committee for tlieobster- 
vation of the temperature of the British Isles^ to which serious 
ob|ection has been taken, and the character of the work of the 
oihee, to which also serious objections have been made^ kava 
been inquired ihto ; and I firnd that the conaidetation of the 
claims pt the Scottish Meteorological Society ibr aid from the 
State have been all but ignored in the Import Of tlie Com- 
mission. 

Passing on* however, to the recommendations ox the 
we fiDKl mat It recommends that the wshnai Cmnt ba hmmaiitta 
from 10,000/. to 14,500/. J that, at U$M 
a^ddunce bs given lofhe Scottish MotfOtqtlogicm Sopetty^ 
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oem meteorology truoefenrad to iht hydrc^raphical depart- 
ment of the Admiralty ; that the »y»tem of collccling 

daily information by telegraph and of waning storm-wamings be 
continued, an endeayour ixang made to put mto dear shape, for 
the information of the public, the maxims or principles upon^hich 
littonn^warnlngs in future are to be gi'’^n ; that the Issuing of 
dally weather-charts be continued; that a ceitain number oi 
oontinuously self recording stations tw retained ; that the present 
system of supplementing self-recording observations by returns 
from eye-observew«* that is, from ordinary meteorological sta- 
tions, be continued ; an<h since the science of meteorology at 
present stands in need of by thesis and discussion at least as 
much as, if not more than, of observation, that a part of the 
annual grant be appropriated to special rwearches, it icsting with 
the Meteorological Council to select the investigators and fix the 
remuneration. Several of the recommendations are not put in 
the clearest shape in the Report, whdst others, such as those 
relating to the practical applications of the science, which con- 
cern the investigation of the relations of weather to health and 
agiiouUure, 9 ,rt so expressed as to suggest the idea that the 
nature of the problems involved in these large national questions 
has not been apprehended by the Commission, and consei^uently 
no provision is made in the Report for their proper investigation. 

But by far the most important recommendations are ihoie 
which refer to the constitution and action of the Meteorological 
("ouucil, or new governing body, who are to be entrusted with 
the control of the grant, and the relation of the Council to the 
meteorological societies, which call for the gravest consideration. 
The services of the Meteorological Committee of the Royal 
Society are not to be continued, ns suggested by some of its mem- 
bers when under examination before the Commission, the reason 
assigned being that it is not to be expected that they will continue 
to give much valuable time to the woik under the existing condi- 
tions. It is proposed that the Royal Society be invited to recom- 
mend to the Government persons eminent in science who shall con- 
stitute the Meteorological Council, that they be fewer in number 
than the present Committee, and that they be remunerated in the 
shape of fees lor attendance. This proposed reform as regards 
the body to be entrusted with the control of the grant in lutuie 
is thus more nominal than real, and it is not improbable, look- 
ing at the phraseology of this part of the Report, that the Meteo- 
rological Council will be substantially the same as those who 
form the present Meteorological Committee, the only difference 
being that they will he fewer in number. 

The value of the work of the meteorological societies is ac- 
knowledged, and it is recommended that co-operation with them 
be fostered to the utmost I'he amount, however, of the assist- 
ance which the Commission recommends to be given to these 
societies out of the Parliamentary Grant, is indicated in these 
words of the Report (Art. 23) -*‘No payments should be 

made to them, except for results sought for by the Couned.” Tu 
other words, no assistance, whatever, is to be given to the 
meteorological societies out of the giant, because, these [laymenis 
being only for services rendered to the Meteorological Council, 
cannot be regar^d as grants to the societies, and they will 
neither aid tliem in conducting their own operations, nor renm- 
merate them for the services which have long been rendered, and 
continue to be rendered, to Government Departments. 

^ It is not in this way that foreign countries foster the prosecu- 
tion of meteorology by their dIOerent nationalities. Thus, 
Hungary has its separate grant distinct from that of Austria 
prot>cr; Norway has its grant distinct from Sweden; many of 
the Gtnnanic States have their separate grants; and, as the 
readers of Nature are aware, France is divided into meteoro- 
deparfmeuts, all of which are subs ibstd by the State, 
their operations are aided, but not controlled, by the central 
omce m 1 ans. In all ca$es^ this division of work and responsi- 
bility IS productive of greater economy and efficiency in carrying 
on me^orologieal research. Voluntaiy local effort is in this way 
evok^ in ^ to an extent not otherwise possible, 

and the hewthful principle of competition and mutual criticism, 
no dcaithbRi m the present state of the science, is called into 
active play. Surely some provision ought therefore to be made 
by our own Government, to sul^sidise these societies, it being on 
admitted tJiat voluniaty subscriptions alone are inade- 
qum tor their permanent cfllcient maintenance. In no other 
my can th<*y be placed in a position to discharge the duty of a 
depitrtment in cotleotinj^ stntijdics for the elucidation of 
^jdtoatology of a country in its details and practical appli- 

etftlmaied expense of One Office on its 


proposed new footing, I obnerve that 1,500/. i$ set down 
annually for ‘*New Land Stations," and in the appended out^ 
line of Duties of Future Council," they are to place them- 
selves in postal and therefore direct communicatioji with about 
150 secondary stations in the United Kingdom. What does this 
mean ? Is it int^ded quietly but surely to supersede, and In a 
few years supplant the meteorological societies — a course which 
the Report not only permits to be done if the Council be so 
minded, but also includes in the grant an annual sum of r,5cx)/. 
which may be so applied? 

It cannot he supposed that any council, composed of person? 
eminent in science, could be formed at present, possessing the 
knowledge and technical training reqnirett to direct the conduct 
of the whole field of meteorological research, both physical and 
climatological. Certainly, keeping in mind the serious mistakes 
made under the rigtme of the Meteorological Committee, and the 
m inner in which the work of the office has been conducted, to 
both of which attention may here again te drawn, no other 
result can reasonably be expected than that the programme, as 
sketched in the Report of the C'ommUsion, is seriously in fault. 
The fact that the work was not efficiently controlled, was no 
doubt one of the main reasons of appointing the Commission ^ 
and, therefore, viitually to reappoint the same controlling body, 
only under another name, armed with the means and powers as 
proposed by the Commisiuon, could scarcely fad to result in work 
of a more or less unsatbfactoiy nature, and, besides, in an utt- 
nedessarily increased expenditure of public money. 

It is difficult to see how this result can be obviated, except by 
remitting the whole question of local climatology, including Its 
practical applicatioDS, to bodies located in each of tlie throe 
kingdoms, these societies being at the same time intrusted with 
supplying the Registrar- General, as has been done in the past, 
and such bodies as the Medical Council and the agricultural 
societies of the United Kingdom, with the information they 
may rcquiie. If t,ooo/. were given for this work to each of 
the societies referred to, and 1,500/. to the Admiralty for the 
work of ocean meteorology, there would still be 10,000/. for the 
central office in London, to be devoted to the issue of storm 
warnings and to the prosecution of the more purely physical re- 
searches of meteorology, of which the science at present stands 
so much in need, and winch is «;o emphatically the proper work 
of the central office : .and in this cai«e it need scarcely he added 
that each of the societies woufii necessarily be represented on 
the Meteorological Council Zeta 


Centralism in Spectroscopy 

Permit me to repeat that happy remark of yours, and happy 
because so true and of wider application than the one meteoio- 
logical case which called it foiTh, on p. 427 ; viz;, j “ We think 
centralisation hurtful to science, and we regret that r,ooo/. a-year 
has not been granted to Scotland, by which a healiby rivalry 
would have been gained," 

In the Anniversary Report of the Royal Astronomical Society 
for last month will be seen a statement that the Royal Observa- 
tory, Greenwich, amongst a vast deal of other most undoubtedly 
ad mil able work, is also now having a large spectroscope con- 
sUucted on a totally new plan. How many spectroscopes that 
obscrva*ory has had made for itself during the last twenty years 
T do not know ! and I, for one single individual in the nation, 
do not grudge this new one if it should realise only a third part 
of the wonderful promises made for it. 

In the same Anniversary Report ilie/e is also a statemient that 
the Royal Observatory, Edinburgh, has been in want of a proper 
spectroscope for its sj^cial local observations for years and yeant 
past ; and if at length there is one there now, almost good 
enough for the required purposes, it is because such a one ha< 
been recently made at the private expense of the Astrottomer- 
Roya) for Scotland, although hts salary is less than that of many 
a dork in London. 

Of this, also, lam told there is no reason to complain, be- 
cause I accepted the situation in its poverty-stricken condition, 
though when the nation itself was also poverty-stricken as com- 
pared with its present truly heaven-favoured financul condition. 
But what I do, merely as an individual, complain of is --that if the 
new Greenwich $pectrosc<^e is to be the which the cen- 

tralisation of the Britii^ Government in Lomlon allows to be 
built up at the expense of the whole nation, out of taxes levied 
in Ireland and Soothtnd as well as England, that it is being 
made on a principle which goes against the laws of Sir Isaac 
Kewton'^ann natnies, and whlchi though it give with two< 
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m at mottt three half^pttmus muft dUpetiion thim was before 
Obtained by ** ten whole ones»*' does so at the cost of aii dtfinUum^ 
and will be certainly allowed id Greenwich, as well as every« 
where else, to be a mistaken stop in modem spectroscopy before 
another anniversary of the Kojral Astronomical Society takes 
place. ViAZzi ^myth, 

Edinbnrgh, March 17 Astronomer^Koyal for Scotland 

Greenwich as a Meteorological Ohaervatoiy 

In Natuius (vol, xv. p. 421) there appeared a brief abstract 
of the prestdeniiM address of Mr. H. S. Eaton to the Meteoro- 
logical Society of London on February 2i. The increase of 
temperature at Greenwich in recent years is stated to be in 
reality due to local causes and not to secular variation, to which 
It has, as he thinks, been erroneously assigned. The effect of 
the growth of the population of London from 900,000 at the 
commencent of the century to 3,500,000 at the present time, 
and the still greater increase hi the comparative consump- 
tion of coal, Mr. Eaton considers to be manifested by the rise in 
the average temperature of the air at the Royal Observatory, 
and for this reason it is concluded that Greenwich is not a suit- 
able place for a meteorological observatoiy of the first order. 

If the view enunciated by Mr. Eaton be correct, it is evident 
that the temperature Of Greenwich during recent years has been 
in excess of that of surrounding districts. Is this view borne out 
by obscivation ? Taking the figures for a number of places In 
the south-east of England whose mean temf>eratures have been 
calculated for the same thirteen years ending 1869, and adding 
the usual correction for height above tlie sea, we obtain the fob 
lowing results as their mean winter, mean summer, and mean 
annual temperatures ; Greenwich, 40^' 4, 63®'!, and 51®*! ; Cam- 
den Town, London, 40^*4, 63^*3, and 51®*! ; Royston, 40” *5, 
62^*3, and 50' '8 ; Colchester, 39^^ 4, 62' 8, and 50'' '6 ; .Worlbing, 
4|0*l, and 50®7; Oslxune, 42®‘o, 5t“‘8; 

Aldershoit, 9, 62" 6, and 5i®‘2 ; and Oxford, 40'* 6, 61^*3, 
and 50" '4. A simple inspection of these figures is suffiaent 
to show that the consumption of fuel and the vast popu- 
lation of I^ondon cannot m said to have had an appreciable 
iofinence on the temperature as recorded at the Koyal Ob- 
servatory, and that if the Greenwich observations show a 
rise of temperature during recent jears, the whole of the 
south-east of England has shared in that rise. Thi.s result 
deduced from observations is such as might have been expected 
when the position of the thermometers at (ireenwich and the 
mode of escape of the artificially heated air by chimneys into 
the free atmosphere is taken into consideration. It follows, 
therefore, that, so far at least as regards the Icinpcrature obser- 
vations, the conclusion drawn as to the future of our great 
national Observatory as a contributor to the higher tneleoro- 
logical researches is not supported by the facts of observation. 

ALEXAMIER Bt CHAN 


Atmospheric Currents 

I AM glad to have oUained from such exponents as Capt. 
Pigby Murray and Mr. Murphy a clear statement of the old 
orthodox creed respecting the movements of the atmosphere. 

The former, it is true, finds a difficulty in accepting Maury’s 
belief that the currents cut one another in '‘curdles'’ in the 
equatorial calms, but none in adopting the same as regards 
the tropical calms, and his view may therefore, as I suppose, be 
taken as a modification of that which is graphically represented 
on Plate I. in the “ PhyskxikGcography of the Sea." 

The question at issue between Capt Digby Murray and myself 
amounts to this : Are rapid polar and equatorial upper currents 
observed over the region of tropical calms ? Mr. Murphy’s theo- 
retical question appears to me to involve the inqoiiry**-Is the force 
of the trades denved from the earth's rotation ? 

In tvaping the course of the air particles along the route which 
be deicnbes, the late Commodore Maury observes that thir 
eohivt is determined in certain particulars by "some reason 
wbidb does itot appear to have been very satisfociortly explained 
by phUoscmliels-’* latter do not as yet seem to have got 
ridofflUthedMCnItieswidi which his theory Is beset, vriiich 
lather grow with its development. 

I would beg the phUoso^diers to look closely at the actual 
course of the atmo^heric ourenu os shown by synoptic charts, 
not by charts of ptmUfog winds and mean pressures, which 
represent conditioos never found at any one time in nature. The 
distinctfon bebveen the ^ greet cnrmits ** and the temporary 
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than that between mean winds and actual winds t and to explain 
the mean winds on one principle and the actual winda on die 
apposite involves a folla^. 

Again and again we see a more or less itvegnlar bek of higb 
pressures, havmg central calms extending across the North 
Atlantic* From the southern edge of this belt we may follow u 
particle of mir in its course to and from the equatorial district of 
low pressure, also an irregular belt in the middle of which calms 
exist. The movement originates in the defect 'of pressure near 
the equator at the level occupied by the particle, its velocity Is 
governed by the steepness of the gradient ; and its direction, in 
relation to the surfaces traversed, is affected by the increasing 
velocity of rotation of those surfaces. In the Doldrums it arrivaif 
at a district at which the gradient becomes rero and the hori<* 
zontal movement has consequently disappeared ; but a ver* 
tical movement has now been acquired from the difference in 
the tension of the particles above and beneath, a difference 
derived from solar heat. When the particle has arrived at a 
position in which this difference disappears the vertical movement 
vanishes, and a new horizontal movement commences owing to 
the defect of pressures on the polar side at the level then reached, 
and the direction of this movement is also affected in relation to 
the surfaces by their decreasing velocity of rotation. Where does 
the new movement terminate ? Obviously in some district be- 
tween the equator and the pole where honrontal pressures on 
all sides of the particle at its then level are equable, but where a 
vertical movement has been acquired, the particles near the 
earth’s saiface starting on their iourney towards the equator. 
The onus dtsputandihe^ with those who deny that such a district 
is presented by either of the belts of tropical calms. 

We now look at the polar side of the calm bell of Cancer, and 
for this purpose W'C may take almost any, of Capt Hoff- 
meyer’s charts. Wc .see in the majority of cases an aggregate 
of cyclonic circulations around local barometric minima, inter- 
fering and imperfect, and commonly becoming more so as they 
are propagated towaids the pole. But we see no “polar depres- 
sion” dtdmci from these, on which, as reprc-sentcd m the chart, 
we can lay the finger and say, “ This is the result of centrifugal 
force; those are due to steam power,” \Vithiii these systems 
an upward movement of the air occurs, owing to vapour eon- 
densarion and the liberation of heat. Consequently towards 
these the particles of air near the earth’s surface at the poleward 
edge of the tropical calms begin to travel, the earth’s rotation 
defieettng their course m relation to the surfaces travel sed. And 
from these, at a certain elevation, the particles return to the tro- 
pical calms for the same reaM>n as that which determines the 
upper cttiTents over the trades. 

From the phenomena observed in the northern hemisphere T 
argue, mutatis mutandt^ to those of the .southern, and 1 expect 
the argument to be ^milted by one who, like Mr. Murphy, 
attributes much less influence than I do to the work of water- 
vapour, and who even thinks that the mean movements of our 
atmosphere would be unaffected by the removal of all the water 
of our globe. 

On some occasions pressure is high over all the North Atlantic 
on the polar side of the tropic, the anticyclones apparently ex- 
tending nearly to the pole. In these cases we have no surfiice 
counter-trades over that district, yet the north-east trades con- 
tinue to blow on the southward of the tropic as usual. 

X repeat that all movements of the atmosphere originate m 
differences of pressure derived directly and indirectly from soUr 
heat, and not in the force of the earth’s rotation. And I must 
add that it seems to me very strange that any one while regarding 
the trades and their upper-currents as simply the of pressure 
differences in the lower latitudes, should maintain that the south* 
west and north-west winds of the temperate zones are simply the 
causes of the pressure differences in the higher latitudes. It 
would be Just as logical to regard the south-west and north-west 
winds as due to ptesfure distribution, and the trades as the com* 
pensation for their eastwani muvemeuh W. CtEMBNT L*V 

March 10 


Electrical Phenomenon 

Last night I noticed a powerful development of electricity 
in a curioos manner. I bad thrown a piece of common, tMchi 
white, ungkxed paper upon a low fire which was tol^ahly M 
of ashes. When It was charred so as to bebiack and brittle^ I 
hl^MtotalmitttpandbreakbitaofF. Td my a«it)tmi«limem 
ilw atimk fiimly to my fingers. I broke of iiW0 pfocesfacih an 


NATURE 



NAmm 


isatpablc of xototing; w\th very great friction), 

Wto-brott|bt oear each otler tJaoy i'cpelW each other forcibly, 
I 'eipeHmentcd with these pieces for several minutes wiihout per- 
i^iviwff any 4mtotio« in their electrift<^tion. Both sides of the 
'paper sfeettied* to be in the same conditio^n, I then laid them 
f5vw!|, and left the room to fetch a piece of sealing- wax to test the 
’natnre^of the electiicityr* But by the time I returned, all trace 
of lideotyicity was gone, and by no m^ns could I repeat the ex*- 
periment m as to get the slightest charge of electricity. 

It is more than probable that the ehctricily was developed by 
tie chemical action of combustion of the coals, and that the hot 
air rising up ^md brushing past the paper acted as a carrier of 
4eotncity of one kind to the paper, and of the opposite kind 
from it, antU it acquired a very high potential But it would 
be Interesting to learn exactly in « hat manner this action takes 
piftce^ and whether the electrificatiou was positive or negative. 
Andersonlon College, Glasgow Gkorgs Forbes 

Strange Star. — Meteor 

On going out last Saturday evening about 8.55 p.m. myatten- 
tion was arrested by a large deep red star in Serpens which 1 liad 
never seen before. Its magnitude was greater than A returns, 
though its deep colour made it 5ecm less bright. About ten 
minutes aftei wards I saw it ircreasf^ ai cl diminisli in magnitude 
two or three times producing the efifect similar to a ** flashing 
light on the coast, after which it suddenly disappeared. 

On the same evening, at 9.56, 1 saw a very fine meteor of a 
bright pale blue colour with coruscations of ruby colour at the 
nucleus. Its course was from G<fniini over Ahlcbaran, disap- 
pearing below Pleiades, Of a long pine-cone shape, duration 
about three seconds. VV. M. 

(irumicrsbury, March 19 

SCIENCE IN GERMANY^ 

'T‘inS book forms a continuation of the rcsearclies which in 
**“ vol. i, treated of the season dimorphism as the result partly 
of exterior influences and portly of atavism. The present 
(seconrl) volume comprises: (i) the origin of the markings 
upon caterpillars j (2) on the phylelic parallelism in meta- 
morphous syieciea ; (3) on the transformation of the Mexican 
Axolotl into an Amblystoma ; {4) on the mechanical con- 
ception of nature. The third treatise was published separately 
some time ago and was reviewed in NaTifiiE ; here we par- 
ticularly wish to draw the attention of the lovers of natural 
Iscrence to the first paper. Weismann tries in the treatise in 
question to prove by his observations, and the deductions there- 
worn, that exterior influences and natural development or adap- 
tation (Naturzuechtung) only can be the causes of the markings 
upon caterpillars. The observations referred to were made 
upon the caterpillars of several genera of and relate 

to the history of their development. 

1. Ch(^t‘oc€tmpa* t— The caterpillars of Ch, i lpemi\ which have 
just left the ova, show no markings of any kind in this fWsSt stage, 
being of a uniform greenish colour ; after the first change of skin 
(«K»cund stage) they show a bright loiigitudinal streak on each 
aide, between the dorsal line and the line of breathing apertures 
(stigmata). To this first streak Weismann gives the name of 
subdorsal streak.*’ In the third stage eye .shaped spots form 
in the fourth and fifth segments, inride of these streaks, and 
theae are completely developed in the following stages, «>., after 
the aubaequent changes of skin, while at the same time the sub- 
doMol streak decreases and leaves only iniperfect traces. In the 
mth stage the greenish colour clumgcs to a brownish one, and 
the^rn at the tail of the caterpillar becomes shorter. In the 
and last sta^ the other segments begin to show eye-spots, 
but tbiwe are not developed to perfection. Ch. pcrcellu^ shows 
the same form and development of the larva, with the only dif- 
that most oTthe pnenomena occur one stage earlier than 
with Ch^ elpemr% This conformity and accord of both genera 
in the order m which the iharkinga upon the caterpillars appear 
^d ate (kveloped, lead to the condurion that the markings were 
acquired in the same order during the progress of development 
{ohylogeny) of these caterpUlariir t the oldest foim {d) therefore 
Aowed no makings at all even when perfectly developed ; 
Mowing form W had only the subdoisri streaks ; then in 
W the ic^^spots occurred fo ti^e fouith and fifth segments, 
^,.ft»ally ;ift all segfoeufts (fon^ It h ptolMble further, 

now living, C/h 


i& the original, older form, on account of tls stftl showing 
the siagi s of devcfojjm<fnt iii their cpmplefoues^i j , Iho 

younger , or more advanced form, viz., Ch. pjo^es 

that each new marking, ucauired during the prbgre^ of deye^- 
lopmept, appears first in the later stages anti then graduaUy 
extends to the earlier .stages. The whole of this view is well 
suppprted by the^ markings upon the complete form of the 
other species belonging to the genus Ch<tym'ampa^ of which tfe 
development "of the larva is still unknown in its different stages. 
These other species may be divided into three groups, corre- 
sponding to forms r, and d of the phylogeny in such a manner 
that wherever the subdorsal streak remains in perfection, 
eye-spots are not developed, and wherever these sliow them- 
selves the subdorsal streak is decreasing. Form a, (first group) 
is known in the full-grown caterpillars of three species {Ch. 
syriaca, Daraspa myrm, and A ckoirilus) \ to the second group 
(form c) belong the above described Ch. dpetwroxA Ch. porcdlusy 
together with several others ; the la-sl group (form’ d% which 
shows completely developed eye-spots on all segments, is even 
more numerously represented by Ch. hlseefa^ oidenlandics^ etUefo, 
a£etms^ and celerio. The species of the genus Chdr$- 

campa which Weismann examined, therefore represent three 
phylogenetic stages of development, and it is interesting tjjat 
the tropical species are the roost advanced ones, Tt is probable, 
indeed, of one species, viz., Ch. ederio^ that in Europe it showii 
form c in the markings of its caterpillars, while in India the 
larva? of the same .species have already attained form d. 

XL In a similar way the author shows that markinga upon 
the larvse of the genus Eeiltphila, to which the well-known 
/>. euphorhi^e (commonly called Sphinx) belongs, have passed 
through seven phylogenetic stages of development, viz., (i) 
caterpillars without markings ; (2) with a subdorsal streak j (3) 
with a ring-shaped spot upon Uie last segment but one ; (4) with 
similar but not altogether perfect spots upon all segments ; (5) 
with eleven perfect ring-.spots upon the subdorsal streak j (6} 
with these ring-spots but without the streak ; (7) with a double 
row of ring- spots. Nowhere in the development any deviation 
from this order is noticed, and the living .species of this genus 
form five groups, the markings of their full-grown caterpillars 
corresponding to the phylogenetic forms Nos, 3 to 7. 

III. A somewhat smaller number of stages of development is 
apparent in the genera Smerindius, Alacrej^hssat 
Sp/uHA f AuceryXi which Weisnraun invesligatetl less extensively 
than those mentioned Ixfore ; however, he points out that upon’ 
their larvm the simple snbdorsal streak combines, in the course 
of development, with other longitudinal or obliqfte atreal^ or 
becomes less distinct as the others increase in intensity. 

Now Weismann considers that the remarkable cpntormities in 
the development of all the larva markings he investigated is the 
surest proof that we are dealing with a phenomenon of inherit- 
ance. Indeed three laws may be said to ],>e established by these 
conformities, viz., (i) the development begins with the simple 
and progresses to the more complicated markings ; (2) new 
markings first ajipcar in the last stage of individual development ; 
(3) these new markings then gradually pass backward?; to the 
earlier stages and thus replace the older ones, causing them to 
diiiappear entirely. Weiproann gives the following explanation 
of the phenomenon referred to in the second law i— Supposing 
that the respective markings are of use to the caterpillars, thiU 
therefore they are retained in subsequent generations by natural 
adaptation, this u-e can only be real if the caterpillars are big 
enough to resSemble the diflferent parts of the plants on which 
they Teed, and thus escape being noticed by their enemies; and 
if a sufticlent lapse of time is giveiTfoI carrying this protection 
into effect. Both these conditions, however, are United in the 
last stage of development, where the caterpillars have attainerl 
tl}c necessary size, and which Is the longest of all stages* The 
n.se of the colour of cate^illap, and the markings upon them, is 
I also perfectly evident. The younger ones are green as long 
during the day they remain on the leaves of the plants they leed 
on ; they do not then form a Contrast with the colour of the Icavt.s 
themselves. The older caterpillars remain green if the thick 
foliage of the plants protects them Under all circumsrances ; 
if, however, the foliage is less dense, so that the caterpil- 
lars, as soon as they have grovt^n bi^’ger than the leaves, can ' 
be easily distinguislml among tbehfi, they leave the green leaves 
in the day-time, and try to hide on the stems ol the plants and 
atuong withered leaves » in that case, to complete the protection, , 
their colour changoj irbm green to bmwn. The biological 
of the characteristic, majrkings upon catermllars, qaite 
peatftnlly of their Cofonr, may be focogutsed ftom the fact thUf ’ 
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cttferpithtrs which live pemiAiiieiQtly Sn the detk, or those 
of the Microlepidoptoni« just mb Httk ns those of the first stacres 
Iff development of most ImttetflIiSy have no markings at all ; 
t|ielr small size* or their habit of htdiiie themselves^ sufhclently 
protect them from their enemies ; they, therelbre, need no 
markings to insure their safety. When tpe caterpillars are 
getting bagger the longitudinal streaks become nsehil, as through 
mem they do not contrast so much wiih long-shaped leaves, fir- 
needles, or sterna The oalerpillars with longitudinal streaks, 
such BB those rtf Safyriiia, PUnd<r^ almost without excep- 
tion live on fir-trees, grass, or plants growing among grass. 
The oblique streaks in the segments of other green caterpillars 
imitate the lateral ribs of the large leaves upon which these 
species live. The eye- and ring-shaped spots form another 
means of protection. On the one hand, they may imitate the 
berries of the plants on which the caterpillars feed, and protect 
the latter, inasmuch as the berries are still unfit to be eaten at 
that partjculai lime {Dnfe^ula hippo fhaes). On the other hand, 
the spots, greatly resembling eyes, most decidedly act as means of 
frightening the enemies of the larvae ; this is particularly the 
case with the Chtfrotampa species, as, whenever any danger 
threatens them they draw their foremost segments into the fourth 
and fifth ones, and the eye-spots upon these then glare on the 
puffed-up fore-part of the animal. Weismann has proved this 
experimentally, by throwing such caterpillars as food before 
birds, and then watching the expression of fear on the part of 
the latter. There are other caterpillars the markings upon which 
cannot possibly be looked upon as means of frightening their 
enemies, as their repulsive odour or taste alone suffice to ward 
Jiff the insectivora. Wallace has shown that such insects bear 
their many coloured marking like a stamp of their unfitness for 
food, and already by this frighten off insectivorous animals 
Weismann has proved by some experiments that limds not only 
refuse certain caterpillars {SmeritUkus^ Sphinx^ Kc.) at all limes, 
but are m^'en diflfident towards others which are marked in a 
stmilat manner although quite edible, and only cat them after 
minute examination. 

It is certain that many of these useful markings were acquired 
by natural adaptation (Naturzuechtnng), and it is quite beyond 
doubt that othem have resulted from the interna] laws guiding 
the formation or growth of caterpillars, i through coi relation 
of the dififerent parts of the insect, independently of all useful- 
ness. Thts is i>roved liy the retrograde movement of the mark- 
ings acquired in later stages towaids the earlier ones, where the 
markings can but be perfectly useless. The i^c-spots,> in the 
same way, first appear through natural adaptation near the head 
or the tail of the animal, and are then of use ; but later on they 
spread over the other segments also, and here they only reappear, 
lx cause in articnlata the ^etta’al tendency exists to develop all 
Mgments in an equal manner. On the other hand the gradual 
disappearance of certain markings must be ascribed to natural 
adaptation, because under different conditions of life, more useful 
markings stupplanted the existing ones, winch had become useless. 
If the « econo phylogenetic form of the Sphingidcp catcrpiUara 
with single lon^tudinal streak, seems to indicate that the animals 
then lived on grass, these streaks became useless and even 
obnoxious when the caterpillars selected shrubs and trees for 
their food, and were then replaced by the more appropriate and 
useful eye-spots. 

In short, as far as Weismann investigated the markings of 
caten>illar«, particularly those of Sphin^td^e^ he could prove their 
development to lie caused by external mfiuenees (natural adap- 
tation and subsequent ^cqn’elation), and could consequently 
reject the assumption of a special creative or form-shaping 
power. 


PALBERTISS EXPEDITION UP THE FLY 
RIVER, NEW GUINEA 

^HE Sydney Mail of Saturday, Tanuary 20, contains 
-*■ a long account of the expedition of the Italian 
naturalist, D’Albc^s, up the Fly River, New Guinea, 
translated {tqm his diaries, and communicated by Dr, 
George Betmett. Si^or D’Albertis left Sydney, April 
20, 1876, in the mau-steamcr, Brisbane, and reacmed 
Somerset, Ca|>e York, on May 1, where ibe steam- 
launch which bad been provided for the purpose of 
the expedition by the fiberality of the good dtisens of 
Sydney, was discinbarbied and equipped. On May 


after various small casualties, a start from Fort Sofnemet 
was efifeOted, and Katow, on the coast of New Guinea^ 
reached on the second day. Hence the mouth 4>f ^ 
Fly River, already well known to D^Albertls llrom his 
previous expedition in the Ellan^awan, in 1876, was 
soon entered, and more or less progress was made every 
day. The land traversed appears to have been mosdy 
low and swampy. On June 20, being on Shore, Mn 
D’Albertts aScended a hill 250 feet high, and fipom the 
summit saw some ^Wery high mountains in the north- 
east, fifty or sixty miles distant— probably part of the 
great Charles Louis range.” On June 28, after having 
been for some time aground, and only got off by an 
unusually heavy floocl, it was determined to retnrn and to 
try the western branch of the Fly River. The strong 
current and other adverse circumstances rendered it ne- 
cessary to abandon this attempt likewise, after about a 
wcek^s struggle, and the returned to the coast, when 
the expedition passed several months amongst the islands, 
and finally returned to Somerset in November, The fol- 
lowing is Mr. D^Albeilis’s summaiy of his discoveries : — 

“ After my long narrative 1 shall conclude with a few 
words expressing my regret at not having been able to do 
more, But it is often not the pioneer who shows the way 
that attains the most glory, but those who follow him ; it 
is easy to hear of a road, but very difficult to find one 
out. I wish every success to any explorer of this part of 
New Guinea (should I not be able to return and complete 
my work), and I hope that the little I have done will be 
some guide and enable him to find his way more readily 
than I did mine, and to correct any errors I may have made. 
Hy this exploration we are now acquainted with a rdad into 
the interior of New Guinea, which is of the more import- 
ance, as it is so near to Somerset, where a line of large 
steamers calls twice every month. We have also found a 
passage from Moatta to the Fly River, shorter and safer 
than the one previously known, and a passage which, when 
properly surveyed, mav be found navigable for larger 
ships. The richness of the land we visited, its vegetable, 
and probably mineral, products, the soil suitable for many 
of the most valuable plants, as coffee, sugar, cotton, india- 
rubber, sago, tobacco, nutmeg, &c., ought to attract the 
capital of the colony to open up the country. The Dutch 
from their part of New Guinea, although on a small scale, 
derive some trade. The part of New Guinea into which 
we penetrated, was in latitude 5® 30' S., and ran about 
500 miles on the winding river, the course of which may 
be seen on the chait appended, and it almost forms a line 
of demarcation between that pait of New Guinea claimed 
by the Dutch, and that remaining as yet unclaimed by 
any nation. 

** About the Fly River, as far as I could judge, the natives 
appear less numerous than 1 have seen in other parts of 
New Guinea, and the land is cultivated in a smaller 
quantity, so that in this part of New Guinea the settler 
will not find the same difficulties which I have pointed 
out on former occasions when speaking of the south- 
eastern peninsula, where the natives arc more nume- 
rous, and possess and cultivate all the best land. 1 
have appended Baron von Muelleris report on my coUec* 
tion ot aried plants and on the return of ProL Liver«idft<<^ 
to Sydney he will report on the small collection of minemii^ 
&€., I submitted to him for examination. On a day not 
far distant I hope to give the ethnological report on llie 
natives, their weapons, &c., also on the mammals and 
the birds collected, the latter consisting of about JW 
species, many of which arc new, or only mcentlydesertM 
from sj^cimens obtained during my first visit to the Fly 
j^ver. X have also a rich couecuon Of reptiles, fishes, 
both of salt and fresh water, some beedes>and some fiOSh 
water and land sheila 1 confidenily expect that tile voyage 
of the Ndva will be rememberea by those who jkto an 
interest in Kew Guinea, and by tibe scientific 
* Sonic from thk wero glvon In 0m loat v- 
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THE PHYSIOLOGICAL ACTION 

11 . 

T\ETERMINATI0N of EUdro-moiivi Force^SkOon 
after the first experiments were announced, certain 
pliysidlogists said that although the results of the action of 
\\sht which 1 have just described may be observed, to say 
there was a change in the electro-motive force, as stated in 
the earlier communications, was not correct. That the 
tfftct was due to an alteration in the electro-motive force 
had been proved, but experimental details were reserved for 
the second part of the investigations. At first Sir William 
Thomson’s electrometer was used, but the amount of 
electric potential to be measured was too small to get 
good results. Another plan of determining the electro- 
motive force was adopted. This was the method intro- 
duce by Mr, Latimer Clarke, the eminent electrician, 
and described in his work on hlectrical Measure- 
ments.'' The instrument devised for this purpose is 
called by him a Potentiometer, and measures electro- 
motive forces by a comparison of resistances, Practicady 
ue found the Danicirs cell far too strong a battery to use 
ai a standard of comparison. A thermo-electric junction 
of bismuth and copper was substituted for it One end 
of the junction was constantly heated by a current of 
steam passing over it, the other being immersed in melt- 
ing ice. The electro motive force of this thermo-electric 
junction, as estimated many years ago by Kegnault, is 
extremely constant, and is about the part of a 

Daniell's cell. By means of this arrangement the follow- 
ing results were obtained : — The electromotive force of 
tlie nerve-current dealt with in experiments on the eye 
and the brain of a frog vanes from the jsJoth to the 
of a Uanieirs cell. Light produced an alteration 
m the electro-motive force. This change was, in many 
instances, not more than the loSiro^h of a Daniell's cell. 
But though small it was quite distinct, and proved that 
light produced a variation in the amount of the electro- 
motive force. By the same arrangement the gastroc- 
nemius mus le of a well-fed frog gave of a Daniell ; 
the same muscle from a lean frog which had been long 
kept, gave ^ Daniell ; and the sciatic nerve of 

the wcll-fcd frog of a Daniell. Dr. Chailes Bland 
KadcUfie states, m his “ Dynamics of Nerve and Muscle,*' 
p. 1 6, that he obtained by means of Sir William Thomson's 
quadrant electrometer, from a muscle a positive charge 
equal to about the tenth of a Daniell's cell, a much greater 
amount than ascertained by the method I have just de- 
scribed. 

The electro-motive force existing between cornea and 
posterior portion of the sclerotic in a frog amounts to 
part of a Daniell, and between the cornea and 
cr^s section of the brain is about four-fifths of the above. 

Ejfeci of Temperature on the Eye of the -From 

numerous experiments on the irritability of muscle in- 
duced by the excitation of nerve, it has been satisfactorily 
prpyed that a temperature of about 40® C, destroys the 
action of motor nerves in cold-blooded animals. Up to 
the present lime we arc acquainted with no observations 
as to the temperature at which a terminal sense organ be- 
comes incapable of performing its functions. Having 
satisfactorily proved that the retina is the structure in 
th^ eye priming the electrical variation observed, it be- 
comes evident that as long as this phenomenon can 
be detected the retiha is still capable of discharging its 
normal functions. In order to investigate thoioughly the 
effect of an increasing temperature on the sensibility of 
the retina, a method of procedure was adopted of which 
the following may be taken as a general account : — 
A frog was killed, the two eyes removed rapidly from the 
body ; the one eye was placed on electrodes and main- 
tabled at the ordinary tempemture of 16" C., while the 


other was placed on similar electrodes contained in the 
interior of a water bath having a glass front, the sides of 
the air chamber being lined with black cotton wool satu- 
rated with water. Into this chamb er a delicate thermo- 
meter was inserted, and the currents coming from the two 
eyes were alternately transmitted to the galvanometer every 
five minutes by means of a commutator, the temperature 
and the electrical variation produced by the same amount 
of light being noted in each case. The general results are 
shown in the following table : - 

Table showing Comparative Effect of Temperature on 
Sensibility of Frog^s Eye. 

Eye kept coTMinuoiisly at ^ {krent Temperature*. 

Initial Effect | Final Effect. Temperature. | Initial Effect Final Effect 


55 

2$ 

160 C. 

58 

31 

61 


19" c. 

55 

16 

Si 

53 

27 

.’C. 


H 

39 

29'» C. 

1 

' 97 

5 

53 

45 

29'^C. 

! 

-^4 

60 

45 

370 r 

65 


60 

50 

38^0. 

fiS 

—4 

S3 

60 

41 

40 

43' '■ 

43' c. 

, no effect. 

•—'5 

j no effect. 


The initial amount of current was, however, increased 
on the whole by the action of the higher temperature, 
thus showing that the sensibility to light does not depend 
on the amount of current circulating through the galva- 
nometer. It will be observed, on inspecting this table, 
that the eye maintained at the temperature of 16® C. 
remains tolerably constant in iis initial action, although 
it gradually gets more sluggish, whereas the final etfect 
steadily rises. On the other hand, in the case of the eye 
subjected to a higher temperature, the initial efiTect s<^ms 
to have a maximum about 29® C, then ^adually dimi- 
nishes, and vanishes about 43” C, the final effect con- 
tinuously falling and being actually reversed. To succeed 
in this experiment it is necessary to heat the electrodes 
which are to be used in the water bath up to 40® C, in 
order to be certain that no changes are induced in the 
electrodes themselves that might be mistaken for those 
above mentioned. An eye that had been placed in dilute 
salt solution along with lumps of ice was found to nave 
the usual sensibility to light 

fffect of Tempetaiure on the Eye of Having 

succeeded in expermenting with a water-bath in the 
manner above described, it appeared interesting to ascer- 
tain if the eye of a warm-blooded animal would be bene- 
fited by being maintained at the normal temperature of 
the body. The head of a pigeon was placed in the water 
bath at a temperature of 40® C, the eyes were found 
sensitive to light, the action, however, being always a 
negative variation ; but instead of vanishing quickly, as it 
does at the ordinary tern peratdrej kept up its activity for 
at least an hour. For<XfXmple, in one experiment, the 
electrodes being placed on the corneas so that the cur- 
rents were balanced, sensibility was active for an hour 
and a quarter, but half an hour later it had almost disap- 
peared. In ibis experiment the sensibility of the eye is 
shown by the large deflection produced by a single candle 
at difierent distances, thus : — 


Diatfifice of Candle 

Divisions of O.dvaiiomeler 

from Eye. 

Scale 

9 feet 


6 feet 

!! ... 1^0 

3 fttt 

’ 230 

t foot 

... 420 


» friaay weswg by Pwif. Jam«i Dew, M A., the Eoyel 

Marph 31, 4679, Sea Katvax, vid. vin. i». eo4« Contutued frimk 


^ensibilify of ike Optic Nerve. ^When the tetina k 
Ircly removed from the eye-ball, and the optic nerve k 
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Still adherent to the sclerotic^ no elifect of light can be 
dtteeted. It no«r app^ted possible to eicaminc this 
fpaestion by repeating iPonders's experiment of focussing 
m image on the optic disc in the uninjured eye, when no 
electrical disturbance ought to occur. This was done in 
the eye of the pigeon, but ah image free irradiation 
on the optic disc could tiot be produced, and consequently 
there was always an electrical effect observed. 

Exhaustion and Stimulation of the When the 

same light from a fixed position is allowed to act on the 
eye for successive intervals of time, say two minutes of 
light and two minutes of darkness, it gradually falls off 
ill electrical sensibility. Thus, a candle at nine inches 
gives the following results when successively used as a 
stimulus : — 

Initial Efieet. Final Effect 

fst experiment 259 . 254 

and „ .... 171 . . 276 

3rd „ . 140 282 

4th H . .. 122 374 

These figures show a rapid fall of the initial effect. 
In these circumstances, it is evident that the image being 


Dlaxtani hhowmg Uic rei or<liitg portion of Re^naultS Chronograph a a, 
Itmba of recortlms fork, worked hy electro-magnets, c u c, stdette on 
Junb of recording tuning fork, b b, levers in connection wiih armatures 
of electromagnets, r r, and bearing markers, od, which, along with c, 
reoojrd 00 b, a strip of blackened paper paesing over pulley 

always localised on the same minute portion of the retina, 
only a few of the rods and cones of that structure are 
really exhausted. If the eye be allowed repose in the 
dark for a period of from half an hour to an hour, it will 
regain as much as triple ihe exhausted sensibility. But 
another mode of proving that only a minute portion of the 
retina was affected was to show that an alteration of 
position of the image by a slight movement of the lumi** 
nous body was followed by a new electric variation. In 
order to vary and extend the action of a retinal image it 
is necessary to suspend a steady lamp by means of an 
indiarubber cord or spiral spring, so as to be able, 
by inducing vibrations in any direction, to stimulate m 
rapid succession different retinal areas. On osctUating 
a pendulum of this kind, an electrical variation is ob> 
served whenever the amplitude of the vibrations is 
increased, and by inducing a combination of vibrations, 
the electrical variation observed corresponds to what 
would be found if the luminous Intensity were sixteen 
limes as great as that of the station; ry lieht. Similar 


experiments may be made by throwing an image from a 
small silver mirror connected with a metronome. The 
rapid exhaustion of the eye may be most readily demon^ 
strated by cutting off the anterior half of the eye, leaving 
the vitreous humour in contact with the retina, observing 
the effect of a candle, and then subjecting it to the action 
of a magnesium lamp. The sensibility will now be tinor- 
mously diminished. The electrical variations resulting 
from the respective actions of a candle and a magnesium 
lamp placed at the same distance from the eye were as 
follows 

Iniu^I KfleoL Fiaal Effect, 

Candlft 38 78 

Magnesium lamp ... 120 135 

This experiment proves that an increase of 200 per cent 
in the illuminating power of a source of light only triples 
the electrical effect. Thus the eye becomes less sensitive 
as the illumination increases. 

Chronometrical Obscrvatiom, — \ series of experiments 
have been begun with the object of measming the time re- 
quired from the initial impact of light before electrical varia 
tion is produced. As the electrical variation has been shown 
to agree with our consciousness of luminous effects, it be- 
came an interesting point to ascertain whether the time 
occupied by the action of light upon the eye of the frog is 
similar to the time occupied in its action upon the eye of 
man. A good many yeais ago, Prof. Donders and bis 
pupil, Schelske, performed a number of experiments by 
which they determined that the time required by the 
human being to observe light and to signal back the im- 
pression occupied about of a second. That is to 
say, ,^th of a second is occupied by the action of light on 
the eye, the transmission of nerve-currcnt to the brain, the 
change induced in the hram during perception and voli- 
tion, the time lor the transmission of the nerve-current to 
the muscles, on signalling the result, and the time occu- 
pied by muscular contraction. The true period of latent 
stimulation in the case of man must therefore be a very 
small fraction of a second. In order to attempt a solu- 
tion of this problem a chronograph made by Dr. Kdnig, 
of Paris, was emplo> ed. A diagram of the recording por- 
tion of the instrument is given above, Thi? experimental 
arrangements were as follows ; the galvanometer, the eye 
apparatus, and the chronograph being in separate rooms, 
one observer was stationed at the galvanometer for the 
purpose of signalling the moment the needle worked, 
which was recorded by one of the markers D m the 
diagram, the other marker being used to register the time 
ot initial action. 

The frst experiment was to transmit at a known 
moment, through the eye circuit in the dark room, a 
quantity of current equal in amount to the electrical 
variation produced, when the eye was stimulated by a 
flash of light from a vacuum tube, and to record the 
difference of time between the origin of the current and 
the observer's signal from the galvanometer. 

The second expefimnt was to flash a vacuum tube at a 
known moment in a room where the eye was placed, 
and to record as before the instant the galvanometer 
was effected. From the first observation we ascertain 
the minimum amount of time necessary to overcome the 
inertia of the instrument, the observers personal equa- 
tion, and the signalling under the conditions of the ex- 
periment. If this result is subtracted from the record 
of the second observation, the difference will ttfre^ 
sent the latent period of light stimulation. From a 
large number of experiments made on the tyt 0f tfeh 
frog we have found the latent period amounts tp less than 
^^tn of a second, but its absolute value mu$t be ascet- 
lamed by some method not liable to the variarions that 
are inevitable to the process described. Altogethesr the 
problem is one of great difficulty, Imt i^ther inveaxteattoni 
are in progress* * O* 
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ASTRONOMICAL BIBLIOGRAPHIES 
T> 1 tOF, HOLDEN, of tbc Obaotvatory of Washington, 
A lately read to the Washington Philosophi- 

cal Society a paper o® Special Astronomical Biblio- 
graphies/' in which a careful comparison of one section 
of & “Reference Catalogjje of Scientihc Papers,” by 
Mrt E. B. Knobcl, F.R.A.S. (lately mentioned in these 
columns), was made with a MSS. catalogue on the same 
subject (nebulae and clusters) which Prof. Holden had 
compiled for his own use. Only one mtspnnt was found 
(tfd. P* Compies Rendus, voL 28, p. 537, read 

P* 573) Aitd only one omission of a highly important 
paper, the “Siderum Nebulosorum Observationes, Hav- 
niensts ’* of D'Arrest. The list of works given by Mr. 
Knobel might be still further extended, bit m its present 
state it is vepr accurate and extremely useful 

A list of bibliographical works available to the astrono- 
mer for consultation is given, which we extract 

I. Weidler, “ Bibliographia Astronomica,” &c., 1755, 
8vo. 

z, SCHEIBEL, Astronomische Bibliographic,” &c., 
1789-98, 8vo. 

3. Lalanoe, “Bibliographie Astronomique,” &c., 1803, 
4to. 

4 Reuss, “ Repertorium Commentationum,*' &c., vol. 
V. 180^ 4to. 

5. YOUNG, “Natural Philosophy,” vol ii. pp. 87-520, 
2 vols., 1807, 4to. 

6. SOHNKS, “Bibliotheca Mathematlca,” &c., 1854, 
8vo. 

7. [Schumacher], “ Catalogue des Livres Composant 
la Biblioth^que de I'eu,” Prof. Schumacher, Part i, 1855, 
Svo. 

8. Struve, “ Catalogus Librorum in Bibl. Spec. Pul- 
lovensis,” i8$8, 8vo. 

9. Roval SociETV, “ Catalogue of Scientific Papers,” 
6 vols,, 1867-72, 4to, 

10. DarboUX et Houel, BuUeiin des Sdeftces, 

Svo. {serial). 

II. PoGGENDORF, “ Biog.-Liter. HandwSiterbuch,” 2 
vols., 1863, Svo. 

12. R. Wolf, Sonnenflecke^t- Literature Astr. MiL^ 8vo. 
(serial). 

f 3. R. Wolf, “ Handbuch d. Mathematik,” dec., 2 vols,, 
1872, Svo. 

14. Carl, “Die Principien d. astr, Instrumenten- 
kunde,” 1863, 8vo., p. 161 [Literature of Micrometers]. 

15. Belgium Academy of Sciences, “ Bibliographic 
Acaddmtque,” 1875, Svo. 

16. St. Petersburg Academy of Sciences, “ Ta- 
bleau G6n6ral,” &c., Part 1, 1874, Svo. 

17. Engelmann, “Literatur d. astronomische Nach- 
richten ” &c,, BesseFs Abhandlungcn, 1876, 3 vols., 410, 

18. Knobel, “Reference Catalogue of Astronomical 
Papers and Researches,” Mon. Not. R.A,S. 1876, Nov. 

19. Holden, “Index Catalogue of Works on Nebulse 
and Clusters of Stars, 1876,” MS. 

Almost any desired paper may be at once found by 
means of these works, and Nos. 3, 4, 8, 9, ii, 16, 17, and 
18 are practicaUy indispensable. ^ 


MENDELEEF'S RESEARCHES ON 
MARIOTTE’S LAW 

TN rompliance with your request I hasten to make known, 
your esteemed journal, to the scieniific public of 
En^mna, the results of my researches on the Boyle-Mariotte Law, 
Special reasons which I have explained in the Russian ymrnal 
of ArHUery (August, 1872), urged me to undertake new re- 
seatches on this law. They are briefly as follows 
I. It is impossible to ^mit in theory that under pressures 
hifiliitely great gases can be condensed into a volume infinitely 
small ; or, in other wotdit, that it is possible to introduce into a 
volume an infinitely great mass of condensed gas. Although 
^finitely great pressures be praclicidiy unrealisable they are per- 


fectly perceptible to the mind ; as to an infinite condensation of 
matter It is quite inconceivable, otherwise we must admit the 
existence of an atomic substance without volume. The experi- 
ment of Cagnkrd^Latour developed and verified by MM. Wolf 
Drion, Andrews, and myself lead ns to an inevitable con- 
clnsion, vis., tlifjt at a certain known temperature all gases 
and vapours can no longer be tramformed under any pressure 
into liquid, bnt remain m the gaseous state, endowed with elas- 
ticity, but delved of cohesion. At a lower temperoure the gas 
may be transformed into liquid ; but at a higher temperature it 
remains gas, whatever be the pressure. X gave to this tempera- 
ture (ZasA Ann.e t 119, p. 11} in xSfiothe name of “tempera- 
ture of absolute ebullition ; ” in 1872 Dr. Andrews gave it the 
name of “critical point” 

Imagine a mass of gas at a temperature higher than this, and 
suppose that this mass is subjected to pressures always increasing ; 
if the Boyle-Maiiotte Law is accurate the volume ought to diminish 
m inverse proportion to the pressure. If we represent this 
same mass of gas at a temperature a little less than that of abso- 
lute ebullition, the gas transformed into liquid will cease to be 
compressed as before, as the Boyle-Manotte Law requires. 
Consequently, there is no doubt that we ought to come to the 
paradoxical conclusion gas can be more compressed thin a 
liquid or solid. As there is reason to believe that oxygen at 
the ordinary temperature is hotter than at its temperature of 
I absolitte ebullition, the Boyle- Mariotte Law being admitted^ 
under a pressure of a, 000 atmospheres, we ought to findm speoific 
weight of oxygen greater than that of sulphuric acid, and the 
pressure being 10,000 atmospheres^ its density would ri^h that 
of mercury. But it is imposstble to admit this, judging from 
what we know of the relation whi.h subsists between the atomic 
weight of the elements and their dent»ity in the free state, ^ well 
as in itbfix oorntfinations with other elements. It is sufficient to 
indicate that a very great density is the peculiar property of 
combinations, the elements of which ate endowed with a con- 
siderable atomic weight. Con-eqoently, it cannot be admitted 
that elements having so small an atomic weight as mtygen can be 
condensed to any very considerable degree, no matter in what 
state We must then conclude, d pnon, that under high pres- 
! sures the Boyle-Manotte Law U inapphcable. 

2. The researches of Rumford, which date from last cen- 
tury, telattng to the density of the combustion gases of pow ^ ; 
also the researches of M. Natterer, on the compressibility of 
gases like oxyven, the oxide of carbon, hydrogen, and air, made 
in the years 1S50 et are completely in accordance with the 
conclusioiis stated above, and show that under high pressure 
gases are endowed with a positive compressibility analogous to 
that of solid or liquid bodies. I mean by positive compies- 
sibility that property by which bodies, in proportion to the 
increase of pressure, diminish in volnme le^s rapidly 

the pressures increases. In cases where the Biyle- Mariotte 
Law is found exact, the product ptf of the pressure p into the 

volume V remains constant ; and 2= a When the com- 

dp 

pressibility is positive this product /v increases together with the 

increase of the pressure, and consequently > a 

dp 

3. At the same time MM. Despretz, Regnault, and many others, 
have conclusively demonstrated that gases like carbonic and sul- 
phuric acid, which are transformed into liquids under conside- 
rable pressure, possess a negative compressibility, so that for them 

^ M. Regnault has foond the same negative oompres- 

sibi^tyfor air, nitrogen, and the oxide of carbon under pressures 
higher than that of the atmosphe.e as far as thirty. It necessarily 
foUows that if the data of M M Regnault and Natterer are correct, 
the negative compresbihidty of air becomes under a certain pressure 
above thirty atmospheres, equal to aero, and therefore positive. 

When = Q, Mariotte’s Law is verified. Consequently 

0 P 

there is a certain pressure above thirty atmospheres under which 
Mariotte’s Law is applicable; under pressures below that pomt 
the compressibility ts negative ; under pressures above the same, 
it becomes positive and remains so to tlie end. 

4. Although there is no doubt that the Boyle-Mariotte Law 
is not rigorously appliqabte even nndei moderate pressures, yet 
the prevailiug docti:‘ine, so rich in instruction on the nat ure of gases, 
which deduces ail Uielr properties from the rvf vim ivhicn ani- 
mates their molecules; admits the suppas’tion that in the m^'e- 
faetton of gases the dbtaoces between these molecules tnqrease to 
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•ttdt ftA €stei!it that their nwtiubl ntbActioii is 4«stroy«d ; end in 
tbii Qise geseii compiv exactly with the Boyle^MiMriotte Lew. On 
tide hypothesis the kw b<9cpm«$ a limit towards which every 
pk» tends in firoportion as the dUtance between its molecules 
increases^ and in proportion as their r'W and the mfddity of 
their motion increase. 1'hat idea ^nds no support in facts, if it 
were accurate, then, at a certain high tempexaWe, gases, espe- 
cially those whose density is not great and whose particles are 
endowed with a very great rapidity of movement, ought to con- 
form rigidly to the fioyle-Mariotte Law ; but this is inconceiv- 
able, leading, in kct, to the paradox examined above. More- 
over, the researches of M, RegnauU on hydrogtn, the lightest 
0i gases, have <^howuthe vciy op|,osite, hydrogen being poshively 
compressible under pressures only a little higher than that oi the 
atmosphere. It indubitably follows that in reference to the 
diminution of a mass of a gas hliirg a certain volume and the 
imerease of the rate of movement of the molecules, we cannot 
mpect a rigorous compliance with the Hoyle-Mariotte Law. But 
we must make certain of finding positive errors, and the follow- 
ing are the grounds which urged me to have recourse to new 
experiments in reference to the application to gases of the kw 
with which we are dealing. 

These grounds were explained by me in 1872 ; since then 
similar ideas have been published by many others. Never- 
theless, so far as I know, these ideas are far from having been 
generally adopt^ into science. It is evident that to combat an 
established opinion, a single d priori conclusion is insufiictent ; 
new rest arches are necessary, all the more that doubt may arise 
in the mind on the accuracy of the data of experiments, not only 
such as those of Rumford and M. Natterer, but even those which 
the celebrated experiments of M. Regnault have efrtabli^hed. On 
examining critically the processes of the last-named eminent 
experrmenter, we may not be able to discover any cause to ex- 
plain the positive deviations which he has obtained for hydrogen, 
although It is possible to admit that the negaiive deviations depend 
on some defects in experimenting. New experiments and re- 
searches thus became indispensable ; above all, for the purpose of 
verifying the data of MM. Regnault and Natterer, following 
methods not less precise than those which these okervtrs em- 
ployed. Thus it was specially necessary to experiment on the 
compressibiitty of gases under pressures less than that of the 
atmosphere, seeing that until 1872 there had bceu no accurate 
resear^es on this point. 

I distnbuted as follows the work undertaken by me in 1872 : — 
I commenced with pressures less than the pressure of the atmo- 
sphere, and I passed from that to pressures which exceeded 
inof'e employed by M. Regnault. For the latter purpose I 
devised in 1872, and have now constructed, a compound 
manometer, containing alternate colunuis of mercury and of 
water, and permitting the measurement of exceedingly great 
pressures by means of a krge number of very low columns 
of mercury. However, at present I shall not dwell upon 
ibis side of the researches, seeing that the ex^iertments are stiil 
being an led on ; I shall only endeavour to explain the mam 
p lints of the practical processes, and the results obtained under 
small pressures. The first experimental researches made by me 
on the compressibility of air under pressures less than that of the 
atmosphere were made by means of very simple apparatus. 
Imagine a vessel A terminated above and below by tubes. The 
tipper tube is always in communication with a syphon baro- 
meter, or, as I call it, a baro-manometer. In this apparatus the 
height of the column of mercury mea^tures tlie eksttcity of the 
gas in the vessel. It is easy to make the volume of gas in the 
baro-manometer remamntlm same all the time, notsrithstaad- 
ing the variety of pressures. To accomplish this it is only 
necessary to arrange so that we majjr at pleasure increase 
or dmiinUh the quantity of mercury in the baro-manometer. 
The lowtr tube of a serves to introduce and to withdraw 
the requisite quantities of mercury. It is not necessanr to see the 
height of the mercury in the vessel ; the mercuy here serves 
onlv to measure the volumes, and consequently, if we close the 
feeding-tube by means of a cock, and if by means of an empty- 
ing tube we allow all the mercury in the vessel to escape, we 
may ascenain the capacity of the whole reservoir ; by emptying 
only a pari of it we may ascertain the volume of the gas at each 
moment. Thus the weight of the mercury, directly reserved by 
means of a balance, gives immediately, in all my fcsearchesi the 
vokme occupied by the gas in each miticular ease, The Br»t 
expenments made in 1S73 on atr, snowed me that air aider 
pressures lower than that of the atmosphere possesses a positive 
comprmiliUity, and that the txnaLer the pressure rite more am 


rije ^vmgeneaa presented by air from Boylek Law inctoaiSd. 
The first apparatus was constructed in a very shn| 4 s manner ; 
some errors might be suspected, and this is why I am not opti- 
fident of the results obtained, I therefore constructed 
and a third apparatus, modifying sucemively not only the dlme> 
sions, but also the very construction of the details of the 
apparatus. I then armnged a fourth apparatus by means of 
which, with Michel Kirpiichcff, whose death is a sensible loss 
to Russian science, I made numerous observations. The report 
of these experiments was given by me in 1874 to the Russian 
Chemical Society, and printed in the BuUdin of thp St 
Petersburg Academy of Sciences, The experiments themselves 
are described in considerable detail in vol. i. chap. 9, of my 
work ** On the Rlasiicity of Gases.*' It is impossible to describe 
in an article the great number of particulars which Imlpng tp 
these researches ; we are limited to the more important detaUs 
which I have introduced into this inquiry, as also into my mb'* 
se^ent investigations. 

The normal metre and normal kilominme which T empli^ed 
were compared with the Pans standards at theConseivatoire des 
Arts et Metiers in concert with M. Trenca ; their sub-divisions 
were then carefully verified. 

I had to work a long time at the construction of the baro- 
meter, and I found out a new process for constructing this appa- 
ratus, which consists specially in terminating the end of the 
barometric chamber by a capillary lui e Iwnt downwards. By 
means of this tube it is possible to expel the last traces of gas 
which remain in the vacuum, and thus to show the experiment 
of obtaining an absolute vacuum, i.a, to construct a baromebr 
Such that with the diminution of ihe volume of the chamber the 
indications do not vary. The construction of two barometeri 
with a common chamber and a single descending capillary tube 
affords an easy means of ohlatniug with the greaUst precision 
the determination of the feeblest tensions in the barometric 
chamber. It !•> only neoe' sary to direct the telescope of ihe 
cathetonieier to the to[> of the colnmn of mercury in one of the 
barometers when the mercury m the other is at its maximum 
height, and when the volume of the vacuum is very small ; then 
pouring out the mercury contained m the other barometer, and 
thus diminishing the piessure which acts upon the vacuum, we 
may increase its capacity. Then 'he least quantity of gas con- 
tained in the vacuum will give an increase of height In the baro- 
meter observed. By conslructing the barometer with the 
greatest care, and filling it with mercury distilled according to 
Weinhold's process, it is possible, as our numerous researches 
with M. Hemilian have provtd, to obtain a perfect barometer 
reejuiring no correction for the tension of air which may re- 
main in the vacuum. This result is obtained solely by means 
of the capillary tube re erred to above. The procefs shows, 
moreover, the possibility of constructing barometers without 
boiling the mercury and will out removing them from the pO'-i- 
lion which they are ultimately to occupy. Here then is an un- 
doubted improvement in the construction of an apparatus so 
important as the ban meter, in a great number of physkid 
researches. 

Next a very long time and a great number of trials we»e 
necessary in order to attain the desired accuracy in measuiii g 
heights. 1 always employ the comparative method, consisting 
in pkeirg be«ide the height to be measured a standard metre, 
well tried beforehand in all connections. My normal meastttes 
are generally in the form of tubes, in ihe inside of which is in- 
troduced water which enables me to appreciate at each moment 
the temperature of the measure, and if necessary even to change 
it The telescopes of all my cathetometers are fitted with micro- 
meter eye-^pieces, carefully constructed by our engineer, M. 
Brauer, justly noted for his long residence at Pulkova, and for 
the construction of a great number of astronotiiical and magnetic 
apparatus. Besides the central cro^s-wire the micrometer eye-piece 
is fitud with one movable wire, or still be ter, with two movable 
wires. The fixed wires passing by the optical and geomeirical 
centre of the telescope fitted with a level sensible to about aim 
directed towards a point of ihe object whose height is to be deter- 
mined. Then both telescopes fastened to the same cathetometer^ 
or ^tter to two small separate catbetometeii, are direaed to the 
normal measure arranged at the side, and the double mxifPMe 
wire serves to determine the distance of the fixed wire from the 
nearest lines of the normal measure. This last is placed at iiteh 
a distance firom the column whose height is being dcteysninedi 
that the measitre and the object may be distinctly V^bkwil!|t<^ 
clian^ng the position of the eyt-pieoe. Evety varkribh In the 
position of the dy«-|dece may derange the position of Offiitol 
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wntfe; tJris » -Otf Utterly X ti« ewatwlydy ^heiometric 
'teletcttpce, te which the ffleteiwe of the W-piece from the ob- 
ijeciire cenaet undergo eay d»»Bgft On 1™ otMr tod, it i» poj» 
•ible t 9 move'the Kinette If the orthetpmeMir itielf is m the rest 
■ where H U fixed ; which is not seldops aoettsoiy in practice. By 
ft considerftble magnifier and fttt ilmmjnfttor of the columns 
meinniry very careluliy combined* it Ji possible to observe the 
columns with ft precision carried to thousftndths of a millimetre ; 
so that the error In the height docs not exceed 

'O’er mm. Everyone who has worked with the ordinary catheto- 
meters and who has twe^l their scales for measuring heiehts, knows 
that the accuracy of the measurement by means of such apparatus 
^ never eaceeds 4 ^ mm.* and that ofeen he makes errors which 
readh tenths of a millhnetre. It is sufficient to refer to the varia- 
tions of temjmmture infallibly due to the presence of the observer. 
In the constmetion applied by me, these reasons, as well a$ 
manv other causes of error, do not exist at all. 

Although for the barometers and the baromanometerb I always 
•use tubes of large diameter, exceeding 17 and very often even 
00 millSmctrcs, nevertheless I have thought it proper to verify 
the capillary depression of the mercury depending on various 
diameters cf the tube and various heights of the meniscu®. A 
.very extensive research has been made in my laboratory by 
Mile. Ooutkovsky, and the results which she has obtained have 
obliged me to change the data which we possess on the depression 
of mercury.^ 1 cite one example from many which are m my 
woik on ** The Barometric Levelling and on the Application of 
the Syssohm^ff* to that purpose.” The diameter of the tube 
being fi’6o6, and the height of the meniscus — 

o’6 0*8 1*0 1*2 1*4 millimetre, 

the depressions are— 

0*162 0'23S 0*312 0380 0*458 „ 

numbers diflfcnng from those generally adopted, according to 
which for a height of tlie meniscus 1 X). there ought to be a 
depression of 0*460 for the diameter 8 *606. 

1)j: Menoiilkeff 

{ 7 <f be eontinimi,) 


OUR ASTRONOMICAL COLUMN 

TtlE Suspected In iiu-Mbr^ uuial Plank-i.— M. Levarier 
has issued an ephtmeris of poritions of the hypothetical planc^^ 
interior to Mercury, derived apparently fiom the two orbits to 
which reference was made last week as representing the observa- 
tions upon which the gcneial formula was founded, with equal 
‘precision, and If the planet should not be met with in transit 
across the sun^s disc between March 21 and 23, use may be 
made of M* Leverrier’s ephemeris to examine with large tele- 
‘bcopes the positions of the greatest elongation westward in the 
two 01 bits. The differences oi light ascension and decimation 
from the sun about the^e times are thus given ; — 

OEiurl. , Oiiwrll. 

D.fr R.A. Difl-.decl. * DitT R A, J)ift tied 
m. , m. 

March 28 ... ^38*4 -2’6 , - 38*8 . - 2*6 

29.. . -40*4 ... - 26 I 42*0 .. -28 

30.. . -404 ... -2*8 I --44*8 .. 29 

31.. . -39*2 ... 2*6 i ->45-2 ... -3*0 

The observation of Becuppis at Rome in 1839, one of the five 
iitilUed by M, Invert ier, was communicated to the I’aris Academy 
of Sciences on December 16 in the same year. It is thus noticed 
in the Cmpiee Rmdtu of that sitting : Dccuppis announced 

Ant on, October 2, while comitniing the observations which he 
jpas made upon the spots of tlie sun* saw a black spot, perfectly 
mmd, and with well-defined contour* which advanced upon the 
dish with lapid motion* so that it would have traverbcd the 
diameter in about six hours. M. Decuppis thinks thsit the ap- 
ptwemm which he has observed can only be explained by 
adWtdiig the existence of a new planet/* The observation is 
icepto 4 n«i 4 fcewf* it ap|>ears to have escaped the notice of 
letaml who have recendy^ entered upon this subject, 

it* hut does not give particulars. 

by Mr. JcHMis|iii Sidebotham at Manchester* 


on Mardb 12* 2849* was (XMnmuiiicated to the Literary and 
PhUbsophtcal Society of that city, April I, 1873, and wSa be 
found in the vol xU. p. 105. A small circular 

Mack spot’* was watched tu Us progress across the disc /or 
nesidy half an hour,” by Mr. Sidebotham and Mr. 0 . C. Lowe* 
also a member M (he same society. 

D’ArRist’sCoiuet.— I f this comet is not detected before meW 
light interleres in the mornings, it may probably be observed in HbS 
middle of the eaiuing month* where the diy is very Uanspaifid 
down to the eastern horiaou ; it will then rim rather more than 
two hours befeue the sun* and the intensity of light wQl be greater 
than when it was last seen by Prof. Schmidt at Athens In 
December, 1870; still its distance from the earth will be con- 
siderable (I *7). When theoretically brightest, in May, observe^ 
tions may l^ made at the observatories of the southern hemU 
sphere. At ibe Cape, Melbourne, and Sydney, the comet will 
rise more than four hours before the sun ; the perihelion passage 
takes place on May 10. The following positions will sufficientliy 
indicate its course about that lime i— 

At Gi'camich Noon* 


May 2 

K.A. 

h. m. s. 

23 rS 16 ... 

N P. 0 . 

9*1 17 X) 

Di&tAuce from 
Earth. 

.. 1*670 

6 

. . 2i 32 13 . . 

00 31-9 

•• 

xo 

• *. 23 46 5 . . 

89 478 

... 1-650 

14 

* • ^3 59 5 * . . 

89 48 

•, «fi 42 

18 

0 13 28 ... 

88 * 3 ’3 

... 1 63s 

22 

0 26 56 ... 

87 43-6 

, , I *629 

26 

0 40 14 ... 

87 5'8 

... 1*624 


The intensity of light remaius semibly the'* same during this 
period. In August and September next observations may be 
piacticable with very powerful instruments, as the comet moves 
from Taurus into Orion. 

According to the clem'^nis of M, Leveau, who has continued 
the investigations on the motion of D’Arrcft’s comet, commenced 
on Us first discovery in the summer of 1851 by M. VUlarceau* 
the dimensions of the orbit in 1877 are as follow : — 

Semi-axis major 3 ' 54 H 

Semi-axis minor 2*7565 

Semi-paraiiiettr .. .. 2*1456 

l^ciilitlion distance ... . 

Aphelion distance , 5 7O47 

The period of revululion in the eUipjc of 1877 is 2431*2 days, or 
6 664 years ; It has been lengthened X04 days since 1851, by the 
effect of perturbation from the action of Jupiter, the principal 
disturbance of its motion Iiaving taken place in the spring gf 
1861, when the comet approached the planet within 0*36 of the 
earth’s mean distance from the sun. 

Total Solar Kclivsfs. — It might be worth while to collect 
together and discuss the various notices of the total solar eclipses 
of 1386, January jr, and 1415, June 7, m the same manner that 
Prof. Sciiiaparelli and M. Celuria have dune with the eclipses of 
1239 and 1241. The eclipse of 14x5 in particular was a very 
notable one from the large excess «f .the moon’s augmented 
diameter over the diameter of the sun ; as Baron de Zach stages* 

* * plusieurs historiens et presque tons les astronomes en out parl& ” 
Both eclipses were total at Montpellier, not a common occurrence 
at a particular place in an inteival of only twenty-nine years. 

meteorological notes 

Mean Atmospheric Pressure in Russia in Kukope.— 
A paper on this subject* by M. Rikatcheff, appeared some time 
ago in the Repertorium Jur Mdeorolo^ie* The work is based on 
monthly averages for various terms of years for thirty places In 
Russia, to which are added the averages for thirty-three planes 
situated in other parts of Europe. A valuable part of the {paper 
is tbat which gives the details of the observations at each 
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IP f^Ettsds tlie errors of tiio liiwtroineiito mployed sod the heights 
sWe the see, so far as kiioin>< Hie heights of places not yet 
determined trigonometirtcally are approximated to harometrioally 
by a eompaiisott with other stations whose heights are known. 
From these data the monthly and atinnal isobars for eaeli milli- 
metre (0*039 tt)^h) are drawn on thirteen tsaps. It is to be 
regretted that to mneh work^ charatterhed not only by general 
acceracyi bttt also by an attention to minute accuracy of detaU 
ia certain direc|ion«i tan only be regarded as to a great extent 
thrown awayi at least in so far as regards the inquiry in hand, 
vis*^ the representation of the facU of atmospheric pressure in 
Ktisfia, as that pressure varies by latitude and season, in their 
relation to conhguration of surface and the relative distribution 
of land and water. The author has failed to see that, in order 
to give a satisfoctoiy solution of this problem, one of the first 
requisites is that the observations at the different stations be for 
the same terms of years, or be reduced to the same tenus of years, 
by the process of differentiation. As regaids the thirty Kussian 
stations, the averages are for periods varying from seven to fifty 
years, and excepting Lugan and Catherine nburg, no two places 
are for the same terms of years. As regards the months the 
result of this method of discussion h gteal unsaiisfactoriness. 
Thus at several places where the averages arc only for a few 
years, they not unfrequently are very different from the 
isobars which have been drawn for the districts where they 
are situated. Still further, the anomalous directions of several 
of the isobars, such as the ttobar of 750 mdliinetres for March, 
omnot be accounted for by the physical peculiarities of the re- 
gion traversed by the anomalous portion of the curve ; but an 
examination of the facts suggests that the anomaly is probably 
due to the simple circumstance that exceptionally high or low 
monthly means of particular years are included in the averages 
of some stations, whilst at other neighbouring stations observa- 
tions were not made during these exceptional months. I'he 
annual isobars are necessarily more «.Jt!sractory, It may, how- 
ever, be noted that if allowsnce be made for the correction for 
gravity, according to latitude, which has been employed, a cor- 
rection which for several reasons is objectionable, the annual 
isobars for Kus»ia are substantially the ^ame as those published 
by Mr. Buchan, even though these were confessedly a first ap. 
proximation, giving only the broad features of the distribution 
of atmospheric pressure over the globe. Much more is now 
required than this, seeing that the data since acquired would 
enable us to draw the isobars with a precision sufficient to show 
net merely their general change of position with season ard lati. 
tttdc, but also the exact forms imptc'^sed on the curves by their 
position with reference to large masses of land and water. In 
solving this problem, what is required from Russia are tables of 
tne monthly means of each year during which oiiservatiouR have 
been made at each station, corrected for instrumental errors now 
ascertained-- tables, in short, simikr to those published by Dr. 
Buys Ballot for many places in Europe, in the Annals of the 
Dutch Meteorological Institute for 1S70. 

METroxotoGV OF Maokitius— The MauHltns 
ip^isnl Remits and Meimralagual Reports for 1874 and i 87 S» 
have been received, which are deserving of special notice from 
the increased vigour and efficiency with which they show meteo* 
miogical research to be prosecuted in that pait of the globe. 
Xtt addition to the usual elaborate summaries, the Results for 
I S75 contain a noteworthy addition in the form of two Tables, 
one giving the hourly means of the atmospheric pressure of the 
months during 1875 deduced from the barograph cnives, and the 
ofher the same means from the term-day observations made at the 
observatoty from 1853 to 1871. Tables showing the hourly read- 
ings lor eachdny wore jptropaitd but are notprinted In thej^riw/Zr. 
Xf this be due to want ^ fnitdfi to meet the expense of publication 
it is to be hoped' that the di/ficfdly will be got over in next pOb-^ 


licaticm^ on aceotmi of the great value of snob hourly leadings in 
tnany meteorological inquiries, but more particularly in connec- 
tion with the gales and hurricanes of the Indian OtMian, which 
are so eamIuUy detailed by Dr, Meldmm in the Results, The 
exandiMiHon of these readings and the hourly observations of the 
wind QOttld not fisil to suggest conclusions of the utmost value in 
thdr bearings on systems of storm warnings for tropical countries 
such as we recently sketched in Nature {vol. xv. p, a6i) for the 
Bay of Bengal. In the Annual Report (or 1875, it Is stated in the 
course of a discussion on sunspots and rainfall, that since the 
photobehograph has been in use at the Observatory the sunspots 
have been compared with the daily weather, and that, so far as 
the observations have gone, the] results arc in conformity with 
those for longer periods both the rainfall and the velocity of the 
wind having been greater when the spots were most numerous. 
This increase of the velocity of the wind with an increase of 
sum pots is a point of first importance when viewed in connection 
with Mr. Xiock) er’s suggestion that increased sunspot area im* 
plies incicased solar radiation, with Mr. Blanford’s confirmation 
of this idea from an examination of the results of the solar radi- 
ation thermometers in India, and with the re*-ult arrived at by 
Mr. Clement Ley, showing that with like conditions of p^ ssure 
the wind^s velocity is greatest during those monllis of the year 
when temperature is highest. 

Exi‘ior/n<; Bai toons for Mkiforoiooical Purposfs. — 
Since the beginning of February, M, Secretan, the optician of 
the Poiit-neuf, in Paris, has been sending up regularly everyday 
at noon small exploring balloons for the purpose of ascertaining 
the direction of the several streams of air and the height of clouds. 
The lesults aie daily published in the Riftt Moniteur. The 
balloons are given gratuitously by the Orand Mai»aun du I OHvr,\ 
and are of india-rubber Idled with pure hydrogen. The diame- 
ter is ninety centimetre^. M. de honvielle fimls by calculation 
and by several c\pcnmcnt'», that the mean velocity of elevation i.s 
about four metres per second. Hence to obtain the altitude 
the clouds it is sufficient to observe the balloon with an opera. 
gla&R, to count the number of seconds necessary to lose sight 
of it owing to the opacity of the clouds,* and to multiply the 
number of seconds by four. It was found that the altitude of 
clouds varies from 400 to 800 metres, and prospects of fair 
w'calher are increased m proportion to the tlevaf ion of clouds. 
The clouds follow the direction of an aeiia! stream m which 
they are wholly immericd, and are not placed, as has btcn 
repeatedly stated, at the surface of stparalion. The direction of 
the air for the fiist 100 metres is almost aUays very uncertain 
and varies according to unknown causes. This shows that 
anemometers give a very poor idea not only of the velocity 
but also of the direction of prevailing wind?, and that no real 
progress is to be expecUtl in the knowledge of atino»»t>hcric 
calculation as long as meteorologists confine themselves to 
taking into account anemometrical observations. Veiy often 
two different streams of air are observed, the lower one extend* 
ing from 100 to 200 or 300 metres ; under these circumstances 
the weather seems to be particularly uncertain and unsettled. 
Meteorologists, we think, might make use of this method of 
observation with great advantage. 


BIOLOGICAL NOTES 

A CHVTRmxuM wrjn Thuk RFrxouuciiow.^Botanlsts 
aiie indebted to Dr. L, Nowakowski ftw a memoir o^i 
p^s eugleuitp hfi which they wlU find recorded for the fiiut thmft 
the whole llfe-hi*t<«^y of one of the most interesting of thegtonti 
of vegetable parasites known as Chytridia. First described In 
i3 S5 hy who was a pupu at Bresdau of the iBustrioui F* 
Cohn, this Species has now had all the mysieidet its Sfe' 
cleared up by the researches of Nowakotteki, stndyiug the 
same unlveniity and under the *«an»e maisier. ’I'he Euglcwon 
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whirih It il p»Tatldc wUl Ve weU knw« to aiictoscopisti uo 
pOttp of flagdlote Infosori*, « «»'• t*»« •» ftedyswim- 

mtpg fwBti. aad at another paaaiitg into a teating stage. It ii at 
tJiU period of tlioir eafiftence Aat tho PoJjrpbagus attacks theme 
The minute spores are furnished with four or more delicate fila* 
ments, which project from the body of the spores like rays. One 
or snore of these soon comes into contact with a Euglenag 
botes through its integument, and penetrates into its proto- 
plhsmic contents s it now becomes a haustorium, increases in 
site, often sends olf other filaments, which go on the search for 
other specimens of Euglense ; in the meanwhile the body of the 
spore grows apace, and, if its baustoria be only fairly successful 
In catching Euglenm, soon increases to considerable (microscopi- 
cal) dinientiions, and in course develops into a pro*sporaiigiani. 
Next a little bladder-like projection is seen slowly forcing its 
way out from this latter, and at last becomes developed into a 
EOosporangium, from which in time issue the cloud of zoospores, 
and so after a well-known fashion the vegetative development of 
this parasite is carried on. The presence of a true repro- 
: 3 uction is, however, the great fact in the memoir. Among 
the individuals of Folyphagus developing in the inter- 
spaces of the dead Euglenae will be found two forms ; 
>ne larger than the other, and generally spherical in 
;hapc, is the female ])Iant ; the other, small and more or hss 
dub shaped, is the male plant. From the former there is a tube- 
ike prolongation which passes into a haustorium ; from the 
alter there arc several hauslorja ; thetc remain thread-like if 
:hty encounter no Euglenje, or enlarge when they do. These two 
inicellular plants then conjugate, but after a somewhat strange 
ind novel manner. The protoplasmic contents of the female 
dant project through an opening m the cell wall, formthg slowly 
in oval mass (gonosphere), with the which a haustorium from 
k neighbouring male plant, coming into contact, there is a co- 
ningUng of the contents of the two plants, and thereby a zygo- 
ipore is produced ; sometimes these have a quite smooth covering, 
It other times they are rough, with minute prickles. After a little 
est the zygospore develops a zoosporangium, from which issue 
w.irtn*sporcs, and the cycle ii» complete. As tlie result of these 
nve&tigations, the author would place the Chytridu foims in the 
;roup of the Siphomycetes. It will be observed that though the 
vhole contents of two cells go to foim the zygospore, yet that the 
liffcrence in the size of these cells is very maiked, and that the 
lehaviour of the gyna*ciel cell reminds one of what takes place in 
.n oospore. (Cohn’s Heiha^e %ur Hiol, der Pfianzen^ Bd. ii. 
left 3 , 1876 .) 

CHYnooAMK’ Fiora 01 KussiA.- -We notice the appearance 
►f the first fasciculus of an important Russian work, by M, 
iredinsky, being a Catalogue of Russian Cryptogams. The 
rork Will be divided into five parts: Vascular Cryptogams, 
dmci, Lichens, Fungi, Charaoeae, and AJgje, each part to appear 
ti several separate fascicules. The first fasciculus is a description 
if the Vascular Cryptogams of Southern Russia, Transcaucasia, 
Ltid the neighbourhood of $t. Petersburg. Much valuable mate- 
ial, collected by Russian botanists, is already Jn the hands of 
he author, and many members of the St. Petersburg Society of 
STaturalistS have promised to supply him with much additional 
naterial for his valuable wcu*k. 

^ Alc^ of the OutF OF FmLAND.— At the last meeting, 
bebmry 28. of the St. Votemburg Society of Naturalists, M. 

made an mteresling communication on the Alg« of the 
MW of Finland. They are not numerous and have migrated from 
he Atlantic Ocean. Towards the east the red Algie become rare, 
ind all diminiiah in number and size. It must bo observed also 
hat the red Alga? of the Ouif of Finland have almost nothing in 
lommon with those of the White Sea, which circumstance is an 
igdnst the existence of a former communication 
wtwesii the Baltic and the White Sea advocated by some 


geoloi^ivby but more and more discountenanced by the latest 
exploraticms. Describing in detail the most important foims of 
rod Algrn of the Gulf of Finland, M. Gobi exhibited a complete 
collecdtm of them, together with a series of drawings and of 
microscopical plnte| hrom the same. 

BoTANtCAL Geography of Russia. --The seventh volume 
the Memoirs of the St. Petersburg Society of NaturaHsta 
contains a most valuable contribution to the botanical geography 
of Russia, by M. Gobi, *^ 0 n the Influence of the Valdai- 
plateau on the Geographical Distribution oi Plants, with a 
Sketch of the Flora of thi Western Pait of Novgorod Govern- 
ment.” llie author begins with a detailed description of the 
orography of the region, of its geological structure, its soil and 
subsoil, its marshes, lakes, &c., and deals at length with the 
climate of the country. Further, after a review of former 
botanical works dealing with the same region, he gives a list of 
plants growing on the plateau (615 Phanerogams). The fourth 
chapter is devoted to a dcUneation of the main topographico- 
botanical subdivisions of the flora ; and the fifth is a detailed 
discussion of the relations existing between the flora of the 
plateau and those of neighbouring tracts. After some general 
remarks the author traces here the boundaries of the regions 
occupied by about fifty plants, which lioundary-lmes run either 
across the plateau or along its slopes. The intrusion of these 
plants from the north, north-east, and south is graphically shown 
on three maps accompanying the paper. 


NOTES 

We understand that the Council of the new University 
College, Bristol, intend shortly to appoint a Principal of the 
College. Wc presume that the claims of science will be well 
considered m the appointment, as the movement to which the 
college owes its origin took its rise in the desire to found a school 
of science for the West of ICngland and South Wales. In the 
interests of the higher scientific and literary education, we hope 
that the Council may be successful in securing the services of an 
eminent man for so important a post. 

At the monthly meeting of the Council of the University 
College of Wales, one of the governors present expressed hia 
intention to give 200/. a year for three yeais, to be applied in 
such form as tlie Council may deem best in connection with the 
college for the encouragement of scientific agriculture. 

The President and Fellows ol the Chemical Society dined 
together at WilUb’s Rooms on Tuesday evening, the company 
numbering about 200, and including some of the most distin- 
guished names" in science. Prof. Huxley, in responding to the 
toast of the Learned Societies, pointed out that most of the 
younger London scientific societies are oflshuots, 01 ”bud«,” of 
the Royal Society ; the latter, he maintained, now more than at 
any other time, needed sympathy and support. Vtof, Huxley 
alluded with some humour to the extraordinary claims put in by 
some applicants for a share of the government grant, one gentle- 
man alone haring asked for 3,000/. oul of the 4,000/. Some of 
the applicants reminded him of the Irishman w^ho requested 
government to give him an appointment in any capacity in 
Church, Army, Navy, or Civil Service, his sole qualifications, 
the applicant confessed, being an inexhaustible fund of animal 
spirits and a keen sense of humour. 

An influential meeting was held at the Mansion House on 
Tuesday in support of the erection of an Imperial Museum for 
India and the Colonies, to which scheme we have already re- 
ferred in detail. The proposal met with the warm approval of 
the meeting, and it was resolved that steps should be taken to 
move in the matter, and Iiave a building erected on the Tliames 
Embankment, on the site of the now demolished Fife House. 

The Eifjt of March 15 contains an article on Uie 

present stale of the Loan Collection of Scientific Apparatus, and 
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enumerates a nnmlier ef c(!i}lecl;icms that after tlie removal of 
foreipi loans 4*tfll remain to fom the nuclens of a permanent 
museum. U points out that ^ough the galleries have had to be 
closed in consequence of packlhg^ the lectures have kept up the 
continuity of the scheme, and the apparatus forming the subject of 
the lectures have been brought Into the 2 ectt£^ theatre as wanted. 
It adds, **Thm seems n hdr probability that the nucleus of the 
permanent collection can be thrown open early in May/* 

The obstades Htherto presented to the medical education of 
women in England appear suddenly to have coUapsecl The 
enabling Act of last session, introduced by the l^ght Hon. 
Eussell Gurney, which permitted any licensing body to examine 
women for its diplomas, was first of all accepted by the Queen’s 
University for Ireland and the Royal Coll<’ge of Physicians for 
Dublin. The example of these bodies has been speedily followed 
by the University of London. At a recent meeting the Senate 
reversed its decision of two years ago, and decided, by a majority 
of fourteen to eight, to admit women to its medical degrees. 
Among the majority are found the names of two of the most 
eminent medical men hi London, who supported the motion on 
the ground that it was the duty of the University to give effect to 
the resolution arrived at by the Medical Council and by Parlia- 
ment, that women should not be debarred from entering the pro- 
fession. Since the matriculation examination is tlie sole avenue 
to all degrees in the University, this examination is now 
thrown open to women who present themselves with the inten- 
tion of following it up by a course of medical studies. All 
these concessuins to the friends of the medical education of 
women were, however, but barren victories as long as the hos- 
pitals closed their doors agmnst the admission of female students 
to clinical instruction. Every hospital in London to which a 
medical school is already attached has refused this permission ; 
and one chance only remained. The Royal Free Hospital in 
Gray’s lun Rood la a general hospital containing the maxi- 
mum number of beds required by any licensing body, and free 
from the difficulty of having already attached to it a school of 
male students. At the instance of the London School of Medi- 
dne for Women, the subject was last week brought before the 
Governing Body of this hospital, and a resolution was unani- 
mously passed that, since they were the only body in London in 
a position to grant this privilege, it was their duty to throw open 
their hospital to female students. This decision, due mainly to 
the uutirmg exertions of the Treasurer to the London School of 
Medicine for Women in Henrietta Street, Brunswick Square, 
the Right Hon. J. Stansfeld, M.P., has only come just in time 
to prevent the breaking up of that institution. The executive 
committee of that school, at which regular courses of lectures in 
the whole cuniculum of medical study have now been given for 
three years, had determined that, unless they could, before the 
dose of this winter session, announced to the students that there 
s^as a prospect of solving the hospital difficulty in London, they 
mu.^l close the schcKil in the summer, and recommend the stu- 
dents to go abroad for thdfr clinical studies. Ibc winter session 
closes next week, and it was only last Saturday that the an- 
nouncement was made, in consequence of the decision of the 
Gfyvermng Body of the Royal Free Hospital, arrived at the pre- 
cediag Wednesday. For the purpose ol making the necessary 
arrangements, the Medical .School for Women has entered into 
heavy engagements of a pecuniary nature, to enable them to 
fulfil which they will require the liberal support of the Hriends of 
the movement. With regard to the University of London, it l| 
fdit that the present position of admitting women to its medical 
degrees only, and to no others, i« not one that can be per- 
manently sustained } but any turther extension of its privileges 
can only be effected by a new charter, or by an enabling Act 
similar of last session, applicable to all degrees* 

Proi-. GAm<yu completed on Tuesday Ms comse of lec- 


tures at the Royal Institution on “The Human Form, its 
Structure in Relation to its Contour.” Although some of the 
lectures have consisted of anatomical details, illustrated with 
diagrams prepared for a medical school, the attendances have 
been large in comparison with those of other Royal Instltuticm 
courses, and ladtcshaveformed more than a half of the audiences. 
Prof, Gaxrod^s object was to describe the parts of the structure 
of the body which affect the contour in such natural attitudes os 
are commonly portrayed in works of art. Several ingenious 
walking models to illustrate the action of different parts of the 
body were devised especially for these lecture?, and a colossal 
wooden model of a disarticulated human skeleton was also 
specially prepared. 

M. Waddington has appointed M. Maindron a Chevalier of 
the Legion of Honour for services rendered to science in the 
capacity of secretary of the French Trani>it of Venus Commis- 
sion. A new volume will be issued very shortly by the French 
Acodemy. 

Tungstate of soda has been^ much talked about lately as 
valuable, when mixed with ordinary starch, for rendering muslin 
dresses uninilamroable. Prof. Gladstone and Dr. Alder Wright 
have l)oth brought it before audiences at the Royal Institution, 
Dr. Wright showing its efficacy by having a muslin dress so pre- 
pared for one of his assistants to wear, in which he walked about 
over flames. In repealing the demonstration in the course of a 
lecture at South Kensington, on Saturday evening, it was fortu- 
nate that Dr. Wright had the dress placed on a dummy instead 
of being worn by an assistant, for no sooner was a light applied 
to it than it blazed up and was consumed. Why this happened 
could not be explained, as it is believed no mistake had been 
made m the preparation. No doubt the exact conditions under 
which the tungstate Is reliable will be a subject for further 
investigation. 

M. Redisk, barometer maker to the French Association for 
the Advancement of Science, has devised a barometer for warn- 
ing miners when the atmospheric pressure is undergoing a sudden 
depression so that they may be on their guard against fire-damp 
explosion. 

Rural meteorology is progressing rapidly in France. No 
fewer than 500 parishes receive by telegraph daily warnings from 
the observatory. The telegrams summarising the readings taken 
at seven or eight o’clock in the morning (local time) from Con^- 
stanUnopIe to Valentia, arrive daily at two o’clock m each 
parish in connection with the observatory. The number of 
parishes is being daily increased. 

Everyone knows that the aneroid barometer is composed of 
a metallic box exhausted of air and kept in a state of tension by 
an interior spring. A F rench optician has conceived the idea of 
substituting for the spring a weight attached to the exterior by a 
hook underneath. 

In a forcible article In the Cape A r^ 4 s^ for January 23, it is 
shown how much service could be done to farmers and others by 
giving them timely wanting of ap|>roachlttg unfavourable weather. 
Such warning can only be based on extensive and carefully collected 
data, involving work which cannot be done for noticing, the 
Ar^uSf therefore, reasonably urges that it is the duty of the Cape 
Parliament to provide the means of carrying on work that would 
undoubtedly benefit the whole colony. 

Seven warnings have been sent to Europe by the Meteero^ 
logical Office established by the Arm VarJk I/erMt since the 
end of Februafy* Six of the i>redicted storms were felt in Parli^ 
having crossed the Atlantic with a velocity somewhat less the 4 1^ 
had bems antsc&pated. ^ ^ ' '' 

A nniGHT violet meteor was observed at St* Eiieime 
Merck 11 at two 6 ’clock in the morning, in the soutkom 
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^ horiffiju. It ww' tr>wlling. wiflvge»t«JDdty ftom west to 
east Ko detojiatibi^ ^ tori. 


It Is stated that oit the ^ earthquake 

wea felt in the districts of Hallstok^: I-crimck, Bodarne, and 
sSkiSUersha, in the county of Nerike, J^wcden, a distance of about 
ten English miles. The shocks were strong enough to shake 
the houses and make china and even heavier objects tumble 
down. The earthquake was also felt in the Province of Oster- 
gdliand. It is stated also that the island of Mall has been visited 
by an earthquake, which, although it lasted only a minute, 
caused much commotion in the island. 

Thu Sedgwick Friae Essays must be sent in to the Registrary 
on or before October r, iSyp, not as stated in last week^s 
NatUKI (p, 439) on or before October i, /SSo. The award is 
to be made in the Lent Term, 18S0, 


At the meeting of the Swedish Academy on February 14, 
?toi Nordenskjbld read a paper by Dr. Kj<lman, on “The 
Algce of tlie Kara Sea,” from which it appears that the sea, 
contrary to current opinion, is full of alga*, which sometimes 
Attain gigantic sizes. The professor exhibited also photographic 
views of glaciers of the interior of Greenland, taken in 1870, 
by M. Berggion. They are true representations of views of the 
glacial period now prevailing in Greenland. 


• The Stockholm Da^ladd states that recently Prof. Norclen- 
5kjold and. the compauiaiis of his last travel, Messrs. Kjelman 
Lundstrom, Tribom, Stucksberg, and Tlieel, as well as Mr 
Oscar Dickson, were entcrtaiiud by the King of Sweden at 
pinner, where the question as to Prof. Nordenskjbkl’s expe- 
dition in X87S was disemstd. The king promised to place at 
frof. Nordimkjbld’s disposal the steamer on the same 

ierms as in 1S68, and the pecuniary means for the expedition are 
promised by Mr. Dickson. The expedition proposes to explore 
>he Arctic Ocean east of the Yenissci as far as Behring’s Strait, 
^ome Russian naturalists have applied to Prof. Nordenskjold to 
be permitted to take part in the explorations. 

) Peof. Ain.QirjsT and students Bohra and l^ergrotU started on 
^’ebruary 24 from HeUingfors on their ethnographical journey to 
lie mouth of the Obi (Natuke, vol. xv., p, 207). 

'r At the last meeting of the St. Petersburg Society of Natu- 
lilists the programme of a botanical excursion to the P'ergana 
province and the Pamir plateau, to bo undertaken this year by 
U* Smirnof, wa^s discussed and agreed to. 


We regret to notice the death of Admiral Sir Edward Belcher' 
iVhose name is so well known in connection with the Arctic 
(^ploratiqn of about a generation ago. Sir Edward was in his 
Iventyminth year, and began his naval career sixty-six years 
^o. lie did a great amount of surveying work in various parts 
>f the world. He had almost retired from active work when, in 
1852, he was sent oat in command of one of the expeditions in 
Inarch of Sir John P'ranklin. Although the search was unsuc- 

E ^ssful, and the vessel had to be abandoned in 1854, the work 
pen done by Sir Edward Belcher was sufficient to win for him a 
y place among Arctic heroes, 

i notice in the seventh volume of the Afemoirs of the St. 
ibutg Society of Naturalists a paper, l>y M. Aleuitzin, on 
|ie existence, Ui the Aralo-Caspmn region, of a rise of land in a 
iwsctlon from south-east to norUi-w^est, and on the causes of the 
of bed of the Amu-darya. Combining some observations 
llative to the structure of the shores of lakes Aral and Balkhash, 
lie ftuthor pi'oves tltat the soi^h-eastem shores of both lakes have, 
UviiHS ^ remt geological period, he^OTising ; and he explains by 
9^ ekcmsastancQ the rapid undemming by the Amu ol its right 
tkt the jpoirtt where tht river tornedin former times sharply 
undemhu'Og,''iiisriSfod^ relative rising of 


the upper parts of the river, resulted in an excavation ol a bed 
direct to the north. Whatever may be thought bf his theories 
the reader will find in M. AWnitzin’s paper interesting informa- 
tion on the structure of the shores of both Central Asian interior 
seas. 

The same volui&e contains an interesting note, by Prof. 
Fdofilaktoff, on the diluvial deposits in ICiefi and Poltava govern* 
ments, containing the general results arrived at by the author 
during his many years’ explorations, the details of which wUl be 
found in the Memoirs of the Kharkof Society of Naturalists for 
1874. 

The latest news received by the St. Petersburg Geographical 
Society from M. Potanin, announces that the expedition was 
stopped at Khobdo by the arrival of winter. The proposed 
further route of the expedition is across the great ridge which 
runs between the Altai and the Khangal, but the masses of snow 
which usually accumulated in the mountain-passes south of the 
Djabgan River made any further advance during winter impos* 
slble. Staying at Khobdo the expedition will make many im- 
portant ethnographical observations, and collect information a» 
to the trade of this place. As to CoL PrjevaUky, no news has 
been received from him, and probably will not for a long time. 
In November he was at Korleb, on his way to Lob-nor, entering 
thus on a country which has no communication with Russia. 
News may be expected only when he returns to Kuldsha, before 
undertaking his journey to Thibet. 

The secretary of the St. Petersburg Geographical Society 
announces the lelum to the capital ol M. Wojeikoff from his 
meteorological journey round the world. The countries he 
visited last were India, Java, and Japan. The visit to Japan 
was especially interesting, as M, Wojeikoflf made an excursion 
into a part of the interior never visited before by Europeans, and 
collected very valuable information as to the Ainos tribe. The 
obfeni'ations made during the journey will be the-subject of com- 
munications to the Geographical Society. 

At a sectional meeting of the Chester Society of Natural 
Science held Ja?t month Mr. J, D, Siddall read a paper on 
Foramiuifera and other ^licrozoa in neighbouring limestone 
rocks, during the coutse of which he announced his discovery of 
Radlolarians, fust, in the Ilalkin, and afterwards in the Minera 
limestones. Mr. Siddall had prepared several polished blocks 
to illustrate his lecture. Two of these showed specimens of 
beautifully preserved Kadiolarians. Other members of this 
flourishing society have since obtained similar results by follow- 
ing his method of preparing these interesting microscopic objects* 
In some of the best pieces most of the types to be seen in thin slices 
of Barbadoes earth are represented, and in as great abundance. 
This discovery famishes a capital example of the rewards which 
sooner or later follow patient scientific investigations. By this 
discovery Mr. Siddall has thrown back our knowledge of the 
dhtribution of Kadiolarians in timejrom Mesozoic, if no from 
Tertiary, to Pala*ozoic formations. > . 

The additions to the Zoological Society’s Gardens during the 
past week include two Orang-outangs {Simla satyrus) from 
Borneo, presented by Dr, R. Sim, F.Z.S. ; a Green Monkey 
(Caeoyitheens calUirickNs) from West Africn, presented by Mr. 
J. Mason Allen; a G rivet Monkey (Grrra/iVA/r/w griseo^viridis) 
from North-east Africa, presented by Mr. J. Walter Richaro’son ; 
a Cape Hyrax (J/yra^ eapptsis) from South Africa, a Chinese 
Blue Magpie {Uroeissa simmis) from China, a Red* capped Parrot 
{Piompsitla fileota) from Brazil, three Red*carcd Conures 
{Comtrus cruentat^s) from South America, a Sarus Crane 
aniigojte) from North India, an Arabian Baboon {CynocephtUus 
hamadryebs) from Arabia, purchased; an American Jabim 
{Myckria asmricam) from South America, deposited j a 
Common Badger {Meks tams)^ bom in the Garden#, 
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AODRESS of the i^EESJOENT, C WlLUAM SIEMENS, B.C.Ih, 
F.R.$. 

'T'XIE Iron and Steal Institute o|»ened its Ixiudon Session on 
^ I'uesdey, and yesterday Dr, C. W. Siemens gave his preal- 
dentlal address. 

Dr, Siemens, after referring to the origin and progress of the 
Institute^ touched upon several topics of interest to those con** 
nected with the iron and steel industries. 

Speaking of Education, Dr. Siemens said Intimately con- 
nected with the interests of this institution, and with the pros- 
perity of the iron trade, is the subject of technical education. 
It is not many years since practical knowledge was regarded as 
the One thing requisite in an iron smelter, whilst theoretical 
knowledge of the chemical and mechanical principles involved 
jn the operations was viewed with considerable suspicion. The 
aversion to scientific reasoning upon metallurgical processes ex- 
tended even to the authors who proiessed to enlighten us upon 
these subjects ; and we find, in technological works of the early 
part of the present century, little more than eye-wntness accounts 
of the pr )cesses pursued by the operating smelter, and no at- 
tempt to reconcile those operations with scientific facts. A great 
step in advance was made in this country by Dr. Percy, when, 
in 1864, he published his remarkable ** Metallurgy of Iron and 
Steel.” Here we find the gradual processes of iron smelting 
passed in review, and supported by chemical analyses of the 
fuel, ores, and fiuxing materials employed, and of the metal, 
slags, and ender produced in the operation. On the continent 
of Europe the researches of Ebclmann, and the technological 
writings of Karsten, Tanner, Gruner, Karl, Akcrmann, and 
others, have also contributed largely towards a more rational 
conception of the processes employed in iron smelting. 

It must be conceded to the nations of the Continent of 


Europe that they were the fmt to recognise the necessity of 
technical education, and it has been chiefly in consequence of 
their increasiug comt>etilion with the producers of this country, 
that the attention of Uie latter has been forcibly drawn to this 
subject* The only «^pecial educational establishment for the 
metalluigist of Great Britain is the School of Mines. This insti- 
tution has unquestionably already produced most excellent 
results in furnishing us with young metallurgists, qualified to 
make good careers for themselves, and to advance the practical 
processes of iron making. But it is equally evident that that 
institution is still susceptible of great improvement, by adding to 
the branches of knowledge now taught at jermyn Street, and I 
cannot help thinking that a step in the wrong direction has 
recently been made in separating geographically and administra- 
tively the instruction in pure chemistry from that in applied 
chemistry, geology, and mineralogy. If properly supported, 
the School of Mines might l>ecome one ot inc best and largest 
institutions of its kmd, but it would be an error to suppose that, 
however successful it might be, it could be made to suffice for 
the requirements of the whole country. Other similar institu- 
tions Vi ill have to be opened in provincial centres, and we have 
an excellent example set us by the town of Manchester, vliich, 
in Creating its Owens College, has laid the foundation for a 
technical university, capable ol imparting useful knowledge to 
the technologist of the future. 

Technical educatjon is here spoken of in contradistinction to 
the purely cladKiic and scientific education of the Universities, 
but it must not be supposed that 1 would advocate any attempt 
at comprising in its curriculum a practical working of tlie j>fO- 
cesses which the student would have to direct in afterdife. This 
has been attempted at many of the polytechnic schools of the 
Continent with results decidedly unfavourable to the useful care^ 
of the student. The practice taught in such establishments is 
devoid of the commercial element, and must of necessity be an 
objectionable practice, engendering conceit in the mind of the 
student, wMch will stand in the way of the unbiassed application 
of his mind to real work. Let technical schools confine them- 
selves to the teaching of tliose natural sciences wbidi bear upon 
practice, but let practice itself be taught in the workshop and in 
the met^urgical works. 

After referring to the question of Labour, Dr. Siemens spoke 
in some detaid on thUt of Fuel. Fuel, in the w idest acceptation 
of the word, may be said to comprise all potential force which 
we may call into requisition for efilbeting our purposes of heating 
and working the materials with which we have to deal, although 
in a more restricted sease H pompriseB only those carbonaceous 
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matteni whidb lu their combustion, yield the heat ueoessaiy for 
woi^dng our latnaces, and for raising steam in our boilma. 

The iqrm of fuel which possesses the greatest interest (bt ti% 
the iron smeltem of Great Britain of the nineteenth century, is 
without doubt 1:he accumulatiou of the solar energy of former a^s 
which is embodied in the form of coal, and it behoves us to 
inquire what are the stores of this most convenietit form of fu^ 
Kec^t inquiry into the distribution of eotd in this and otiher 
countries has proved that the stores of these invaluable deposits 
are greater, than had at one time been supposed. 

I have compiled a table of the cool areas and production of 
the globe, the fibres in which are collected from vatious sources* 
It is far from being complete, but will serve us for purposes of 
comparison. 

TAe Coal Areas an J Ammai Coal Production of the Qhlh\ ’ 

Arc.t in Square Vroduciion lii 1874 
Miica Tont. 

Great Britain Ji,poo 125,070,000 

Germany 1,800 46,658,000 

United States , . . . 192,000 50,000,000 

France 1,800 17,060,000 

Belgium 900 14,670,000 

Austria * . ... 1,800 12,280,000 

Russia 11.000 1,392,000 

Nova Scotia ... . .. 18,000 1,0^2,000 

Spain . . . ... .. 3,000 580,000 

Other Countries . . , 28,oc)o 5,000,000 

2 70, 200 274, 262, 000 

This table shows that, roughly, the total area of the discovered 
coal fields of the world amounts to 270,000 square miles, 

It also appears that the total coal deposits of Great Bniian 
compare favourably with those of other European countries ; but 
that both in the United States and in British North America, 
there exist deposits of extraordinary magnitude, which seem to 
promise a great future for the New World, 

According to the rejKjrt of the Coal Commissioners, published 
in 1871, there were then 90,207 million tons of coal available in 
Great Britain, at depths not greater than 4,000 feet, and in seams 
not less than 1 foot thick, Ijesides a quantity of concealed coal 
estimated at 56,273 miUioii'i of tons making a total of 146,480 
millions. Since that period, there have been rained millions 
of tons up to the close of 1873, leaving 145,880 miUioiis of tons 
which at the present rate of consumption of nearly 132 milli nis 
of tons annually, would last 1,100 years. Statisiics show that 
during the last 20 years there has been a mean annual increase 
m output of about 3I millions of tons, and a calculation made 
at this rate of increase would give 250 years as the life of our 
coalfields. 

In comparing however, tlie above rate of increase with that of 
population and manufactures, it will be found that the additional 
cod consumption has not nearly ke|)t pace with the increased 
demand for the effects of heat, the difi'erence being ascii bable to 
the introduction of economical processes in the application of 
fuel. In the case of the production ol power, the economy 
effected within the last 20 years exceeds 50 per cent,, and a atifi 
greater saving has probably been realist lu the production of 
iron and steel within the same period, as may be gathered from 
the fact that a ton of steel rails can now be produced from the 
ore with an exjpeadilure not exceeding 50 cwt, of raw coal, 
whereas a Ion of iron rails, 20 years ago, involved an cx}>endtture 
exceeding loo cwt. According to Dr. Percy, one large works 
consumed, in 1859, from 5 to 6 tons of coal per ton of rads. 
Statistics are unfortunately wanting to guide us respecting these 
important questions. 

Considering the large margin for fur' her improvement re- 
garding almost every application of fuel which can be shown 
upon theoretical grounds to exist, it seems not unreasonable 0 
conclude that the ratio of increase of population and Uf output 
of manufactured goods will be nearly balanced, for many yeark 
to come, by the fhriher introduction of eponomical prOUeskeiNli 
and that our annual production of coal will remain substantisUy 
the same within that period, which under those cifcumstanoes 
will probably be a period of comparatively cheap coal. 

The above-mentioned specidatlon leads to the furihear con- 
clusion that our coal supply at a woikaWe depth Will last lor a 
period far eackeding the shorter esdmated period 01 2 |o yeatsi 
especially if we taEe>to account .the probability of fresh die* 
coveries^ of which we have had recestt tustaneesi particularly in 
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North StoSfbrfdtire, whtte « !««• w« «>* and blackhand j 
iromione is being opened np# tinder the auspittjs of his Grace 
the Duke of Sutherland, by ow tnem^fa Mr* Homer. | 

pr, Stemens then spoke of Anthracite and the large extent to 
wltidi it >w«»ti$ed Sn Ameriett, ofl-lanite and Peat, whiahmay be 
.looked on aa coal in formation. After referring to natural 
gaseous fuel he went on to say s — , 

Although the use of natural gas is not likely to assume very 
laige proportions owing to its rare occurrence, its application at 
inttsburg has forcibly reminded me of a project I had occasion 
' to put forward a good many years ago, namely to erect gas pro- 
'docers at the bottom of coal mines, and by the conversion of 
isclid into gaseous fuel, to save entirely the labour of raising and 
Icairying the latter to its destination. The gaseous fuel, in 
I ascending from the bottom of the mine to the bank, would 
tacquire in its ascent (owing to its temperature and low specific 
sgravjty), on onward pressure sufficient to propel it through pipes 
or culverts to a considerable distance, and it would be possible 
Hn this way to supply townships with heating gas, not only for 
mse in factories, but, to a great extent, for domestic purposes 
mlso. In 1869, a company, in which 1 took a leading interest, 
fwas formed at Birmingham, under the sanction of the Town 
f'ouncil, to supply the town of Birmingham with heating gas at 
the rate of 6f/. per i,ooo cubic feet, but their object was defeated 
by the existing gas companies, who opposed their bill in Parliament 
upon the ground that it would interfere with vested interests, I 
lam still satisfied, however, that such a plan could be carried out 
with great advantage to the public ; and although I am no longer 
^specifically interested in the matter, 1 v;ould gladly lend my aid 
^to those who might be willing to realise the same. 

^ With reference to water power, Dr. Siemens said : — The ad> 
Vantage of utilising water power applies chiefly to continental 
counliies, with large elevated plateaus, such as Sweden and the 
United States of North America, and it is interesting to con- 
Jlcmplate the magnitude of power which la now for the roost 
'|>art lost, but which may be, sooner or later, called into requisi- 
iion, 

\ Take the Falls of Niagara as a familiar example. The amount 
of water passing over this fall has been estimated at loo millions 
'of tons per hour, and its perpendicular descent may be taken at 
I J50 feet, without counting the rapids, which represent a further 
fall of 150 feet, making a total of 300 feet between lake and lake. 
JBut the force represented by the princi[>al fall alone amounts to 
16,800,000 horse-power, an amount which, If it had to be pro- 
duced l)y steam, would necessitate an expenditure of not less than 
p66,ooo,ooo tons of coal per annum, taking the consumption of 
iboai at 4 lbs. per hoise-power per hour. In other words, all the ! 
coal raued throughout the world would barely suffice to produce ' 
the amount of power that continually runs to waste at this 
Done great fall. It would not be difficult, Indeed, to realise a 
large proportion of the power so wasted, by means of turbines 
jand water-wheels elected on the shores of the deep river 
|below the falls, supplying them from canals cut along the 
jedges. But U would be impossible to utilise the powder on the 
ppot, the district being devoid of mineral wealth, 01 other 
^atural inducements for the establishment of factories. In ordei 
^practically to render available the force of falling water at this 
and the thousands of other plates under analogous conditions, 
vi e must devise a practicable means of carrying the power to a 
distance, Hir Wdliain Armstrong has taught us how to cany 
^nd utilise water power at a distance, if conveyed through high- 
^essure mains, and at SchafThausen, in Switzerland, as well as 
some other places on the Continent, it is conveyed by means of 
^ck-working steel ropes passing over large pulleys. By 
these nMans, may be earned to a distance of one or 

two miles without difficulty. Time will probably reveal to 
tu enectual means of carrying porver to gieat distances, 
but 1 cannot refrain fiom alluding to one which is, in my 
opinion, worthy of consideration, namely, the electrical 
conductor. $ttppo?e water power to be employed to give 
motion to a dynamo-e’ertneal maehine-a vexy powerful electrical 
^rrent is the result Ibis may be carried to a great distance, 
toi^gh a lurge metallic conductor, and there be made to impaxt 
t^ton to electro-magimtic engines to jgi^te the carbon points of 
slecbic lumps, or to eflect the separation of metals from their 
oombinutioas. A copper rod of 3 ip, in diameter would be 
BJgKibte of transmitting 1,000 home-power a distance of say 
10 mM<w> an amwnt sumaent to supiily one quarter of a million 
wdle power which would suffice iq a moderately 

The use of electrical power has sometimes been suggested as 


a substitute for steam power, but it should he borne in mind 
that so long as the electric power depends upon a galvanic bat* 
bwy» It tnust be much more costly than steam power, inasmuch 
as the combustible consumed in the battery is zinc, a substance 
necessarily much more expensive than coal ,* but this question 
assumes a totally different aspect if in the production of the 
electric current a n 4 lural force is used which could not otherwise 
be rendered available. 

Dr. Siemens then went on to speak of the processes of xnanu^ 
factnie^ sketching briefly the history of the improvements in 
these processes, and concluded by referring to the various appli* 
cations of steel. Speaking of the means of preserving iron 
and steel from rust, he referred to Prirf, Barffs recently dis- 
covered process. This consists in exposing the metallic surfaces, 
while healed to redness, to the action of superheated steam, thu^ 
producing upon their surface the magnetic oxide of iron, which, 
unlike common rust, possesses the characteristic of permanency, 
and adheres closely to the metallic surface below. In this re^ct 
it is analogous to zinc oxide adhering to and protecting metallic 
zinc, with this further advantage in its favour, that the magnetic 
oxide is practically insoluble m sea water and other weak saline 
solutions. 

Dr. Siemens concluded his valuable address by urging upon 
the Institute, now that it has attained to sucli importance, to 
obtain recognition in official quarters and to become possessed of 
a habitation in a central position, and in such a building as would 
serve the societies devoted to applied science in the same way 
that Burlington House Moes those devoted to pure science. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, March 8. — Mr. C. W. Merrifield, 
F.R.S,, vice-president, m the chair. — The following communb 
cations w'cre made On a new view of the Pascal hexagram, by 
Mr. T. CoUcnll, In a system of co-planar points, the number of 
intersections of two chords is a multiple of 3. In the case of 
the hexagram the forty-five points thus derived are divided Into 
four sets of triangles — (1) The three intersections of the chords 
joining four points form a triad self-conjugate to the conics 
through the four points. (2) Any three non-contermmous chords 
intersect in three points, forming a diagonal triangle. In each 
of these two cases, a derived point deteimines uniquely its cor- 
responding triad, the number of triads being fifteen. (3) An 
inscribed triangle determines an opposite inscribed triangle 5 the 
three intersecliuns of the pairs of sides supposed to correspond 
form a triangle, the intersections of tuo inaciibed tiiangles, the 
nine intersections of the tw'o triangles farming an ennead, (4) The 
thiee intersections of the opposite sides of a hexagon of the 
system form a I'ascal triangle. The number of triangles in each 
of the two last cases is sixty ; to each triangle of one set corre- 
sponding a triangle of the other, as well as a trad of the 
second set, the nine points forming three triads of the first set. 
Denoting, then, the primitive points by italics and fifteen of the 
derived points (no two of which arc conjugate) by Greek lettti**, 
we obtain all the derived points by accenting once and twice the 
Greek letters to form self-conjugate triads. Tables are then 
formed in matrices of the nine chords joining the vertices of two 
opposite triangles and their eighteen intersections, found to con- 
sist of SIX triangles of each of the second and fourth sets. To 
these corresponds a matrix containing jthe nine intersections of 
the two triangles. In the case of a conic hexagram, the pro 
' perties of the sixty points of intenection of chords with the 
tangents at the conic points are then examme<i.~-'On a class of 
mlegcis expressible as the sum of two integral squares, by Mr. 
T. Muir, [The class of integers considered included those whose 
squate root, when expressed as a continued fraction, has two 
middle terms in the cycle of partial denominators. A general 
expression was given for all such integers, and on equivalent 
expression in tne form of the sum of two squares.]— 'Some 
properties of the double-theta fanctions, by T^rof. Cayley, F. R.S. 
(founded on papers Inr Goepd and Rosenhain),— A property of 
an envelope, by Mr. J. J. Walker. 

Chemical Society, March 15.— Prof. Abel, F.R.S., presi- 
dent, in the chair.— The secretary read a paper by Dr. W. A. 
Tildcn and Mr, W. A* Shenstone, on isomeric nitroso terpcnes, 
being a farther contribation to Dr. Tilden’s previous researches 
on tSiwe compounds. Thin was followed by a commonlcation 
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** Pr^pttratiott -of Copjier^jiiiiic Couples/’ by Dr J H 
and Mr A, Tnbei wHtct) was exparimcaUUy illus* 
tratad ; it gave the details of the eapenments mide to a<icertam 
the conditions for the preparation of a couple of maximum 
aotmty Ihe othei pikers were on cHrommm pig iron, by Mr 
If Riley; a note on gardenln, by !> T Stenhouse and Mr C 
E* Groves i two papers by Mr M M P Mr ir entiilei ** Addi- 
tional Nu*e on a process tor estimating Bismuth volumet neatly,” 
and On certain Bisiimth Compounds,” Tart IV , and a note 
by Dr» M. Simpson and Mr C, t> Ke^'ffe, on the determiuaticm 
of urea by means of hypobromite. 

Victoria (Philosophical) Institute, Fetiruary 5 —Dr C* 
Brooke, FRS, in the chair — A paper was read by Pi of* 
BtrkiK, of Cambridge, on '* The BiVe and Modern Astr'momy*” 

Genfva 

Physical and Natural History Society, January iS — 
M. Crnest I avre read a paper cm th** que^tnin of the or gm of 
thegrav Is which are found in the poHion of the Alps unler 
the glacial sod, and which are knoivn aa the old alluvium I his 
is formed in the vicimty of the ancient glacier'v, as i*. proved by 
the following facts , (x) Ihe pre*?cnce of |j,licial soil m two lora- 
hties in the neighbourhood of Geneva, in the very interior of the 
alluvium, at several metres under thegieat ghcial sheet , (2) the 
very different heights at winch the Alluvium lo deposited m the 
mlcnor of the same basin , (3) the fact that it ij» fo’^med of the 
«a*ne elements, large pebbles and fossil ‘«iind whatever dis 
tance it is observed from the ioi>t of the Alpi> the lisaf>i>caiance 
of these depots begins the limit of the ancient glaciers — M 
Philippe Flantaraour has undci akcnobservati msonthevana ions 
of tlie level of the 1 ake of Geneva, sitndar to tlio'-e of iVof 1 A 
I Orel at Morges 1 hey confirm the tht ory of lh< j eipctual osul 
latum to which the suriace of the water is subject, as shown by 
l>r, Forel, and which lasts aoout anhoui ani aqiuiUr in the lon- 
t.ttttdina! duection The variations of levd, or sn hs are much 
j^realer in the neigbourho d of Gtneva, at the western extremity 
of the lake than at Morgts, a 1 ttle lieyond the imddlt of it length 
(oviards the east, and tluyare lu the oppo tie direction A 
lagistenng Ummmetre, which is to be crettecl by M ih PJant- 
imour, will permit of foUoi^mg with a new facil ty the phases 
tf the phenomenon, and of comparing ilum with tho^e which 
occur at Morges 

Paris 

Academy of Sciences, M uch ti — M Peligot in the 
chair — Ihe fallowing papers were lead Theorems relative to 
series of isopcnmetric triangler winch have on side of constant 
ize, and satisfy three other diverse conchtions, by M Cba Irs — 
Inlhience of pressure on chemical phenomena, by M. BcrtluJot 
He cites an experiment of <,)uuicke^s showing that the liberation 
( f h)diogen from nnc and sulphunc acid is not stopped by 
pressure of the gas, but onlyretuded ii goes on so Jong as 
I here u> acid to saturate 01 zinc to dissolve — On a metallic iron 
found at Santa Catarina (Brazil), by M Datnour. Ihta is sup- 
posed of meteoric origin The small quantities of carbon (o 0020) 
and siJicium (o 0001) in it arc like tbo^^c of the l^cst qualities of 
iron obtained in industry, while the proportion of nickel (o 359^) 
( onsiderably exceeds that of meteoric irons hitherto known* J o 
this latter is doubtless due Its resistance to oxidation in moist 
**ir and to the action of dilute sulphuiic and hydrochloric acids 
M. BoussingauU stated he bed had cast in his laboratory 62 per 
<ent steel and 3$ nickel A polished face of the alloy did not 
rust in contact with amaiU water* Of the filmgv two or three 
gxaiQS look rust, merely showing the alloy was not entirely 
nomogeneoua* Alloys with 5, 10, or 15 per rent ni kel oxidised 
1 apidly — Observations on the nanve iron of SanU Cal ai 11m and on 
the pynholine aud magnetife associated with it, by M Daubree 
The masses, when at a high temperature, seem to have been 
i'Wbjcctetl to ()\id4»ing action of atr or water, winch action pene- 
trated into the inlctioi by very fine fissures — Oa the mam- 
tenante of constant temperatures ; stcon 1 note by M* D’AtiiOnval 
Ho heats the appaiatus liy means of a thermo-siphon, and the 
r of the reign lat or is to proportion the activity of the cuculation 

to the causes of loss Thus the fire may be of any strength ; it 
gives tU heat to a liquid which distributes it as the regulator 
ailows.^Oxi the annual aberration and annual paraBas of stars, 
by M* KericuC He corrects some mistakes m the formube 
made for these^Af^pHcations cf a theorem comprisiAg the two 
ptlndples of the theeny of heat, M. 

the tusriodicilty of mwe by M. WoK. Xu a he 


f ives not only all the epochs of mamma and tmnima since thi 
iscovmr of the spot$, but, fox a century and a quarter, by 
means of a relative number, the monthly energy of tae pheno- 
menon He shows by curves the avciage comse of the pheno 
mena and anomalies, a!s > the indicc'i of a great period embracing 
sixteen small penodi» of eleven and a half years, or nearly tdS 
years — Measuremertq of the calorific intensity of the solar radia- 
tions received at the surface of the ground, by hi Crovsu He 
calculates that on Januaiy 4 1S76, the heat received on a square 
centimetre at right angle* to the direction of the rays irom 
sunrise to sunset, woul 1 b^ 535 o cil , that on the Surface of the 
ground i6i a cal , for July ii, ib76, the corresponding numbers 
are 876 4 cal and 574*1 cal fhe heat received at right angles 
on January 4 is o dio of that on July il , the heat received on 
the surface of the ground on January 4 is 0 281 of that on 
July n — Metals which accompany iron, by M# 1 erred 
Iheir proportions are small they rarely amount to five 
thousandths , whereas, in native 01 meteoric non, they may 
be ten per cent 1 hty aie chiefly min/anese, tuckcl, cutialt,, 
and chromium, wbiV cof>i>er, tilanutm and tung 

bttn occur accidents lly - (^hemical stud> of mutletoe, {ytscum 
alhumy I ), bv MVI Gnndeau ani IJouJo i fnUt lh« 
comp >suum o( the stem is very ntar til of the Ifavcs, and 
Ok composition of llie mistletoes of difletcnt s ecus is widely 
di(Tt.ienl As I ) nutritive value, the mislfctoe of the oak takt^ 
rank with meadow gia s of good quality 01 red d ^ver, thelcave^ 
ol the midktoc of the corn Tim and pear ticc> have equal valtti» 
vilh gofxl hay 01 aftcimath , wliil then V)i mJus if ay be com- 
pared to the btraw uf lef^umiuou plirits or the husks of ctu iK 
*~On the eleetrotonic in the ca t of unipolar < tiiion of 
the nerses, by MM Moiat ant J lus^amt V\ lien the po uiv* 
po’e is applied to the nerve, fhe cuirent i'» divergent, irom th«l 
middle of the net ve it gois tiviards the two exliemities 1 il 
thus m the two ends comnry to the prop 1 cuuent of the neive ; 
luriec tlic negative phase of th** elee^iotoniv slate If the neg^ 
live i>ok IS api heJ, the batteij euirent converges toward* the 
middle, anils in the Mine directum with the proj ei current^ 
which It increases (positive phise of the clectrotomc state) 
Acute poHoiiing b> ae* tale ol Clipper, b> MM hUu and KUUr 
It 18 more active than sulphate Ihe ehsoi lers are more intense 
and lung in fasting animals One coull nd svalliwthc sub 
stance m lo dot dnnk vuhoul ii'recivmg the t isle On the 
value of t£rtam irguments of trmisformi m, taken fiom the 
evolution of the dental foJJ tele in luminants, by M Ihelkiewic/ 
In these animals theic is nothing at ail like germs of canmeit 
andmcisai , Goodsiranirmed -On the unity ot the lorees i^ 
geology, by M* Hcrmi e —On the crevAsses of the ticUteou^ 
system, by M Robert 
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THURSDAY, MARCH 1877 


pazmAn on the migration of birds 

Ueber die Zugstrassen der Vb^eL Von J, A. Palm<$n, 
Docent dcr Zoologie an der Universitat Helsingfors. 
Mit einer lithographirten Tafel (Leipzig t Engel- 
mann, 1876.) 

G ranting it to be true that tnuh never dies, it is 
undeniable that error is hard to kill. A notable 
instance of this last assertion is furnished by the infatua- 
tion which possesses so many people, otherwise, perhaps, 
not unreasoning, to believe that more or fewer of the 
birds which commonly frequent these islands in summer, 
pass the winter in a torpid state — hibernate,*^ as they 
are pleased to say. Vainly have travellers or residents 
on the shores of the Mediterranean, or in the interior of 
Africa, told us over and over again, how that as the hot 
weather comes to an end with us, our cuckoos, our swifts, 
our swallows - nay, alniost all our summer birds come 
crowding southwards. As vainly have the s\me ob- 
servers rccotdod the northward journeys of the same 
species, though under somewhat difTerent conditions, on 
the approach of our spring. Of course, no one who merits 
the title of an ornithologist disregards the plain evidence 
thus afforded, or entertains a single doubt as to what it 
proves —however strongly he may recognise the fact that 
we know little of the paths taken by the migrants, and 
next to nothing of the faculty whereby they ordinarily reach 
their ancestral summer-home. But there are not a few 
persons enjoying among the vulgar of all classes the repu- 
tation of being ornithological authorities, and there arc 
thousands of the general public, who still hanker after the 
ancient faith in ** hibernation.^^ It may be slid that it is 
but lost labour to attempt to bring such people to reason, 
and so, possibly, it is. Still, the apparent gravity with 
which this absurd notion is from time to time propounded, 
renders it necessary that its folly should be as often ex- 
posed, lest llic pertinacity with which it is urged g«iin for 
it adhcicnts among those who think that, as they en- 
counter no refutation of it, it may or must be true, and the 
testimony in its support unanswerable. As a rule, there 
seems to be an outbreak of the ‘^hibernation*^ mania 
every two years or so. It nearly always presents the 
same essential features. Some one, who with the multi- 
tude passes for an ornithologist, sends to a newspaper a 
second or third-hand story of some nameless person who 
in some nameless place found a number of torpid 
swallows in the chink of a chalk-pit, or a drowsy land- 
rail in a haystack — or, on a log of wood being laid on the 
fire, of a cuckoo that woke from its slumber and, emerging 
from its retreat, sat on the hob, regardless of its singed 
plumage and cheerfully singing its accustomed song. 
Occasionally a brilliant imagination, and the desire of 
supplying some grateful novelty suggests a diversion of 
the details, and the swallows are dragged from a horse- 
pond in a casting-net, or have got themselves ihto an eel- 
pot^or the cuckoo is disebvered as the billets are being 
split. The story, which qm be fairly compared with the 
tales of witches’ imps, and of oor dear old friend the ante- 
d&uvian toad-in-a-hole, is repealed in many newspajpers, 
and countless correspondents write letters to thdr respec- 


tive “organs,” citing parallel cases of which they have 
heard from their grandmothers, and wonder Why “ Pro- 
fessor” Darwin, Mr. Buckland, or the great “Doctor” 
Owen, do not favour the public with their views on the 
matter. , 

A delightful example of all this occurred not many 
weeks since, and one, moreover, marked by so much ori- 
ginality of conception as to reveal the hand of a master. 
A reverend gentleman published the evidence of a friend’s 
friend, or that friend’s friend’s friend (there was a charm- 
ing uncertainty on this point, and the final friend was of 
coinse nameless), who watched “a brood of young 
swallows loo weakly to be able to follow their parents in 
their migration.” (Here it is to be observed that the 
“ hibernation ” advocates of late years deny migra- 
tion in toto^ and that, as explained by the reverend story- 
teller, the “ swallows must have been martins !”) “ So the 
old birds left them in their nests and plastered them up 
with mud.” To cut the story short, it is enough to observe 
that the ingenious and considerate parents were (as they 
expected) rewarded, on their return next spring, by finding 
their offspring “ none the worse for their six months’ in*- 
carceration,” and after this happy ending to the tale had 
been told, the sympathies of the British public were duly 
roused, and the ‘‘ hibernation ” mania was ready to mn its 
usual course. On this occasion, however, its symptoms 
were more pronounced than usual, and a philosophical 
contemporary of ours, always prone to the analysis of 
conduct~-perhaps also seeing in the story a fresh argu- 
ment against experiments on live animals— hastened to 
record the story among the news of the week, though 
admitting that it was “not much in the way of evidence.” 
This admission, however, was prefaced by the very 
curious statement that “ It is at least quite conceivable 
that a creature which had been a hibernator generations 
ago, and which had since discovered the prefbrability of 
migration to a warmer climate, should yet be able to 
return to its old habit in case of need.” This remark 
might be allowed to pass if it had only been proved that 
any bird, since birds ceased to be reptiles, ever had been: 
a “ hibernator.” As that is not the case it may be sent 
instantly to the limbo of false hypotheses. Still the ad- 
mission roused the remonstrances of a correspondent of 
the same journal, for he not only “ was inclined to think” 
the story “authentic,” but adduced in its support an 
agreeable variation of the fable. His gardener had 
assured him “ that he had himself seen what he described, 
“layers of young swallows in a hibernating state, when, 
taking up the flooring of some house in that parish 
[Thorpe Arch] during winter."' fortunatos nimhtm ! 
What sights bless the eyes of gardeners I Layers of 
young swallows under our boards or bricks I How were 
the rats and mice kept from feasting on their tender 
bodies ? And then if one did happen to die before the 
day of release, how sweet would be that superimposed 
chamber ! Inviting as the theme is, we must leave it to 
record the fiiriher progress of this maniacal outbreak. 

The next portion of our history introduces us to a new 
world and to a family of birds never before accusejl of 
“hibernating.” A second correspondent of the same 
journal, writing under the honoured initials “ R. N.,” 
spins a yiirn, fit for the fo’castle (if there happen to be an 
audience of marines), and tells how humming-birds at 
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Port Montt (w) pass the whiter io hollow trees, and are 
often brought into the houses cold and stiiT, perfcctlj 
dormant, and yet when revived by the warmth, able to 
fly about the room. They only need a refrigerating ship 
to be brought to, and ** acclimatised in, ^reland, or kept 
at the Crystal Palace. This is “R. N.*s" idea, not ours, 
but he makes it, we doubt not, in all sincerity. We now 
fuliy expect that the next bird charged with “hiber- 
nating ” will be an ostrich. The phaenix, if he could be 
found, would certainly not be safe, but then he is dormant 
already. Even now it is perhaps not too late to injure 
the reputation of the dodo, and announce that a Rip van 
Winkle of the species has been “hibernating,” like a 
tenrec, in some secluded rift of the rocks in Mauritius. 

That truth will prevail in due time there can be no 
doubt, and these tales of “ hibernation” will serve to 
amuse future generations, even as that marvellous and 
circumstantial account of the evolution of Bcrnaclc- 
geese from shell-fishes now causes mirth to us —mirth 
mingled with regret at the stupid credulity of our quasi- 
scientific forefathers. Yet hardly so. It would be an 
injustice to the venerable Gerard to put on a par with 
him these story-tellers of to-day. The old herbalist had 
but little light, but what little light be had he did not 
neglect. Our contemporaries shut their eyes and ears to 
that which is before them. Their wilful ignorance is 
absolutely criminal, therefore shall they receive greater 
condemnation. If any of them is open to conviction, let 
him refiect on this single fact. The young cuckoo, when 
we last see it in autumn, is clad in a plumage of reddish- 
brown or liver-colour. When cuckoos reappear in spring, 
they are, almost without exception, in their proverbial 
** gtey.” It is obvious, then, either that the young birds 
have moulted in the meanwhile, or else they have 
perished in the process of “hibernation.” This latter 
alternative would soon put an end to the species, and 
cannot for a moment be entertained. But as regards the 
former, every physiologist will agree that while an animal 
is torpid, all growth is suspended — yet on the “ hiberna- 
tion ” theory, these young cuckoos must have put off their 
nestling feathers, and grown those characteristic of 
maturity, daring the time when nearly all the animal 
functions are at rest. Therefore it simply stands that 
“hibernation” in the case of the cuckoo i$ an impossi- 
bility. The same, too, with swallows. It is known that 
they renew their feathers about Christmas. The plumage 
of the young swallow in its first autumn does not differ so 
strikingly from that of the adult, as it does in the cuckoo, 
but any one pretending to ornithological knowledge, must 
know that the swalloint the preceding year can be 
equally declared to have changed its feathers since the 
last autumn, and indeed the fact of this wintcr-moult has 
been observed in caged birds, and recorded many years 
since by Mr. James Pearson, whose account, verified by 
Sir John Trevelyan, was published by Bewick dghty years 
ago (“land Birds,” p. 249, Ed. 1797). Hence it follows 
that neither swallows nor cuckoos— thus moulting in the 
winter months— do, as has been asserted, “hibernate,” 

It is indeed somewhat humiliating to be at this day 
refuXing m earror which has been so often refuted before, 
but necessity knows no law, and the widely-spread fallacy 
creates the necessity* Futtheianore, this protest against 
the sciolism of the age baa led us away from our parti- 


cular object, which is to notice the remarkably careful 
and painstaking work of Herr Palmdn, originally pub- 
lished in Swedish in 1874, and now appearing in a 
German translation, which will have many more readers. 
This treatise does not indeed (as will be seen from its 
title) profess to treat of more than one branch of the mi- 
gration question. Its scope is properly limited to a con- 
sideration of the routes taken by birds of passage in their 
migration ; but on that account it is none the less a valu- 
able contribution to the already extensive literature of the 
subject, and in this German version the author appends 
some remarks of more general inteiest. He seems to 
have availed himself of all the information, as to his main 
point, that he could collect, and the wonder, peihaps, is 
that, living in Finland, he has been able to amass so 
much. His work is weak, it must be confessed, in detail 
as to the migratory birds of our own islands, but, as 
we think, from no fault of his own, since most of those 
who delight to consider themselves “ British Ornitholo- 
gists ” are content to stand on the ancient ways of their 
forefathers, and to dibrcgaid everything that happens 
beyond the “ silver streak ” as entirely as if it belonged 
to another planet. 1 hus we doubt much if he would have 
greatly gained by studying the various contributions to 
“British” ornithology that have appeared since 18561 
when the last edition of Garrell’s standard work was com- 
pleted. We must, however, hold that Herr Palmt^n’s 
assignment of routes to the migratory birds of North- 
Western Europe is almost purely conjectural. We do 
not say it is enoncous— far fiom that. There is much in 
it which will very likely be proved true whenever British 
ornithological observers shall be at the pains to observe 
to some purpose ; but, at present, his views can, from the 
nature of the case, be only accepted provisionally. He 
has far different and more solid ground to go upon when 
he tieats of the migratory birds of Eastern Europe, and 
especially of the Russian Empire— whether European 
or Asiatic, and every ornithologist owes Herr Palm6n a 
debt of gratitude fo** the compendious abstract he gives 
from the mighty works of Pallas's successors, and notably 
from those of Dr. von Middendorff. 

As regards the routes taken by the migratory birds of 
the Palajarclic region, Herr Palmdn's investigations have 
been so concisely summed up by a recent writer in the 
last edition of the “ Encyclop edia Britannica ” (iii. p. 768) 
that we take the liberty of liorc transcribing them as 
there given. These main routes are said to be n//iv in 
number : — 

“ The first (A— to use his notation), leaving the Sibe- 
rian shores of the Polar Sea, Nova Zembla, and the 
North of Russia, passes down the west coast of Norway 
to the North Sea and the British Islands. The second 
(B), proceeding from Spitsbergen .ind the adjoining 
islands, follows much the same cauise, but is prolonged 
past France, Spain, and Portugal to the west coast of 
Africa. The third (C) starts from Northern Russia, and, 
threading the White Sea, and the great Lakes of Onega 
and Ladog% skirts the Gulf of Finland and the southern 
part of the Baltic to Holstein and so to Holland, where it 
divides *^oiie branch uniting with the second main route 
(B), while the other, running up the vaUcy of the Rhine 
and crossing to that of the Rhone, splits up on reaching 
the Mediterraneah, where one path passes down the west- 
ern coast of Italy and Sicily, a second takes the line by 
Corsica and Sardinia, and a third fidlows the south 
coast of France and eastern coast of Spain*^aU three 
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pattt$ anding in North Africa. The fourth (D), fifth (E), 1 
and sixth (F) main routes depart from the extreme north 
of Siberia. The fourth (D) ascending the river Ob, 
branches out near Tobolsk— one track, diverging to the 
Volgsij descends tha.t river nnd so passes to the Sea. of 
Azov, the Black Sea, and thence by the Bosphorus and 
j^Cgean, to Egypt ; another track makes for the Caspian 
by way of the Ural River and so leads to the Persian 
Gulf, whi^c two more are lost sight of on the steppes. 
The fifth (E) mounts the jennesei to Lake Baikal and so 
passes into Mongolia. The sixth (F) ascends the Lena 
and striking the Upper Amoor reaches the Sea of Japan, 
where it coalesces with the seventh (G) and eighth (O) 
which run from the eastern portion ot Siberia and Kam- 
chatka. Besides these the ninth (X) starting from Green- 
land and Iceland, passes by the Faeroes lo the British 
Islands and so joining the second (B) and third (C),runs 
down the French coast.” 

All these routes are plainly laid down on the map which 
accompanies the work, and in the absence of more pre- 
cire information, it will hardly be in the power of any 
British ornithologist to dispute them, though, as before 
stated, we must hold them to be in a great measure con- 
jectural. In the following chapters the author shows how 
necessary it is to know the principal routes taken by birds 
IV their migrations btfore we can understand or reason in- 
telligibly on their movements, and of very grext interest 
are his remarks on the Genetic Import of Regular and Irre- 
gular Lines of Travel, and on the So-called Migratory 
Instinct (chaps, ix. and x,), greatly amplified in the German 
version from the brief paragraphs which represent them in 
the Swedish original They are, however, it must be con- 
fessed, somewhat verbose ; but, for all that, they arc well 
worth reading. Though Herr Palmdn refers to an article 
which appeared in these columns some years ago (Na- 
1UKK, vol. X, p. 415), be does not seem to be aware of the 
theory subsequently propounded by Mr. Wallace (vol. x. 
p. 459) as to the possible or probable origin of migratory 
habits, wherein is expressed, in far fewer words than his 
own, what appears to be essentially the same thing. For 
“ Migratory Instinct ” Herr Palmdn substitutes Expe- 
rience ” as the piloting power, and though there is much 
lo be said in favour of this explanation in many cases, 
others there arc in which it seems to break down utterly. 
How do the young cuckoos which stay in this country a 
month or six weeks after their parents (whom, let us 
remember, they have never known) have departed find 
their way to Africa ? And how do the scores, hundreds, 
or thousands of rapacious and wading birds, whose elders 
do not accompany them, manage in their autumnal jour- 
neys to arrive more or less punctually at the spot which 
countless generations of their predecessors have reached 
before them? They have had no “experience,” and 
though doubtless many perish by the way, a very large 
proportion year after year hit off exactly, and at the first 
intention, tho ancestral landing-place. What, also, can 
“ experience/ which, after all, means only a knowledge of 
landmarks, do for the species which travel by night, as 
seems to be the habit of very many birds, or for those 
which, like at least two of the annual visitants to New 
Zealand, traverse a waste of waters ? At present no solu- 
tion of the mystery offers itself, at present such know- 
ledge may be too wonderful for us ; but, high as it is, our 
faith in the ptogrt^^ of scietice forbids us to say that we 
cannot attain unto it. 
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Dynamics ; or, Theoretical Mechanics, in Accordance with 
the Syllabus of the Science and Art Department By 
J. T. Bottomley^ M.A., F.KS.E., F.C.S. (London ana 
Glasgow ; William Collins, Sons, and Co., 1S77.) 

This little text -book is issued by Messrs. Collins as one of 
their Elementary Science Series, and will prove useful to 
beginners, by rendering them familiar, at an early stage 
of their studies, with the more precise definitions and 
nomenclature which have been introduced by moderix 
writers on dynamics. The distinction, for instance, 
between the centre of gravity and the centre of inertia is 
much more clearly pointed out than is usual in elemen- 
tary works, and the statement that “there is only a 
limited number of classes of bodies that possess a centre 
of gravity ” will probably be read by many with surprise. 
The measurement, composition, and resolution of veloci- 
ties arc treated of in the chapter preceding that on force, 
and the methods of measuring forces in terms either of 
gravitation units or absolute units are well and fully 
discussed. The definition of work given in the last 
chapter might, we think, be amended. As it stands at 
present it might lead the student to suppose that no 
work is done by an agent moving a body, unless the 
motion is created in opposition to a resisting force, 
though the language employed in some of the examples 
would be sufficient to correct such a supposition. 
Throughout the woik the author assists the student to 
obtain “ clear physical conceptions regarding the first 
principles of dynamics,” by frequently directing his 
attention lo the experimental proofs of the various laws 
he enunciates, and by hinting at the physical, rather than 
the mathematical, developments of his subject 

On these grounds, we have formed a very favourable 
I opinion of Mr. Bottomley*s work, and wc have no doubt 
i that it will meet with the success it deserves among a wider 
class of students than that for which it is specially 
designed. A. R, 
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\Thc does not bold himself ra^onsibUf or opinions expressed 

by his cm u'pendents. Neither can he undertake Jo return, 
or to correspond nith the %)riiers of rejected manuscripts. 
No notice ts taken of anonymous ammnnications,} 

Evolution and the Vegetable Kingdom 

Mk. CarrothI'Rs has embodied in the Contetuforary Review 
the substance of his rrcbidcntial addresses lo ihc Geologists’ Asso- 
ciation, on which we would offer a few points for consideration. 

Although not agreeing with Mr. Carruthers as to the infer- 
ences to be drawn fiom the present state of our knowledge of 
fossil vegetable remains, we cannot but admire the earnestness witli 
w'hich he makes a stand in u^hat we regard as a losing cause. 
We set a high value on his researches in fossil botany, and his 
work is characterised by unvarying and careful exactitude. What- 
ever may be his theories, his reputation will rest on a solid basis 
of work. Paleontologists have to thank him for unvarying 
kiiKlness and readiness to aid them in their researches, forming 
a niaxked exception to the treatment which botanists usually give 
the subject. 

In discussing this question, we must keep well in mind 
the teaching of Sir Charlts Lyell, first as to the insuffi- 
ciency of the geological record, especially with regard to 
land-surfaces. Considering the denudation and the wasting 
action of the waves to which remnants of terrestrial condilior/S 
are exposed duiing the slow process of their submergence beneath 
the sea, and again during their gradual upheaval, it is surprising 
to us not that so few records are preserv^, but that any vestiges 
whatever remain. Secondly, with regard lo lapse of time, 
we must get the ** chill of poverty out of our Iwncs,” and not 
misinterpret ** the sign of successive events, and conclude that 
thousands of years were implied where the language of nature 
imports millions.” Mr, Carruthers admits the imperfeetioh of 
the geological record, although scarcely with sufficient emphasis, 
and Qompaxts its fragmenti^ condition to a tuMeS ctminili^ 
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the of an mknown inacription repremted by only a few 

of its numerous letters, each of which occapies its proper tela* 
hve position to the known and unknown letters of the inscrip* 
tion. This \& hardly a happy »iiiUe as the relative ages of the 
beds and strata containmg v^table remains, scattered over the 
world, are certainly very far from settled, and their coiTelative 
se<^uence is in numerous uu^tances still the suhji.ict of great dis- 
cussion. The relative position of thcFe letters h therefore at 
present hut vaguely known. 

Haeckel supposes **t’bat the sub-toarine forests of the primor* 
dial period were formed by the huge brown algaj or fucoidx.” 
In tlte 70, feet of sedimenlaiy rocks, from the Laurentian to 
the Devonian, beds of carbon and graphite are abundant ; the 
only known vegetation throughout that period is of algae. So far 
only Mr. Carruthers agrees with Haeckel ; from this point his views 
divex^. During the peruul of the deposition of these 70,000 
feet, time enough surely t lapsed (if tune only be required) for the 
evolution of vascular cryptogams from alg.n. In the Silurian had 
vegetation been equally fitted to resist decay, we should probably 
have had plant evolution indicated side by side with that of 
animals, ilefore leaving the subject of algie, we must differ from 
Mr. Carmthers, who that if rich floras had existed, the lime- 
stones of the Llandovery rocks at Malvern would have preserved 
them. In these marine rocks at the most sea-weed'* could be 
expected, and limestone of whatever age do not usually preserve 
such traces ; but we know that floras existed by the carbon and 
graphite before-mentioned. 

Mr. Carruthera urges what he considers as fatal objections to 
the doctrine of evolution; hi.s arguments may be briefly .stated 
as follows : — 

1. Hie simultaneous appearance of the three principal groups 
of vascular ciyptogaros, even in a more highly organised condi- 
tion than their living representatives. 

?. The early appearance of gynino^ perms and the want of con- 
necting links l>etween these and the lycopads from which they 
are supposed to have been developed. 

3. The early appearance of monocotyledons. 

4. The sudden appearance of dicotylc<ions, not only in the 
lower form as Apetal?r, Imt also as Dialypetahr and Gamopelalse. 

5. The persistence in specific character of SW/jr polans horn 
the glacial period until now and over a wide range. 

Let us now see on what facts these objections are founded, 
and whether Uie facts are not open to other interpretations. 

1, The evolution theory requires that low^r groups have de- 

N eloped until the amount of organisation was reached rc<iuircd 
to enable them to fulfil the conditions under which they live, 
and to occupy vacant ground in the economy of natuie. 'f’his 
required amount of ilevelopmcnt may be more or less quickly 
attained, and the development of the organism then remains 
almo.$t stationary. Side by side with this development, other 
development goes on unceasingly, leading to the gradual evo- 
lution of entirely different and more highly organised forms. 
The cryptogams are paralleled amongst vertebrates by the early 
and specialised development of reptilia; amongst Crustacea by 
trilobites, &c. In like way the letrabranchiate cephalopods, 
the brachiopods, and numerous other mollusca, whose hard 
shells resisting decay, have enabled us to trace their life history, 
have come down to the present time, just as these vascular crypto- 
gams have, not in their most complex and differentiated forms. 
We do not expect to find sustained progressive developrncnt in 
the lower animal and vegetable groups, amt are not surprised at 1 
evidence of actual reversion. I 

2. On their first appearance **lhe Gymnosperros do not,’* Mr. | 
Carruthers says, “present a.gencralised type, but a remarkable 
vaiietyxifgcncra and species, all as highly differentiated as any of 
the existing forms.** Now if this is absolutely the case, and their 

apptitram e in life is coincident with their first appearance in the 
fossil record, there i.s no doubt that they were specially created, and 
there is no need of further argument. But the point not yet ptovad 
is that the two are coincident. The occurrence of coniferae in the 
Devonian is only known by wood with coniferous structure. 
The fruit and foliage, if known, might possibly afford an indica- 
tion of the mode in which their course of evolution, as suggested 
by Haeckel, had taken place. Unger has described anomalous 
woods from Thuringian recks of Devonian age. “ Had these 
been of earlier age than Hilleris Cromarty wood they might hive 
been looked upon as 000 of the steps leading up to the true 
Coniferems structure.** These may yet be looked on as steps, 
for the relative age of these Devonian rocks is still to be fixed. 
This occurrence of anomalotts Wood Js at all events not to be 
overlooked, if, as is stated, the gymnospennsboth structundlyand 


[Jfara ag , 1877 

embrydog^ly form the transition group from fertis to angio- 
spemxs. The occurrence of Coniferous wood in Devonian rocks 
rather shows how great are the gaps to be filled up, and that the 
evolution of the gymnosperms commenced at an earlier period than 
was supposed, during the formation of the great carbon I^ers 
of the older rocks, and side by side with the development of ferns 
and lycopods. The common attoentors of the spore-producing 
lycopod and the seed-bearing gymnosperm are to be soi^ht in 
remoter times even than the Devonian. There is no evidence that 
the Devonian woods were those of the higher and dicecious 
conifers and that conifers first appeared in this form. Little is realty 
known of the earlier con Iferre, but the cycads— the lowQst lorm, 
and most nearly allied to ferns — were far more abundant lormerly 
than at present. Schimper writes as follows : — “ What form the 
proloty^ of our conifers took in carboniferous times is not siitis- 
factonly settled, neither fruit nor foliage having been discovered 
which could be ])laced in any order with certainty. The few 
fragments placed in Abictina* may belong to Lepidodendron, In 
the Permian rocks conifers are abundant. 

3. Concerning the appearance of Monocotyledons at the base 
of the Trios, the first true monocotyledon, Mr. Carruthers states 
is the stem and spike of an aroideous plant from the lowest carbo- 
niferous strata near Edinburgh. ^ Recently a number of addi- 
tional specimens have come to light, but Mr, Etheridge, 
Junior, who is referred to by Mr. Carruthers as having found 
them, does not we lielieve regard them to be monocotyle<lons 
at all ; and in this view, although we have not examined 
them, we are inclined to concur, because it seems unlikely 
that so many spikes should be found without foliage. In the 
Tfanuuttons of the Botanical Society of hklmburgli, vol. xii. 
p. 152, Mr. luheridge points out that the stem of Pothocites was 
branclic<i, and what was thought by Patcison to be the remains 
of a deciduous spathe was one of a senes of small enlargements 
which “ ticcur along the counse of the stem at regular intervals, 
jutting out one on each side opposite one another.” This addi- 
tional infonnalion throw.s still greater doubt on the correctness of 
the determination. At Bournemouth, where aroids are abundant, 
leaves only have been found without a single spike, 'rhis is not 
the first lime monocotyledons have been supposed to be present 
in the Carboniferous ; for example, Cordaites, a plant now acknow- 
ledged to be a gymnosperm— but whether a cycad or conifer is 
stiU, according to Schimper, a maUer of doubt— -was formerly 
supposed to be a p.alm, aiid subsequently a Yucca or Draewna. 
Tile curious twisted bodies called Spirangiam are assumed to be 
monocotyledons on very slender grounds, their affinities, accord- 
ing to high authorities, being completely unknown. Neverthe- 
less we find Mr. Cariutber.s, referring to the Carboniferous, 
says “ Including these fruits there are probably eight species 
of monocot ylcrlons in the later Palieo/oic rocks.” But crciudw^ 
them there is but one, and that, as just shown, of an extremely 
doubtful nature. Monocotyledons occur doubtfully in the Trias 
as Y uccUes, and in many forms in the I.ias, agreeing so far with 
Haeckel’s table of their pedigree. They gradually increase in 
number until the present day. Although we question the reality, 
we think the early appearance of a monocotyledon, even if it had 
occurred, would no more invalidate the theory of evolution 
than does the equally unlooked-for occurrence of mammalian 
remains in seconaary rocks, invalidate the theory in reference to 
animal remains. 

4. The next point Mr. Carruthers brings before us is the ap- 
pearance of dicotyledons, and as their testimony for or again.st 
evolution is very important, this testimony deserves examination 
at some length. Mr. Carruthers regards, as the most fatal objec- 
tion to the evolution theory, the supposed fact that representatives 
of all the three great groups appear simultaneously in the Upjier 
Cretaceous rocks. Dicotyledons have been found as low down 
as the Neooomian, and Uieir discovery in rocks of this age is 
quite recent. Still the evidence that this is their earliest ap- 
pearance is purely negative, and no hypotheses is satisfactory 
which is based entirely on negative evidence. It is probable 
that dicotyledons may be found in yet earlier rocks— perhaps 
quite early, althoagh playing an extremely subordinate part. 
The Wealden has yielded no monocotyledons, yet wc know that 
they must have existed ; may not then the earlier forms of 
dicotyledons also have existed ? We may parallel the case of the 
mammals firom the Purbecks. The Purbeck fauna was considered 
to show no trace of mammals until the examination of a particular 

* Xiindley and nuttoii. w certainly a fniginent of a 

LepidodendftHd/iruit.'*---Carr., C’W. vol i*. b. S8* , 

a emnidfdt Paterson. Ttam. iW. -w. Mdmh.f vol. i. p, ^5. 

pi 3, f. jt.3. Not mentioned by Haeckel or Schimper. 
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fwiftH of the Poibcck beds revcrtiled thehr presence in numbers ; 

had this spot not been quarried it would have been supposed for 
years that mammalia had made theu!' appearance in Eocene 
times. Some causes, tending to make the preservation of 
dicotyledons difBctdt were discussed in Nat ure, vol. xv. p. 281, 
and need not be further alluded to here. Mere localised patches 
of plant remains are not an unerring index of tlxe character of 
a flora at any period. At BoumemoutU there are patches just 
underlying tne lowest marine beds, which are crowded with ferns 
only ; other patches contain nothing but ferns, aroids, and 
gyninosperms. Had these patches been isolated, inferences of a 
most misleading character would have been drawn. 

The upper Cretaceous floras are known to us principally from 
Aix-ia-Qiapelle and from America; but as in both these -indeed | 
in most cases— -the supposed Cretaceous beds containing plant re- 
mains rest on pala;o/.oic rocks, their relative age is a matter of 
uncertainty, M, IJarrois fixes It as contemporaneous with his 
zone of Belemnitella, but whether he is right in this supposition 
or no^ the flora contains ferns and other plants which seem iden- 
tical wdih those of the liournemoutU bcd«}. In America, m the 
iJakola group, we have leaf beds 400 feet thick of the supposed 
age of oui gray clrnlk, but the associated marine beds have, mixed 
with decidedly Cretaceous forms, shells approaching very closely 
those of our London day. It seems more logical to determine 
the age of a rock by Uie incoming of new types than by the 
lingermg of old, and tlie whole paliuonlological evidence shows 
that the''e beds are at most intermediate in age between our 
Eocene and Chalk, the enormous gap between which is probably 
filled up here by some 2,2CX} feet of strata, American geologists 
are not agreed as to their age. It would be out of place to dis- 
cuss this subject at length, but enough is said to show that the 
relative ages of these floras is not definitely known, and that no 
series of argumuits based on their a -’a ive sequence i*!, at pre- 
sent, entitled to any weight. M, Lesquereux finds evidence in 
support of evolution m the flora of Dakota, in the remarkable 
disproportion of genera compared to species and in the same- 
ness ol the leaves, which are “mostly entire, coarsely veined, and 
coriaceous, the difficulty of separating them into distinct groups, 
by fixed characters, the numerous forms of leaf which, seen sepa- 
rately, repiesent different species, or even genem, and which, 
considerea m seric*^ or groups, appear undividablc into sections.” 
When, however, he theorises, we see that lie makes use of the 
same aigumenls against evolution as those put^forward by Mr. 
Carruthers. Von Ettingshamcn, on the other hand, who has paid 
much attention to the subject, states that he is able to trace the 
ancestry ol our present floras back to simple elements in Tertiary 
times, and these to still simpler and more united types in Cre- 
taceous times. Ill his works a number of exam [lies are given. 
The flora of Sezanne, whose age as Lower Eocene may be 
acccjited, is closely analagous with that of Bournemouth. 

Now let us examine the manner m which determinations of 
fossil leaves from these earlier rocks have been made, and see 
whcthci they are sufficiently reliable to cniitle us to form any 
theories whatever as to the simultaneous appearance of the three 
divisions of Dicotyledons, Let us take the flora of Dakota. 

Of P(>lypeial<ts we have Liriodendron, founded on two frag- 
ments, and Magnolia on two fiagments. These fragments are 
of simple leaves and possess no character whatever in themselves, 
upon which they can be determined. Magnolia, for instance, 
is determined from the similarity in form to leaves described as 
Magnolia by Heer in the Flora of Greenland, which tlienibelves 
arc supposed to be Magnolia because they resemble (not specifi- 
cally) Magnolias from the Miocene of Europe. In Menesper mites, 
the third genus, the name indicates that its affinities are vague, 
and we act^rtUngly see that it had been formerly described as 
pombeyopsis, Acer, I'opulites, The Gamopetalor are represeulcd 
by three genera. Of tliese Andromeda is determined on 
two fragments and one indistinct leaf of simple lanceolate 
form ; Diospyros, formerly described as Quercus, is determined 
fiom one simple and ovate leaf resembling Laurus, the other a 
round and simple leaf ; while Brumelia is still more unsatisfactory, 
and has been previously thought to be either Laurus or Quercus, 
The determinations have been changed, as we see by the position 
of the plates and the figures on tlie plates, many times during the 
progress of the work, and it is not too much to say that alT the 
determinations of leaves of Polypetalm and Gamopetalae from 
this flora are vague and umsatis&ctory, and no one would be 
more ready to acknowledge this than Mr. Carruthers himself. 
We do not find fault so much with the determinations themselves, 
which are probably the best that could be made from such ina« 
teriaJ, but we think it premature to ^^7 theories upon 


them as to the simultaneous appearance with the Apetalm ol 
the more highly organised Dicotyledons. 

Tn the Eocene aim Miocene we have, however, richer mate- 
rials, and the variety and completeness of the fossil flora become 
conspicuous ; the forms, as Lyell says, “were perfect, changing, 
but always becoming more and more like, gcnerically and speci- 
fically, to those now living.” Von Ettingshausen has traced the 
direct descent of many living species back to the Miocene, 
sometimes two or more species to a common parent stock, 
j 5. With regard to the persistence of Saltx pohfis^ it appears 
to be simply a case of a plant becoming thoroughly adapted to 
certain conditions of life which were met with in England 
during the glacial period, and are present now in extreme northern 
regions. Why Salix polarts should have varied since glacial 
times more than mollusca and other animal life is not apparent. 
The intermediate forms whicli should connect willows and poplars 
have not been found, but as poplar-like leaves have been met 
with in lower cretaceous rocks, it is probable that the order of 
Sa]icace<T is an extremely ancient one, and the single generalised 
form must be sought for in remoter times even than the Creta- 
ceous. 

Our general broad knowledge of the succession of plant life, as 
testified by the rocks, is too well known to need recapitularing 
here. Schimper enters in detail into its history. In the Silurian, 
AIg£e ; in the Devonian lerns and Lycopods, reaching their apogee 
of development in the Carboniferous ; and in the Permian the 
conifers first take an important position. The Triassic indicates 
a great gap, and may be considered the reign of gymnosperm*, 
whilst the incoming of the phanerogams is placed beyond doubt* 
The Jurassic presents another hiatus, and but little is known of 
its flora.* Heer, however, infers, from the entomological fauna, 
tliat there were no leafy trees in the Lias. The oolitic rocks con- 
tain abundance of cycads. The Wcalden and Neocomian vege- 
tation has left us little more than gymnosperms and ferns. 
With the upper cretaceous period dicotyledons are abundant, but 
their incoming is traced to older rocks. The Eocene contains 
rich assemblages of dicotyledons, principally apetalous, and the 
Miocene, better known, a still greater variety. We sec the same 
plan of development in the individual ; and, as Prof. Huxley re- 
cently stated in a lecture at South Kensington, ** wc can trace 
living plants fiom the most gigantic and complicated tree, step 
by step down through many gradations to the lowest algoe, the 
lichens, and on down to a piece of animal jelly.” 

Tiius we find on reviewing the evidence tliat has been brought 
forward, that other interpretations may be put upon the facts 
jircsented to us by Mr. Carruthers. J . S. G. 


In an article in this month’s C^ntt'frtpomr}', entitled “Evolu- 
tion and the Vegetable Kingdom,” Mr, Carruthers refers inci- 
dentally to a question that deserves the careful consideration of 
all who accept the doctrine of evolution ; viz., whether the 
earliest type of flower was hermaphrodite or unisexual. Alluding 
to the abundance and variety of pakeozoic gymnosperms, as 
evidenced by the numerous fruits that have been discovered in 
the carboniferous measures, he lays stress on the fact that “ they 
all belong to the Taxineous group of conifers .... that the 
plants of this section are all dicecious, i, 6 \ having the sexes on 
different plants. If the occuivcuce of the germ and sperm elements 
in different organs, and even in different individuals, is evidence, as 
it is held, of higher development in phanerogams, then it is im- 
portant to notice the order of appearance of dioecious and monoe- 
cious groups in relation to those with hermaphrodite flowers. 
Advocates of evolution hold that dimorphic plants are now in a 
transit ion stage progressing towards a cUifcioiis condition. The 
conifers attained to the highest known development as regards 
this element of their structure on their first appearance.” 

If Mr. Darwin be rej^arded as an exponent of the views bcld 
by “advocates of evolution,” we find that he expresses himself 
very differently. From the following passages in ms recently pub- 
lished work on “ The Effects of Cross and Self-fertilisation in the 
Vegetable Kingdom,” he would seem to consider the primordial 
condition to be unisexual “ There is good reason to believe 
that the first plants which appeared on this earth were crypto- 
gamic. .... As soon as plants became phanerc^amic and 
grew on the dry ground, if they were to intercross, it would be 
indispensable that the male fertilising element should be trans- 
ported by some means through the atr ; and the wind is the 

» An extensive Jurassic flora has been described by Heer in dtf 

i'Acad. imp. iks SdeHces St. PHershou^^^ vii® s^ie, tome x^U. No, sa, 
1876. 




means of Inmisport*^ ^ . . '^TtecCow iht Conifem 

«lt^ Clcadiae^ nodcmbt, were ISke existing spe* 

lilei of these groups. ♦ • ^^ Aj^eittarkabtefact witbxespe^ 
l^i^ophilpas plants 1 $ that tnfey'atie o^ten diclinoas/' For rea* 
sons WHch he gives* Mv. Darwin eon^dm that this “ may be 
aitnbttted to anexnoj^itons pkiits havihg retained, in a greater 
degree than the entomppiulotts, a primomral c^diiioxi, in which 
the sexes wewf jr^poratea and their mntaal fertilisation effected 
by means of the wind-** ♦ , . . “If this view is correct, plants ] 
must have been rendered hermaphrodites at a later though still 
very early period, and entomopbUous at a yet later period, 
namely* nfttit the development of winged insecta” lie subse* 
quemly points out, however, that “ under changing conditions 
of lilSe , . • • some hermaphrodite plants, descended, as we 
mast believe* from aboriginally diclinous plants, have had their 
sexes again separated and he names os an example, Lychnis 
dioim* It is only in the case of plants thus reverting that 
dimorphism can be held to be a transitional stage. 

lh"of. Thiselton Djer, in his notice of Mr. Darwin’s book in 
Katurh (vol. XV., p. 3^9), main tains an opposite view. “It 
would not be difficult to show that all through the vegetable 
kingdom the hermaphrodite condition precedes the diceclous.” 
Dmurring to Mr. Darwdn’s conclusion that the moncedous con- 
dition “iii probably the first step toward.s hermaphroditism,” 
he considers it ** not iinprobable that precisely the converse may 
be more true.”. ... “To throw light on the question whether the 
primordial plant was diclinous or not,” he discusses the manner 
m which it iwobaWy originated “from some plant-form not dis- 
tantly lelaltd to Selagihella,” and arrives at the conclusion that 
the first flow’cr would probably be extremely inconspicuous, 
destitute of colour and hermaphrodite. 

How would it be, however, if, instead of regarding the ?po- 
rangiiferous cone or spike of Selaginclla as the homologue of 
a sifigle flower, we compare it rather with the spike of Carex, 
say* for example, C, pulkaris ? The spike in this species is, 
Ime the other, “ composed essentially of an axis having modified 
lateral appendages.” The gUimea of the sedge correspond to 
the scales of the lycoped ; in the axils of the upper are found 
the “male structures in SeJaginella, sporangia containing 
micirospores ; in Carex, anthers containing pollen ; in the axils 
of the lower ace found the “female structures” — in Selagi- 
nella, sporangia containing mBCrosporcs ; in Carex, ovaries 
containing each an ovule. There is then not even the differ- 
ence that the position on the axis of the male and female struc- 
tures is inverted. From C />u/kariSf with its single spike, the 
passage is easy to species that have several spikelets, each male 
at the top and fimalc below ; or to others that have the upper 
spikeiets wholly male, the lower ones wholly female. The same 
arrangement of male and female elements is found in Typha and 
Spavganium, in most of the Araccae, to w hich order belong the 
oldest fossil monocotyledons, and is preserved even in Sagittaria, 
although in the last the flowers arc of a much higher type, being 
provided wdlh petalloid perianths. So far as the coini>arison 
with Selaginella is concerned, docs it not favour the production 
in the place of unisexual flowers, at least as much as of 
hermaphrodite? Thomas Comber 

■^ewton 1e Willows 

The Rocks of Chamwood Forest 

Some letters appeared in Nature a few months ago upon 
the rocks of Charimood Forest. In one of them it was sug- 
gested thatth^ syenitic bqgsq^of Markfield and Omhy might be 
more ancient than the surrounding slat^ end grits. $ 5 ome of 
)osir readers may therefore be interested in learning that we have 
now ascertained from unquestionable evidence in two places 
that the syenite is intrusive in these rocks, and, os we believe, , 
In some of the highest and latest rocks of the series. We refierve 
thsi distails of the sections and localities for a paper which we 
iiope shortly to communicate to the Geological SocieQ. 

St. Johh's College, Cambridge, T. Bonne y 

Match 20 K, Bab 


Southern Double Stars 

KoTiNG some queries ia your November numbers (In the 
^Astronomkar Ooiuinii’^) wsspecting some southern itoxs* . I 
imdose you some extracts from our occsrionid obsejrvatkms 
that refer to the objeets haibaid In Ibose and some i^revlotts 
numbers i— - . 


Siarsr^Mmims mth 


,E,och. 


p Endarn ... a37-3 i 5 ! “ 
.Ceotauri' ... ... ,50-6 I 3'9i 3 
Y Otitauri 8'S(?+l8o)! l'3! 

MAC 197**^3835, 100 2ij 

rArguaind^t ...2i4'8 4* '5' 2 

3rd :1c ... isi-i 1626: 2 

„ 4th * ...' 141-3 l') 4 ‘ 3 ’ 


Is!* i| 77 -o 3 
! 3'9 i 3 i 87§'72 

I 1-3! I 187^63 
2-ij 5 1876-98 

■tali 2 ||i 877 - 03 | 


I j2 4 i'»S-* 9 i 


Melbourne Observatory, Januaiy 22 


Koirr. L. J. KuuEity 


Ship’s Chronometers 

We have read with much pleasure your notice (vol. xv. p. 403) 
of Sir William Thomson’s lecture on Navigation, and are pre- 
pared fully to endorse your remarks as to the value of Mr. 
Hartnup’s system of rating ships* chronometers, by which 
account is taken of the change of rale due to change of tem- 
perature. 

It is but fair to mention, however, that the principle upon 
which this system is founded was thoroughly investigated by 
experiments ujxm a large number of chronometers by M. 
Lieusous, of I’aris, some thirty or forty yca.'s ago ; acting upon 
his suggestions, and after independent investigation conducted 
in our chronometer manufactory some six years ago, we pro- 
duced a table for the use of captains and others using ships* 
chronometers, which was fastened in the chronometer ca.se, with 
a small thermometer in front of it, in such a way that the top or 
upper end of the column of mercury indicated, without any cal- 
culation whatever, the mean rate tliat slumkl be given every day 
to the chronometer until some considerable change of tempera- 
ture had taken place (say 3®*), when the new position of the top 
of the mercury column again showed the new rate to be used in 
working the chronometer. 

We did not introduce this plan to the navigating public gene- 
rally, as we feared that sufficient trouble (small though it actually 
be) would not have been taken in the use of it, ako lot another 
reason, /.e., nearly every chronometer that we have tested has 
been found to require a different daily coeffirient for a change of 
temperature of db i®, and ships rarely remain sufficient time in 
port for tt$ to determine this coefficient after allowing for the time 
necessary to clean the chronometer. 

But, as our system of tabulation may be of interest to your 
readers and may possibly be available for other purposes, we 
give It you as briefly as possible. 

From our experience (which agrees with that of Lieusous 
and of Hartttup) we find that the erdinary compensation balance 
without auxiliary, causes the chronometer to go at its fastest rate 
(or in other words to lose least) at a point of the thermometric scale 
somewhere between ss*» and 70^ F., usually at 60** or 65*. and 
that from 25" to 30^’ above or below that “fastest point^* ri»e 
[ chronometer loses or goes slower on its fastest rate by an amount 
I that is determined by multiplying the square of the difference in 
temperature between the new point and the “fastest point” by 
the coefficient of temperature for a change of i** above or lielow 
the “fastest point, by the amount that a chronometer 
goes slower for having its temperature increased or diminished 
by l\ 

This is, however, only true so long as two conditions are 
adhered to $ the first condition l)dng that the “fastest point** 
(which can be moved at will by the chronometer maker), shall not 
be taken outside the limits of 55'’ to 7o<»* that is, the rule will 
apfdy from 30" to 95® but not l^eyond, even though the “ fastest 
poinr* should be moved up to Ho** or down to 40* 5 beydiid 
these points a new law applies, and instead of squaring th# Ail** 
ference of temperature and multiplying that quantity the 
coefficient of temperature, this latter must be mnlriplied by the 
difference eff temperoime (always reckoned from Ifie fastest 
point of ihd chronmneior under tr ml) to a power between 

tbc ttiw^ t)4 i&i dOx, or 4r §, ior good.rmkiM ciMi 

■, ^ V' ... '1 ■' 
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tAblc or as givon below, in which ^ is a thermometer, 

C c and c' o' are curves drawn after testing the chronometer. For 
an ordinary voyage in which no extremes of temperature are ex- 
pected, or which, if they occur, will be of short duration only, we 
should seal the diagram under the thermometer, ‘to that the tem- 
perature line of 65^ fehould coincide with and pass through the 
apex of the curve, and if the chronometer were neither gaining 
nor losing at 65P we should draw the curve as c c ; if the chrono* 
meter were gaining five* tenths of a second per day we should 
draw the curve as c' c\ 

Then the rate Is always to be reckoned from tlie summit of 
the mercury horisontally till the line meets the curve ; if this 
line should be to the left of the thermometer the time should be 
reckoned as plus ( 4 - ) or j^atnin^ ; if to the right, as minus ( - ) 
w losing. 

Thus, Cor example, taking the line s A for a chronometer 
whose rate at 65” is o^'oths, this will give at 75 - o" 5ths, or 

losing half a second daily ; or for a chronometer whose rate at 
65*^ (c' c') Is fast o'' *5th^, at 75** it would be o" oths for a chrono- 
meter whose daily coefficient gives a curve as here drawn. 



Of course in determining a dally rate, two or moic observa. 
lions of temperature should be taken, *10 as to give a mean tern- 
l?eratute point from which to reckon tlie rate, as the day and 
night temperatures differ considerably. 

Prof. Iacusous, ;n his hothuse^ gi>es a lule for dcieimimng the 
amount which a new chronometer is likely to min on its late, 
owing to the hardness of the balance spring and other causes in- 
dependodt of ttmi>erature, but we do not find this latter so 
reliable as the temper alui e-correction method as detailed above. 

Should this prove interesting to jour leaders, we maj^ with 
y^r permission, at some future time give a few reasons for the 
difference that is found to exist between the dady cccfficicnts of 
ttmteratureof didVicnt chionomtters. 

PAItKINtiON AND FrODSH AM 

4, Change Alley, ComhiU, Tondon, March 12 

— The above system renders the aiixiliarj compensation 
nnneceesarv, and can therefore effect a savi^ g of 4/, to 5/. on the 
cost of each mslrument. 


Lowcat Tempfifature 

TEfkK appears to be somcOiing almost abnormal in tlie 
climatic conditions to whicb the observatory at Stouyhurst is 
subject (vol XV. p. 39^. I remember going into a garden in 
limne^hbourhood oi Knaresborough, In Yorkshire, about eight 
on the morning pf ChristSma Day, i860, and sedng 
Wnw I suppose had never been seen in England outside a labora^ 
tdrv befoie that momiriff. vis., the itoercurv in a thermomeier 


standing at %* F below aero, 40** F. of frost. At Stony- 
hurst on the same day the ihermome'er went down only to 6" 7 
Fm iA, there were 25** *3 F. of frost. 

Again, on March r, 1877, the lowest temperature registered 
in the neighbourhood of Knare&borough was only, X believe, 
tS*» F., whilst at Stouyhurst it was F. The differences, 
therefore^ between the temperatures on the two days spoken oi 
at these places, not ftfty miles distant from each other, wCte 
respectivedy 2” '4 F. and 26" F., which arc so wide apart as to Sug- 
gest that Stonyhurst is subject to climatic conditions which do not 
prevail in the Vale of York. I may mention that the record in 
the Timss of the temperature on the morning of March i, was 
only 25^' F., but in country districts in the south of Fngland tt 
was as low as 20^ F. Great numbers of oaks, laurels, and other 
evergreens were killed in Yorkshire by the frost of i860. 

Oxford R. Abbav 


Meteor 

A FEW minutes before lo o'clock on Saturday night I saw a 
very beautiful meteor towards the western horizon. The meteor 
passed obliquely downwards towards Orion’s belt, moving slowly 
from light lo left. When first seen it was a brilliant white body 
about tth the apparent diameter of the moon. As it passed on- 
wards It became bluish and pear-shaped with a bright track. 
Before its final disappearance between the belt and the pjeindes 
it had a purplish hue. It was visible about four or five secondfo, 
and during that period it traversed about ten or fifteen degrees. 

Brighton, March 12 W. AlNSUE IfoiLts 

I -sAW the meteor at 9h. 56m. p,m. of Saturday, March 17, 
mentioned by your correspondent, ^'W. M.” I was on the 
sea-shore at Rossall, near Fleetwood, and while looking out to 
sea, due west, T became aware of a sudden outburst of light on 
my left. On turning I saw the splendid meteor sailing rather 
slowly acioss the sky from a point about 3® north-west of t 
lljdra? to a point in Monoceros, whose position I should esti- 
mate to be about K, A. *» yh 30m, ; Decl. 20" 0' south. 

March 26 J. If. 


DR. SCHLIEMANN ON MYCENAE 

r ASf Thursday night will be always regarded as a 
^ memorable one in the history of the Society of 
Antiquaries, when Dr. Schlicmann described to an 
usually distinguished audience his own and his wife's 
explorations on the site of the Acropolis of ancient 
Myccnac. Taking as his clue the wtU-known passage in 
which Pausanias (A.n. 176) speaks of the ruins and tradi- 
tions of the famous Greek city, Dr. Schliemann was led 
to the belief that his scholarly predecessors had mistaken 
its drift. The passage in Pausanias runs thus - 

‘‘Among other remains of the wall is the gate, on which 
stand lions. They (the wall and the gale) aie said to be 
the work of the Cyclopes, who built tne wall for PeCtus in 
Tiryns. In the ruins of Myccnoj is the fountain called 
Perseia, and the subteriancan buildings of Atreus and his 
children, in which they stored thtir treasures. Thtie is a 
sepulchre of Atreus, with the tombs of Agamemnon's 
companions, who on their letum from Ilium were killed 
at dinner by >f^ 3 gisthus. TTie i(kniit> of the sepulchre of 
Cassandra is called in question by the LacedsemOnians of 
Amykla\ There is the tomb of Agamemnon and that 
of his charioteer Eurymedon. Teledamos and Pelops 
were deposited in the same sepulchre, for it is said that 
Cassanara bore these twins, and that, when stiU little 
babies, they were slaughtered by Atgisthus, together with 
their parent Hellanikos (nc. 495-411) writes that 
PyUdes, who was married to Klectra by the consent of 
Orestes, had by her two sons, Medon and Strophios, 
Clytemnestra and AEgisthus were buried at a little dis- 
tance from the wall, because they were thought unworthy 
to have their tombs inside of it, where Agamemnon re- 
posed, and those who were slain with him.” 

Previous explorers had searched in vain for any of the 
rdics here referred to, because they searched m the wrong 
place, mistaking the wall spoken of for that of the ciljq 
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'^ii^reas Dr. Schlienmim’ss iostiftci led him to infer that 
Agamemnon and his companions were buried within the 
wall of the citadel Following this due he began three 
years ago to sink many shafts in dilfercnt parts of the 
Acropolis, and met wth such encouraging results near 
the Lions^ Gate mentioned by PausOmas fhat he devoted 
his main attention to diggings in this quarter. There 
were, however, so many hindrances^ that it was only in 
last July he was able to carry out his plans. 

In the Acropolis Dr. Schliemann had entirely cleared 
the famous Lions* Gate, which he went on to describe, 
discussing also the old question of the symbolism of the 
lions surmounting the gateway, and of the altar sur- 
mounted by a column, on either side of which rest the 
fore paws of one of the two lions. One theory was 
that the column 1 elated to the solar worship of the Per- 
sians, another that the altar is a fire altar, guarded by 
the hons ; a third that we have here a representation of 
Apollo Agvicus. Dr. Schliemann himself was of this last 
opinion, which, he thought, was borne out by the Phry- 
gian descent of the Pclopidie. The lion-cult of the 
Phrygians was well known. Besides, among the jewels 
foimd in the tombs, and especially in the first tomb, this 
religious lion syrnboMsm rc-appcarcd. On tuo of the 
rc/ww^^gold plates thcie found was seen alien sacrificing 
a stag to Hci*a Bewn-w, who was represented by a large 
cow’s head, with open jaws, just in the act of dcvouiing 
the sacrifice. On entering the Lions* Gate were seem- 
ingly the ancient dwellings of the doorkeepers, of whom 
some account was given. Furtliei on, as at Troy, was 
quadrangular Cyclopean masonry, marking the site of a 
second gale of wood. Still further on were two small 
Cyclopean water-conduits j to the right of the entrance 
passage were two C>clopean cisterns. A little further on 
came to light that large double parallel circle of closely- 
jointed, slanting slabs, which has become so famous 
during the last three months. Only about one-half of it 
rests on the rock, the other half rests on a 12-feet high 
Cyclopean wall, whith has been expressly built to support 
it in the lower part of the Acropolis. The double circle 
had be^m originally covered with cross slabs, of which six i 
are still in ulu. Inside the double slabs was, first, a i 
layer of stones for the purpose of holding the slabs in | 
their position. The remaining space was filled up with 
pure earth mixed with long thin cockles, in the places 
wlieie the original covering remains in its position, or 
with dtbris of houses mixed with countless fragments of 
archaic potteiy whciever the covering was missing. This 
circumslance could kavc no doubt that the cross slabs 
were removed long before the capture of Mycena; by the 
Argives (n.c. 468). The entrance to the double circle 
was from the noUh side. In the western half of the circle 
Dr. Schliemann discoveied three rows of tomb steks, 
nine in all, made of calcareous stone. All stood upright ; 
four only which faced the west had sculptures in relief. One 
stele, precisely that beneath which was found the body with 
the golden plates representing the hon sacrificing the stag 
to Hera rcpre^nls a hunting scene. The two next 

sculptural f^tpukhial slaos represent ejich a battle scene. 
The Myccnx slabs, Dr, Schliemann said, were unique of 
their kind. The manner in which they fill up the spaces 
not covered by men and animals with a variety of beauti- 
ful spiral ornaments reminds us of the principles of the 
painting on the so-called Orientalising vases. But in the 
Mycensean sculptures nowhere do we see a representation 
of plants so characteristic of ancient Greek ornamentation 
of this The whole is rather linear ornamentation, 

representing the forms of the has* relief. Hereby we have 
an interesting reference to the epoch in Greek art pre- 
ceding the time when that art was determined by Oriental 
influences^ an epoch which may approximately ne said to 
reach far back into the Second MtUenniuni (ibc.). 

Here then in the Acropolis of Mycenae are tombs which 
aie no myth, but an cvidentrealiiy. Who were these great 


personages entombed here, and what were the services 
rendered by them to Mycenae which deserved stich splen^ 
did funereal honours ? It was argued at length that the 
inhabitants of these tombs could be none other than the 
very persons spoken of in the extract Dr. Schliemann had 
cited at the outset from Pausanias. Dr, Schliemann then 
proceeded to state the details of what he had found below 
the ruins of the Hellenic city. He spoke of the vast 
masses of splendidly archaic vases. Iron, he remarked, 
was found in the upper Hellenic city only, and no trace 
of it in the prehistoric strata. Glass was found now and 
then in the shape of white beads. Opal glass also oc* 
curred as beads or small ornaments. Sometimes wood 
was found in a perfect state of preservation, as in the 
board of a box (vdpOrj^\ on whicn were carved in bas- 
relief beautiful spirals. Rock-crystal was frequent, 
for beads and also for vases. There were also beads 
of amethyst, onyx, agate, serpentine, and the like 
precious stones, with splendid intaglio ornamenta- 
tion representing men or animals. When towards 
the middle of November he wished to close the ex- 
cavations, Dr, Schliemann excavated the spots marked 
by the scpulchial slabs, and found below all of them 
immense rock-cut tombs, as well as other seemingly much 
oldei tombstones, and another very large sepulchre from 
which the tombstones had disappeared. These tombs 
and the treasures they contained, consisting of masses of 
jewels, golden diadems, crowns with foliage, large stars of 
leaves, girdles, shoulder-belts, breast- plates, &c., were 
described in detail. He argued that as lOO goldsmiths 
would need years topiepare such a mass of jewels, there 
must have been goldsmiths in Mycente from whom such 
lewelb could have been bought ready-made. He spoke 
of the necklaces, too, and of the golden mask taken from 
one of the bodies, which must evidently be a portraiture 
of the deceased. Dr. Schliemann then proceeded to show 
that in a remote antiquity it was either the custom, or, at 
least, that it was nothing unusual that living persons wore 
masks. That also immortal gods wore masks was proved 
by the bust of i 'alias Athene, of which one copy was in 
the British Museum and two in Athens. It was also 
represented on the Coi mthian medals. The treasures of 
Mycen*!? did not contain an object which represented a 
trace of Oriental or Egyptian influences, and they 
proved, therefore, that ages before the epoch of Pericles 
there existed here a flouiishing school of domestic artists, 
the formation and development of which must have 
occupied a great number of centuries. They further 
proved that Homer had lived in l^Iycenai’s golden age, 
and at or near the time of the tiagic event by which the 
inmates of the five sepulchres lost their lives, because 
shortly after that event Myctnm sank by a sudden 
political catastrophe to the condition of a poor powerless 
provincial town, from w hich it had never again emerged. 
They had the certainty that Mycenx’s flourishing school 
of art disappeared, together with its wealth ; but its 
ariistical genius survived the destruction, and when, in 
later centuries, circumstances became again (avourable 
for its development, it lifted a second time its head to the 
heavens. 

No doubt Dr. Schliemann’s theories will be subjected 
to much criticism when the full details and drawings 
appear in his forthcoming work. Of the value of the 
discoveries themselves there can be but one opinion. 
Those alone which have been made in the Acropolis of 
what many have been inclined hitherto to regard os a 
I half mythical city are of themselves spiBciem to entitle 
I him to an important place in the field of scientific re- 
search^ Both to the historian imd edmoiogist Ms te- 
searches must prove of the greatest value, ixA ell who 
I have been stirred with the recital of the deeds of tte 
I Homeric heroes will rejoice to have henceforth reasonable 
external evidence for regarding them os something more 
I than myths, 
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Of fLOWMfS SY INSMCTS* 

xv% 

tj^^TiANA SAYARICA (Fig. 106-108), 

wr ^Fig, log-m), G, ahtdis (F^ 

kmn oiaiiaiiiod living spocuneiti m the Alps, aMG.im^ 

mt«, 4MAVa jJSMwIa, waA sniW^/w^ of which I 

(xaxninod oSly dmed o^wnen^ 

tine Stniotaffi of th*to flowers, and in their contttyaa^ 

for ci«W*fertialsa»!»on 'by insects, that they all obvw« 4 y 

fodena (0 the #aiiie section of the genus Gentianv^ a** 

aidaviSd tlfci saijfte irroup of vis&mg insects. They w 

pQOfSeift t lotij: oAtrow oorolla (Figa io6),^ which coothins 

m Its lowerinoet portion the hooeyy secreted, as m oar 



liOmtA i«tt> * cbfcalar disc Ui. Fig. W>$, left, u«), a^ 
ihorddiwd at its margins with ha)r-li£e FSpiliw 
I* aK nf tJiiBBti aaSU opeidngs are i^ilw in w»e J 
ongned flower between the margin of the atign» add the \ 
sMflosing eordla (Figi 109); but as soon as the,c0rc(Ha ; 
begins twistME (Fig. tio), these openingf ^ 

oealed. In an of them the anthers som^d jutb 
sidgma, thus rdacingtbeir pollen on the way to thb hfW ( 
(a. Fig 106, no, 114). They can all, theteforife Je.fc# ? 
Used only by sndt ipseeu as have a proboscis sumetendf i 
long to reach the base of the corolla, mid at the sahm ’ 
'titoo cither sufficiently itoider to eotet through the small ' 
openings (Lepidoptera), « sufficiency steong forcilfly to 
enlarge the entrance of ih© dower \,humble-becs}, Soch 
an enlargement, indeed, would be possible tw the 
sion of the samefblds between the petals (/* F ig» top, xp7g 
lOQ, no, tt2\ by which the dower is enshled to twist, 
aM to close, as soon as polder weather fnghtens ai«rdy its 
natural fetulisers. * 

Now, looking about to discover what Lepidoptera and 
humble-bees might be the natural iertiiisers of thepresent , 



fio «o6 — Lutiswa vitw of a ftow 

whltm IMgtov 


IMgtov ipktmg ihttU tho coly* hwa th* luuo^r powlon 

Um niyot«iog€0i^«* Fio tdS — Th« i%m« mtn 

twn flntgroMiby an annular swdfling at the base of the 
f^til ‘ (m Fte. tpd, iti, 1 13) They an have the en^ce 
the t^lbMnba doled b! 4 obed fdgma bdnig 
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group. I was surprised at the fin* thht pf all the l6a 
species of Lepidoptera which I had observed visltiigf 
flwew to the Alps, Mmeglessa sieiiaktvm alOTO has a 
proboscis sufficiently long (35*^8 nim.) to reach the 
m all the species of Gentiana in «|M8tioh, and^that ce 
the Alpine humble-bees, even those px^ivuled With m 
longest proboscis of kmi^rum 

(ti.31 mm) and S- ^tentm, f^Jt, (24 
mm.), are tooapablc of^reachtog the honey 
»i all the above-named sped**, except W 
thrusting the Whole of their head into the 
narrow cofO^*tube* Moreover, direct t*h- 
servatioii seems to jprove that humble-bees f 
itosert at the most dWr pro^ds into thw 
flawers, bat nww their whde bmd. 
the Atoida fm, Jdy a$, 1876 , 1 saw * humble-l ye , 
ahont for a tong time m search trf flowers ; at bm flto 
hastily vidfid 

"irnstltifaolmsd# into* flower, *‘#^***tffi 
'dm tiaSriie bear ronbwmna, AwgW *• * 876. 1 mm 

i«toil%Wddonem 
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maaBer, it passed over to Trifol^tm nivaie^ which it then 
sucked pcrsemmgly. If from these observations we may 
infeir that the forcible enlargement of the narrow coroUa- 
tube of the species of Gentiana in question is too in- 
convenient for the humble bees, then the only insects 
capable of gaining die honey in all the sp^s of the pre- 
|«rt group and capable of regularly visiting and cross- 
Knmsitt^thim, ureMacfv^iossa sUuataruut, and perhaps 
other Splut^ida: not yet observed by myself in the 



Fic rtio. 

^Cmitmta pf 9 m t) Fit* 109- Flowtr, completely 
opciteai f»een from above ri6 no -Upper portion of the »ame 
nowmv corned lopsituoiibally^ ehowiim the pii4j| and the anthem. Fro 
tii — porthm 6f the fame tbieer, showinif the nectary 

Alps, Tbe smallest of the species In qtiestiooi ( 7 , nivaiu 
(i3-i6xnm.), G. (15 mnu),and G, pumia (i6-iS 

mm,), may also be fertilised by some moths^ and by many 
bnttcrAies^ which will all easily insert their slender pro- 
boscis Into one of the small oi:^ngs at the base of the 
corolla-lube, then, withdrawing it smeared with pollen^ will 
leave some pollen-grains on the margin of the stigmatic 
disc, and^ when inserting the proboscis into another flower, 
will cflfect its cross-fertilisation by stripping off some of the 
pollen-grains from the hair-like papilla: at the margin of 


18 adamted to Lepidoplera, we 

embrace this opinion with awe prescatitioti ; for 
visits of JLepidopiterai hitherto directly observi^ by 
comfMufison of the length of their proboscis with uSi 
length of ^ corolla-tube, prove to have been oirlyl 
fruitless attempts. On G. mvahs (coroUa^tube 13-101 
mm,), near Pontresina, August 4, 1876 , 1 observed 
nymp&a safyrim^ Esp. (proboscis, 7 mm.), and ' 

\ Rbr. (10-11 mm.) ; on G. verna (corolla-tube, 
23 mm.) in the Albula Pass, July 28, 1876 , 1 found ‘ " ‘ 
aurtnta^ var. Prunn. (7 mtn.), A rj^nnis paies^ S, V, 

(9-10 mm,), and Erebia lappom^ Esp, (0-9 mm,) ; on G, 
bavartca (20-22 mm,), Kerner^ observed Agrt^tts cuprm 
(12 mm,), I myself, u^n the Pi? Umbrail, July 15, 1875. 
saw hrebia UtppQna, Esp. (8-9 mm,) } in the Albula Pass* 
July 27, 1876, En luppQna and asUna (5-6 mm.) ; 

m the Val del Fain, August 5, 1876, Meiiiatn atmma, 
\» 3 t, Merope^ Prunn, (7 mm.), all easily inserting their 
proboscis into the corolla tabes, but all apparently 
without any advantage to themselves, though, by their 
repeated miitless attempts, some cross-fertilisation of dit 
flowers may have been elTccted. No direct observation 



Fig its tiv. 113. 

S u,«( I x» i » 4 -^Cmtiann nh'^ahs x 1 • i) Fig i»a —Floweir teen from tbovo, 
Fic, I Hi — Fjwtd hti* 1*4 - ujmcir portioo of the Soviner bumcied longl* 
litdinally, showing one of the anthers (a > m contact with the nmrgixm of 
the stigma 
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the strgmatie discs. Humble-bees, on the contrary, at all 
events, seem to be of very small or no importance as 
fertilisers of this group. If thus, by indirect inference, 
we are led to the conclusion that the present group 


ArpHitfn is*S, A ntobe.vta er/e.ix-tS: 

A. ge.j 4 , ( aim 4 j * 4 Mtfiko 
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of the true natural fertilisers of the species of Gentiana 
belonging to our fourth group has yet been made. 

In former articles I have shown that frequently, of 
dillerent species of the same genus, those 
possessing the most conspicuous flowers 
are adapted to cross-fertilisation by In- 
sects, whilst other species of the same 

f enusjpossessingless conspicuous flowers, 
ave recourse to self-fertilisation, in case 
the visits of insects arc wanting. This 
statement is also confirmed by the species 
of Gentiana in question. For in G. verna 
and bmarica^ altering from mvahs not ew-| 
only by the considerably larger sise of 
the separate flowers, but also by a num- 
ber of flowers which stand close together, 
thus being easily seen from a great dis- 
tance the possibility of self-fertilisation is aecluded by 
the position of the stigma and the anthers (as shown % 
Fig. io6 and tio) ; whereas in Gmiiam — 

flowers are muck smaller and more “ 
another, one or some of the anthers 
Gonmet with the pf the stigma 
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I The iwnt etriWng pecuHarity of our fourth group of 
I Cciitiana if tht scBs»ibility of Iheir fioarers to the in- 
^ flueoce of iht weathen which is apparently connected 
- with the sen** ibi lily 01 tbcit natutaf fertilisers to the 
[ same io€iichce. The followinj? oh^mation clearly shows 
that different species diier widely in this sensibility, even 
. when growing in the same locality. On the Piz Umbrad, 

^ Jttly 10, 1874 , 1 had cdlected some plants of Gentiam 
var. imMcatay and of G* verna^ and put them 
m my sleeping-room in the Quarta Cantoniera, upon a 
plate filled with water. The next morning, at half-past 
four o*clock, t found the flowers of C. bavarica already 
opened, those of G. vema still closed. I placed the plate 
outside the window, where the intensity of light was at 
least as great, but the temperature much lower, and all 
the opened flowers began twisting. After they had 
closed, 1 brought them back into the room, ana they 
opened again. Repeating this trial from half-past four to 
li uf-past six o^clock, I saw them two or three times 
tl »smg and opening again. Gmtiana vetna^ standing 
ivon the same plate, during this time, had not yet opened 
a single flower. 

Prom this observation, the further prosecution of which 
was prevented by my departure, it is obvious (1) that the 
opening of the flowers of these species of Gcntiana is caused 



Fig. trs of the diwoies of Oentiftiui of Oerouuiy and Switaerlaod. 

by heat, not by light ; (a) that ( 7 . v^rm requires a higher 
temperature for opening than < 7 , havarua^ var. imbricata^ 
Possibly this is one of the causes which makes G. verna 
descend into sub- Alpine and low lands, whilst G. bavarti^a 
is confined to tht^ Alpine region. 

Comparing the present group with the foregoing on^s, 
we need hardly doubt that it is most nearly allied to 
our second gfoup, frpm which it differs only by the nar- 
rowness of the corolla, by the further development of the 
folds between the petals, and in connection with this by 
their gmater sensibility, and the lobes of the stigma 
being dilat^. GmH<tm prostraia^ agreeing in every other 
respect with our fourth group, has as yet retained the 
two twisted stigma-branches, and therefore may be con- 
sidered as a connecting species between the second group 
and the fourth, which is descended from it 

Summing the above relations between the species of 
tientiana of Cenmy and SwiUerl^d, we obtain a pedi- 
gtee like Fig. i x 5, in which the signification of the lettering 
& as follows;— 

(0) Hypothetical ancestral term with fully open flowers, 
twisted stigmaromneho^ diverging stamens, and honey 
iqcmed at the base of the flower in the angle between 
% base of the pistil and the corolla. From this an^ < 
epifinl form we see two fnraaiehes ^ and r descend 1 b 


with the nectary confined to the base of the instil, 
c with nectaries at the base of the corolla. From the 
branch c has developed the sub-genus Bnioiricks Froelich 
containing six species G, campestHs^ germmi$a^ 
umar^lla, obtusifoUa^ ienella^ and nma^ adapted both 
to Apidm and# to hepidoptera. Of the branch h an 
ofiginal term, < 7 . lutea (^), has been preserved, acces 
siWe to insects of all orders, but from the same branch 
has descended the laige sub-genus Cmlaniht Frcelich (^), 
containing eleven species : — G, punctata^ pannanica, pur^ 
pur^Rf cruciata^ asdepiadea^ Pneumomnthe^ Fi€Bltchi% 
acauUs, excisa, and ciliata^ all adapted to humble- 
bees. One branch of this sub-genus by narrowing 
the corolla, perfecting the folds between the petals, dilat- 
ing the stigma-brancheS, and thus adapting the flowers 
to Lepidoptera, has further developed the sub* genus 
CyclosUgma ig)^ containing seven species ( 7 . bavama, 
verna^ mitva^ imhncaiaf pumila, utricuhsa, and nivuiis. 
As a link between the ancestral $ub*gena8 {e) and the 
I derived subgenus G., has been preserved G. prostra (/). 

Lippstadt Hermann MuhtEK 


RECENTLY PROPOSED IMPROVEMENTS IN 
MUSICAL INTONATION 

T he harshness of the present system of tuning has 
been a source of constant complaint since it wus 
first introduced, about a century and a half ago. But of 
late years several more or less practical atti^pts have 
been made to overcome this defect without interfering 
with the quality of our musical tones. Instruments with 
fixed tones, as the organ, piano, and harmonium, lead 
voices, and the inalterable quahty of vocal tone has there- 
fore to be constantly kept in view. The instruments 
exhibited in the Loan CollecUon of Scientific Apparatus 
at South Kensington are enough to show both the objects 
aimed at and the nature of the mechanical appliances by 
which it is hoped they may be more or less reached. It 
is difficult to give an intelligible account of them within 
the compass of an article, but Dr. Stone's two lectures ^ 
and Mr. Bosanquet's more recent work ’ will supply details 
and figures. 

On examining musical tones generally,* we are fe 4 to 
the conclusion that the first requisite is to have a succes- 
sion of notes forming perfect Octaves, Fifths, and major 
Thirds, that is, mabng numbers of vibrations which the 
air executes during the same length of time in the ratios 
1:2, 2:3, and 4 : 5 respectively. An examination of 
prevailing systems of modulation, has shown ^ that a 
strict fulfilment of this condition would require 117 not,es 
to the Octave— a mechanical impossibility on any instru- 
ment with fixed tones. Such a scheme must, however, 
be made the basis of subsequent work. Moreover if com- 
binations with what is called the harmonic Seventh or 
6 t 7 be admitted, then we should require very nearly to 
double the above number of separate notes. It follows, 
therefore, that we must either restrict our desires of 
modulation (which is not likely to happen) or be content 
to use more or less imperfect mtervais, and the questtop 
turns upon the degree of endurable imperfection. It 
must be remembered that these apparently innumerable 
delicacies of sound present no real difficulty to the singer 
or violinist when he once knows the theory on which they 
have to be produced, for they are all generated by ex- 
tremely simple intervals. The difficulty, indeed, ib to 
avoid them, especially in part music, and to put up with 
alterations, apparently arbitrary and certainly neither 

» ** Sound and Made," by pr. W. H Stone, m the s»rle« of Source 
tnre« at Sou»h Keobrngtott, pp, 46 (MocmaiHu ) , ^ ^ 1 

« “An Eloracntary TreAtl4.e on Mustcal IntervaU and TemjMtaasiiei^^ 
with an Account oJ the Knhnrmomc Hatmonium Exhibited in the Celti 
li^ction of SoionttSc la&truittents, South Kensington, 187^ . atoo no Epiur- , . 
lAotuc; Chfpttt ExhibijSid td the Moiiioai Associat on of London, May, ilTdr * 

Vw xeaHOoft $ee Hehaboh;^" Sensations of Xone.*^ 

4 See my tranttatk# of Helmholts^ pp ^ 
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^fjrto conceive nor to produce^ No tempemimptl^ as such 
d m«ikeshi/i; intoimtion is could eadst tyictpi by help 
’Of m instrument with dated toneSi and the most practised 
eunOr And$ it impoesible lo produce a {Satisfactory result, 
except by mechanicaJi means,* How then could we expect 
a singer to produce at will any of the filtyor more schemes 
of tuning that have bceu Invented, or even cither of the 
naly two that have been a success, the mean-tone and the 
equal temperaments ? ‘ 

Tl^ Creek system of intonation, as we know from 
Euclid's Sectitm of the Canon/' consisted of a series of 
perfect Fifths, and may for convenience be represented 
by 'F, C, G, D, E, B, where it will be found that each 
imte is a Fifth higher than the preceding. It is therefore 
the simplest and most inielligtble that can be imagined* 
and is m fact at the base of all music. Reduced to the 
same Octave and played as a major scale this gives 
C, D, E, F, G, Ai B, C. This is perfectly singable, and 
produces excellent melodic effects. But if we attempt to 
play the usual major and minor chords of the scale with 
these notes, as FAC tEG, GBD, DFA, ACE, 
£ G B, the effect, as I know by frequent experience, is 
simply hideous, so that there is no difficulty in under- 
standing why the Greeks called Thirds “dissonances" 
{diaphiina\ and had no harmony. Observing that in the 
senes of Fifths E is the fourth Fifth above C, we may 
therefore say that the major Third cannot be identified 
with the fourth Fifth up, reduced to the same Octave. 

On calculating out the ratio we fmd C : E « 4 : 5 X f ^ 

oo 

whereas the real consonance requires 4 ; 5. This would 
be produced by taking a note Kj, as we may write it, 
v/hlch is hatter than E in the ratio ol Bo : 81. The result 
of carrying this out to the extent of modern modulation is 
the series of 1 17 notes to the Octave already mentioned. 

' In the Loan Collection, one instrument, General Perronet 
Thompson's enharmonic organ, grappled with this problem 
to the extent of forty notes.’* But its three finger-boards 
with occasional extraordinary shapes and colours to the 
finger keys (figured by Dr. Stone, op, ett^ p. 32) might well 
frighten the uninitiated* Yet General Thompson, himself 
unable to play, taught a blind organist how to use it, so 
that in a fortnight she could pmorm in public, and I 
hav^e often beam the instrument played by others, who 
did not complain of any difficulty. Helmholtz (in my 


X " Mr Eilifi iia$ a practical rule,** Ifbr producuip; the usual, tnten' 
tldnally equal, tem)>i.janjH»ni;]|, which does not err m its results by much 
^ote than the hmidredth part of a semitone (Seldom as much as that) 
It rs— make all the PifUis which lie entirely withm the Octave o' C (nuddle 
C ^ thn C ahovel beat owce per eecood : and make those which have their 
upper note* above C'^ beat thkvf HfHes itl twa ««camisw Keeping the Fifth 
to the last, It should beat once in lictwoen one and two seconds. See 
l£Uw> Heloiholtf/' p. 78s- This is a petfeotly pratticabJe rub, and tuners 
oug]^ to be instructed in the use of it are /evf who cm pro- 

uAiMv « UUtrmk op at,, p 

9 tieeniyimper 00 Teml^ramctit (Proc. Il<^. .S'w., vol. aiii., pp. 404.433), 
where inoi« than fifty schemes are calculated and analysed. Mr. Bosanquet 
hgs a most intermmg Chsprer on the history of the meati^ooe temperament 
or eld organ tuniog, the only one known to Handel, and its complete realtsa- 
t on. witbSttt its Ihrmar ' ‘ wolves.” by means of hh own fingerboard, pp. 34-40. 
He rightly considers this temperament most suttabb for the <ygan (n. 58; as 
the equal temp^tneut is hr the pmooforte, But then the voices of a ch^ 
nujght be led by the completethniein^o system without much injuiy to the 
chords, which are shivem by ihe equal temperament. 

S Thrse are given by Mr. Bpsauiquet, op p. sa, arranged according 
10 hh own finger-board, which tmmplefcely docs, away with the leitort^f the 
ongipah but also enpreised in his own notation, which implies a temperament 
wuan Ceneral Thompson welt know and repudiated, ttciice T add them 
here in my own syiumecncal arrangomant {Proc Roy, Soc. , December, 

V0|L segut. p. »9f called ^'‘the simplest” by Mr. BoMuuyuet. p !to)« in which 
Ibo ooiumns represent a<'«cending Fifths, and Uie Imei# from left tp right 
asoendiilg maior Thirds, and where the superior and infetkor numbers lodieAte 
sharnedmg or fiaHenmf by a coAUha <ims is here published fiw 
gtmnh I 

GmmrM I'- Thompson's Enharmonic System 
c* e 
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tranalatiaiL p* S636), who also heard it played, speaks of its 
chords a8( ** extraordinarily harmonioui," but the quality of 
tone (one stop of “metal principals ") did not distinguish 
the consonances effectually at all rimes, and the compass 
of forty ioties of course materially limited modulation 
except into tonic and relative minors, which were well 
provided for. 

Mr. Colin Brown has also grappled with perfect tertian 
harmony, but has exhibited only a model of his key- 
board, figured and described by himself in I>r. Stone's 
book (/A pp. 43-45)/ His scheme allowed of sufficient 
modulation into the dominant and sub-domiaaut major 
keys, and their first relative minors, but almost utterly 
ignored the tonic minor, and further minor modulation* 
As the instrument is an harmonium, the quality of tone 
is remarkably suitalde for bringing out the ejects of 
perfect Fifths and Thirds, and when proper music was 
selected, the result was most satisfactory. The keyboard 
lb much simpler than General Thompson's, and has the 
great advantage of being the same m all keys. Such an 
instrument is of the highest value for lecture illustrations 
of harmon>, and for training of vocalists in perfect mto- 
r.atiaii. As an independent instrument, its power of 
modulation is too limited, and the fingering usually simple 
enough, occasionally becomes very troublesome. ^ 

These arc tlie only instruments on which perfect tertian 
harmony was attempted. In the others some sort of rom- 
promise was come to. Mr. tmdroult showed his modifica- 
tion of Helmholtz's double keyboard, each finger-key being 
cut in half, and the upper half giving, generally, a note 
flatter than the lower half by a comma.* 

This IS a most convenient instrument for scientific pur- 
poses, but from its very limited capacity not so well suited 
as even Mr. Cohn Brown's for playing musical pieces. 
The fingering is aUo full of difficulty, having all the im- 
perfections of the ordinary board, with many others super- 
added, and differs in every key. 

We have seen that if we use the fourth Fifth up from 
any note, when reduced to the same Octave, as the major 
Third, it is too sharp by a comma, and unbearably dis- 
sonant, but if we use the eighth Fifth down, also reduced 
to the same Octave, the result is a note just comma too 
flat, which is very much closer than the major Third in 
actual use (for that is comma too sharp), and is not at 
all disagreeable, although not by any means as pleasant 
aj the perfect major Third. Thus^ going down eight per- 
fect Fifths from C, we get in succession F, B/., 

D/f., Qfl,, 0//., and FX, and the proposal is lo use fpt* 
for El. On the piano, and all instruments in the usual 
temperament, these are the same notes, but Uiey are not 
so when thus tuned, and they are stiU strictly distin- 
guished in our usual musical notation. Herr Georg 
Appunn, to whom we arc indebted for various excellent 
acoustical apparatus, and especially for a tonometer (ex- 
hibited in the Loan Collection), which is self-verifying, 
and enables us to measure pitch with wonderful accuracy, 
likewise showed an harmonium, consisting of three rows 
of keys, the upper ones in the form of studs, with practi- 
cally the usual fingering, consisting of thirty-six tones 


The used in the Sgure are cutnpdsed In the second^ thiidr and 
fourth coluuias oi the above sclicme of Oeaeral P ThompwnV, but eawied 
further, the second ixilamu rising to D < 4 . and descending to F jV., the third 
rising to fii M., and desoonding to , and the fouren fhuing to 444«, 
and descending to Ga. giving fifty *tuo notes in SH; but the inatrttnieni; 
jperfonnei on at Dr. Stone's lecture (July 35, 1870) had not so large a 


* It h dear that this (Mr. C Brown'n) anaiigethent adnpls iisetf erith 
fldUe facihty to all music m which Uiere is not muen modukeion* or in Won 
the modtilauoa ia of a riuipie tyi>e. It is, however, easy to give hmUmtm 
whibh wlU at once involve the performer m dilhcutties.” BosanOM M 


4S.9. Mr. Bosaiuiuet, Who is a practised organist, hmte eWdlba 

tng, and played oa theinstronieat at the tilasgoer Meeting df the BritMt 

AssodatioQ. if FrilaMetoePtaktoitsoapabdittttA * 


* Disregarding one wwht aitenttbn, the oowpew 
entendedfrom kjf. to Bkiihc second eolunm of Oen^ J 
Gi to Of M.ljBeWTh«ndiiuid ftom mriw F 

enceFfiowhf e' 4 . *» £^, taj^ to he %i A* f 

takenat eaih woh mtarc too fiat by Aofa ewwm AS ailf 
be on tbe sdsiMii th e jgve a complete susMitiod ni dotw iw wi 


notes 
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forming thirty-five perfect Fifths, which, by the contriv- 
ance of using the eighth Fifth down as tho major Third, 
into the place of which its finger-key is placed, gives very 
fico play for modulation in all directions with perfect 
unifoimity, although of course slightly imperfect in- 
tonation. i 

To this system of perfect Fifths and major Thirds 
identified with eight Fifths down, wc must attach all the 
other contrivances foi i educing the number of notes 
necessary to tertian haimony, without seriously offending 
the car. The practicability of arranging any number of 
dozens of such notes in the Octave, up to at least seven 
dozen, so that they should be entirely under the command 
of the pei former, be fingered precisely in the same way 
m all keys, and have a style of lingering which is of about 
the same difficulty as that for three sharps or three flats 
on the piano, has been proved to dcrnonstiation by the 
‘‘generalised keyboard’' of Mi. Bosanquet. exhibited at 
the Loan Collection, for his cnbarmonu harmonium, and, 
up to four dozen finger keys to the Octave, to the Musical 
Association upon his enharmonic Organ - 'I his key- 
board IS quite a triumph of ingenious constuiction, 
founded on rigorously scientific principles, for the prac- 
tical solution of an appaiently insoluble pioblem. 

The modifications ol the perfect Fifth ‘system fto which 
Mr. Bosanquet seems much mclincd, t/A, p. $7) depend 
on the' discovery lint fifty-three pcifcct I'lfths exceed 
thirty-one Octaves by only about of an equal semi- 
tone, or vcrymearly /, of a comma. Helmholtz proposed 
to reduce every Fifth by of a comma. '1 his would make 
fifty three of the flattened Fifths to be about of a semi- 
tone less than thirty one octaves, too lirge an mteival for 
good eais not to perceive, being nearly half a comma, 
but then all his hifths would be audibly perfect, and all 
his major Thirds absolutely perfect. Mr. Bosanqiut 
endeavoured to tunc a stop on his enharmonic organ in 
that way, but the effect with stopped pipes did not repay 
the immense ti cubic of tuning (;//<'/), which cannot be 
truly effected without much mechanical assistance, and is 
thtiefore gtneraily impi \crica!)le. 

The great difficulty of tuning is also an objection which 
Applies to Ml. Bosanquet’s own prop'isal to divide the 
Octave absolutely into fifty three parts (set f?//, rr/ ,p 56). 
This would fialten the Fifth still less, but of course would 
Also make the majoi Thirds nearly as flat as those in the 
iystem of perfect Fifths, fiom which his differ only by 
About of a comma It is not likely that Mr. Bosanquet 
Tias been able to tune to such a degree of accuracy. And 
as the obiect of the division of fifiv -three is only to 
nioJulatc rr/ such accuracy is needless foi 

general purposes, for which forty-eight perfect Fifths (01, 
AS I believe, six sets of eight perfect Fifths, differing by 
perfect major Thirds from each other, and hence com- 
Jjiaratively easy to* tunc by Fifths and check by ThiuH), 
Would fully suffice.^ 


t ’ '1 he nou s may 1 ) considered to W those m C.tn Thomp.oij*> second 
coutmiic d up to .,nd down to A (o> A (juaduiph fl it), the 
mini h beioK .'ilietid to tha<e of the tmgei k<\s c mtspo idiiiij to tfios* on 
ordi«ar> piiino, »o llwt no inor^. shitp> .md ll its aic used lh*u in ouhiuiy 
/notation Unfortunately th«* bellows aiul some piu> ot the incihautsm 
injured m the carritige, and hence the lull elicit lould not be appM 
piiiea Ihere were two extra luvii. of Iteyt to bnne out Hen Appunus 
^%vouHtc mmor Ihird, i 6 19, which slightly closer than tint on the 
piano, and veiy enective in certain casea, but tne iincniiig foi thtsi was 
M(Aw and ddlicult, ami could nut be consideie d pr.u uni 

■* rUo with ciphty-four note» to the (,>ctavc u hauied 111 Mi IJosin 
Aucl s book (n/ H a is fully described «ud i also explained 

ft U iiRth m my Helmholt/, pp 69^-0 >6 In both Uwks the buildei s nxme 

(And addrexs are given, With ms prices lor compa«{ses ot Uo to seven dorcii 
^V« JH-r Octave Such iiwitru menu wc indivocnsablt for the st iciiUfic culu 
iiuon ot mustr 1 1 is abo suited for mcan-tonc intonation 

4 bee the full explanaiiona m lay HttImholU, pp 656, 6«, 7 783 lumn« 

y perfect intervals u tho only system practiuiblo without imchttiucjd 
hsistanio But even to tune the thirty-hve Fifths of Appunii is imjioS'SiWe 
Ay car almle I find tuuers h,*ive a difficulty wttU only eight notes, lornuiig 
|even successive Fifths, But when the next eurbi liou s arc liken as major 
rhirds to these, all venhed by formtng Fifths with e xch other and producing 
Iprrect diffinrential tones wuh the original set, we may hope fur some cor 
^ctoen.#. The only really satisfactory way of tuning is, by calculating the 
snicH of each note, and then causing a Set of forks, or Appunn reeds, to be 
^nsuuoted^ each too fiat by four vioratioiw, whi^ can be done exactly by 


The instruments exhibited in the Loan Exhibition and 
the others indicated in the preceding lines may, there- 
fore, be said to have practically solved the diificulty of 
tertian harmony on instruments with fixed tones, and 
they have even approached to a solution for septimal 
harmony (whicl? uses the harmonic Seventh ; see Bosan* 
quet, 0/>. at,, p. 40* Voices in part music, when unac- 
companied, must sing m just tertian or even septimal 
harmony, but when accompanied they will inevitably 
follow the instrument. Violinists can do what they like, 
but are too much inclined to Greek intonation, which is 
all very well by itself, but which the performer should 
learn to modify by something better than a rule of finger, 
in double-stopped passages and part music. With the 
bass the comma stop may be made effective to a great 
extent, and Dr. Stone is trying what he can do with the 
oboe and clarinet {op, ctL^ p. 35), so that there are some 
hopes of improving even the orchestra. Enough, at least, 
has been done on the instruments mentioned and in the 
practice and system of study of the Tonic Solfaists 
(Helmholtz, p. 640) to show that it is practically possible 
greatly to improve musical intonation. 

Ai hXANDFR J. Ellis 


ON PHOTO-^CHEMICAL PROCESSES IN THE 
RETINA 

I N an aiticle which lately appeared in Nature (vol. 

XV , p. 308), 1 gave an account of certain very remark- 
able discoveries made by Prof. Kuhne, of Heidelberg, 
which added additional interest to the starding announce- 
ment contained m a recent communication made by Prof. 
Boll, of Rome, to the Berlin Academy, to wit, that the 
external layer of the retina is, during life, of a purple 
colour, which disappears at death, but which is, during 
life, continually being bleached by the action of light. 
In my iiist communication 1 stated that the account of 
Boll's lesearches which I was able to give, was only 
quoted at second-hand from Kuhne's paper, as the num^ 
her of the Pioueiiuii>s of the Berlin Academy containing 
Boll’s communication ^ had not yet reached Manchester. 
Having row had the opportunity of reading that com- 
munication, 1 am able to state that the summary of it 
contained in my first article was correct in every par- 
ticular, As the paper is, however, one of peculiar im- 
portance I propose, with the concurrence of the Editor 
of N \ 1 UPF, to insert a veibatitn but annotated translation 
of It in next week's number of Nature. 

It IS with great suipnse thit 1 have heard that the 
piominence given to Prof. Kuhne’s researches on the 
“ Vision-puiple" in my article iuNaiure has given some 
pain to Prof. Bull, who probably feels some disappoint- 
ment in not having been allowed to remain in sole pos- 
session of the promising field of research upon which he 
had entered It is wuh still greater surprise, however, that 
I have lead the remarks which I) . Warloinont, editor of 
the A/ufa/cs dU hultsRgiu ^ has added to the liteiai trans- 
lation of my aiticle which he lits published in that jour- 
nal,- and which follows a brief abstract;of Boll’s paper. 

Nous appelons toute Tattention de nos lecteurs sur 
les deux ai tides qu'ils viennent de lire, et qui signalent 
une ddcouverte propre r<?volutionncr la physiologie de 
la u5tine, h renverscr qudques unes des idees ret^ucs, h en 
affirmer beaucoup d'autres. Tout le mbritc de la dkou- 
verte dt la cohnatton propre de la relme appartient c) M, le 
pro/essetif' Poll, avec tonta^ t onslgaeuce^, dont M. 
Kuhne nous parait s'etre prdmaturdment empard M. 

Apmmn\ toiiometci Afiu tuuing a note rcu^hly to one of ihcic, harpen 
It till It bcaU foui times m a second with the sundaid Any leniper^ont* 
even Uelmholub. the best m extsteuco, can thus be easily ami perfectly 
rcahsi*d note by note , . . ... 

» Monatibei icht derkdmghthen preussischcn Akidemie der Wiss^scbafi^ 
ru BtrUo, November, iSyA GcsttmnM:fcit/im» vom 23 November, 183H8, 

^ ^ JzLa/rr a^Ocuh^ti^uef tome l\Jtvu , Janvier-B evner 1877, pp. 78.84! 
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avajt ^vidcmmeat entrettt tcmfce$ cc« a)as<^quencc&, 
tt a eut de bon goat aoai ®cmblt*t4if do lui laisser le 
t€tap$ de k$ ddrouler ^ rawie* C'est done eans droit que 
nbns voyors dt 5 jl!i,d^s h present, la press© parler, h propos 
de ce fait, des * d^convertes de MM. Boll et Kuhne^ et Ic 
nom de ce dernier a$socid a celui du seuktuvi^n^ur. 

^^DewK gamine snivaient nn trottoir; Vun d^Cux sif- 
daient un air, dont U iiMtah qn’^i la moitid, quand le 
second se mit h la continuer ; * Une autre fois/ lui dit le 
premier le regardant tr^s m^contetii, * tu voudras bicn 
commencer toi-m6me.^ ^ 

If I quote the above sentences it is to sl^ow that they 
are a$ much opposed to truth as they are to the interests 
of science, or as they are repugnant to good taste. 
When a scientific man has published a discovery it is to 
the Interest of the scientific world that all who will or can 
fithould be at liberty to repeat the experiments or observa- 
tions which led to it ; if other great discoveries are made 
by the new labourers it is to the interest of science that 
they be published. 

In the particular case in point it would appear that 
Prof. Boll re-discovered (and, what is more, appreciated 
the full value thi) a fact which had really been observed 
by some others (Leydig In 1857, and Max Schultze in 
1866), but which had certainly not become part and 
parcel of the Common stock of scientific knowledge, viz., 
that the rods of the rctma are reel, he observed that 
under the circumstances of his own experiments the colour 
faded at death, and arrived at the false conclusion that | 
the colour was a function of lire vital condition of the 
retina. He, however, observed the remarkable action of | 
light in modifying the colour. “ During life,” he 
announced in bis paper, ‘‘the peculiar colour of the 
retina is continually being destroyed by the light which 
penetrates the eye. Diffuse daylight causes the purple 
tint of the retina to pale. The more prolonged, dazzling 
action of the direct rays of the sun entirely destroys the 
colour of the retina. In darkness the intense purple 
colour is again restored. Ihis objective alteration of the 
peripheral structures of the retina brought about by the 
rays of light undoubtedly occurs in the act of vision,'* 
This was the great discovery which Boll made, and with 
which his name will ever remain honourably connected. 
Although, however, he had betn in full possession of the 
facts in the month of June of last )ear, when he demon- 
strated them to Professors Du Bois-Reymond and 
Helmholtz, and only published his paper in November, 
he did not succeed in making the discoveries with which, 
justly, the name of Kuhne is now associated. Kuhne 
showed that if the retinal purple is usually destroyed at 
death, the result is attributable to the action of light, per- 
sistence of the colour being by no means necessarily 
Connected with the living condition of the retina. In his 
beautiful and far-seeing discovery of the true function of 
the retinal epithelium cells as restorers of the \i&ion 
purple, he was fortunate enough to make a discovery 
which it would be veiy bold for any one— even for Prof. 
Boll— to say he would have made, hed time and oppor- 
tunities been granted. *In saying that Boll had dis- 
covered everytmng referring to the vision purple, M. 
Warlomont shows that he has not appreciated the fact 
that two great ditcoveties have be<n made, the second 
^pplementing the first, and actually needed in order that 
the significance of the first should be appreciated. 

But 1 trust that the readers of Nature do not think 
that I wish to depreciate the researches of Frof. Boll 
whilst 1 art as the champion of one who needs no cham- 
pion, seeing that he illustrates in himself the truth of the 
adage, “Id graiul zndrite est toujours probe.” 

Prof. Bou must reftect that great discoveries are rarely 
completed by one man, and that it is no shame, and 
should be no cauae of sorrow, to the true man of fcieiice. 
If the conception which he has tried to develop ana 
which he has ateuit raised to the position of a^dth by 


his qwn woyk,/eceives its final development through the 
strivings of a fellow- worker. 

Abandoning the polemical discussion upon which 1 felt 
myself almost compelled to enter, I wuld give an ac- 
count of the most recent results obtained by Kiihfie on 
the “ Vision Purple,” and published by him m the O/i- 
tralhlmU fUr die fmdicinischen Wissemehaften for March 
17 (No. II). 

The purple colour of the retina is now shown to depend 
upon the presence of a substance which can be dissolved 
and separated in the solid form. The only solvent of the 
vision-purple as yet known is bile, or a pure glyko-cholate. 
The filtered, clear solution of the vision-purple is of a 
beautiful carmine-red, which, when exposed to light, 
rapidly assutnes a chamois colour, and then becomes 
colourless. As long as it is at all red the solution absorbs 
all the rays of the spectrum, from yellowish-green to violet, 
allowing but little of the violet, but all the yellow, orange, 
and red rays to pass. Accordingly, bloodless retinic 
spread out and placed in the spectrum, between green and 
violet appear grey or black. 

Kuhne has exposed rctinai in different parts of a spec- 
trum (obtained by allowing the sun*s rays between eleven 
and one o’clock to fall through a sht 0*3 mm. wide upon 
a flint glass prism) in which Fraunhofer’s lines were 
sho«n in great number and with great distinctness, and 
he has ascertained that in the yellowish green and green 
regions the vision-purple is bleached most rapidly ; the 
action is kss in the bluish green, blue, indigo, and violet ; 
it is still perceptible in the orange and yellow, but not in 
the red or ultra-violet regions. 

March 24 Akihur Gamcee 


ora ASmoXOJlfJCAl COIMMN 

Thr Capb AsiRONOMiCAL Kksuns, 1871 1873,— Mr, 
Stone has just circulated tlic results of rntridional observations ol 
stars made at the Ru>*d Obser\alory, Cape of Good Hope, in 
the years 1871-1873. His present object has been not so much 
to furnish extremely seem ate places of principal southern stars 
as to Mipply leliable positions of stars down to the seventh 
magniliule within 15® of the South Pole, and it is considered 
that ibis volume contains all Laeaille’s stars in this region of the 
sky, and very nearly all sevenths^not observed by him. It is the 
** fir^t published instalment of the materials collected for the 
piojected Catalogue.'* I’i c separate results for mean R, A. and 
N.P.D, are given, with catalogues of places for the commence- 
ment of each year, the whole number of stars observed being 
about i,4CO, Bessel's reduction constants arc appended. This 
foimof publication is perhaps suthcicntly ample in the present day, 
though Mr, Htone alludes to a dcrirc expressed by some astro- 
nonurs to see the Cape observations printed in detail in the same 
manner as the Greenwich obsetyations a plan hardly prac- 
ticable with the limited staff at his di$]>osal, and which would 
involve very slow progrets of the work with the resources of the 
Cape I ress. We are inclined to think that Mr. Stone exercises' 
a wise discretion In limiting his volume to its piesent form, and 
thus assuring its comparatively eaily distribution in the astro- 
nomical world. As it Is the volume is not produced without a 
con dderable cxptndituie of time in the routine work of the 
reductions by the diuctor himself. 

VARTAWiifE Stars.— M r. J. K. Gore, of Umballa, writes stith 
reference to several stars which may prove to be variably 
(1) Lalande 140S8 (Cams Major); this star was observed by 
Lalande^ Mur A ^ 1798, but the magnitude was not registered* 
It is marked of the ninth magnitude 0|g]y On Hstdieg^s Atlas, , 
but at the beginning of February in the prese«tt Mt*- Gore 
found it h brighter than the sixth mimi^ude l4ili(ade 
closely south of it, and ‘‘decidedly redto*"' ^felanderob* 
served this Slat on December S3, i»s«^ 
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sKs not stored it* There appears a strong suspicion 'of varia- 
ility in this case. The star's position for 1877 is in R,A. 
it 8m. trs., N.T.D., ii«" 27'-8, <2) Harding has a star 6 m,, 
littk south^preccding 40 Leonis hilnorfs, where in Fehruary 
ist Mr. Core found only a star of about 10 m. The position 
»r l£oOi reading off from the Atlas, was in about R. A. 157® X4', 
r.P.D., 63* aS'. There is no star here in Lalande or Bessel, 
or in the Zhirckmusierung. (3) About i* 20' south-following 
le 5 m. star 6 Canis Minoris, Harding has a 6 m, which on 
ebruary 4 was only 7-i na., being less than I*a1andc 14720, bnt 
tighter than 14726 ; it was also less than the 7 m., about 30' 
orlh-precedmg, which is tmdeilined in the Atla*:. This star 
ppears to have been ohverved as an Sm. by Be«;scl (Welsse, 
II., 780), and is cAllcd 8 t m. in the Durchmmteruu^ ; 
farding's place, however, requires a small correction in R. A. if 
iessers star is the one entered on his map. 

Biel/l’s Comet in 1805,— Of the six observed returns of this 
3mct that of 1805 was by far the most favourable for observe- 
on, and it approached very near to the earth as it sank below 
1C horizon in Europe, At the beginning of Decemlicr it exhi- 
ited a well defined planetary disc, according to Hutb, sur- 
ninded by nebulosity id in diameter ; on the 8th Olt'crs found 
very distinct to the naked eye, and it remained visible without 
le telescope after the moon had risen, though at a south dccli- 
fition of 23"; the small well-dcfineJ nucleus which he had 
jmaiked in CQimnon with other observer^ he considtred to be 
om twenty to thirty Clcrman miles in diameter. The comet 
AS not observable in Europe after December 9, when it had 
lached 354* S., but its after* course was a very favourable one 
»r observation in the soulhera hemisphere, «nd, as C}auss 
imarkcd at the lime, if observations from thenc^' could 
ave been obtained, it would have been practicable to <leter- 
une at this appearance the true form of the comet's orbit, which, 
•t is well known, greatly exercised the calculators of tlut day, 
id particularly Gauss and Bessel. I'ii ^ comet’s apparent track 
i the southern heavens during the week sid sequent to the 
7i>sation of observations in Euiope was as follows, accoiding 
i a computation fxom the definitive orbit in 1S05, given by the 
itc Rri f. 11 ubbard : — 


oh G,M.T. 

R.A. 

N P.I). 

Dhtance from cajth 

Dec. 9 

350 9 

122 26 

0*03681 

10 

344 49 

134 38 

0 03698 

11 

337 *4 

H 5 49 

0*03893 

J2 


tS 4 53 

0*04245 

»4 

a88 gt) 

104 3b 

0*05276 

16 

250 s 

164 23 

0 06570 


While refeniug to Biela's comet, it may be noted that if the 
ertod of revolution had betn so lengthened in 1872, as to delay 
lie perihelion passage until December 27, and thus bring the 
or what remains of it, into close pnjximity to the caith 
a the night of the great meteoric display a month previous, its 
durn in rSyp will take place under nearly the same dreum- 
ances as in 1S32, when this body was the object of so much 
ktemt. 

— iw riS 

We understand that the FuUeriau Rrofessor.«ihip of Chemistry 
L the Royal Institution is likely soon to be vacant by the rcsig- 
fttion of Dr. Gladstone. 

The Council of the Vorkidiire College of Science, Leeds, have 
rmnged to purchase for 13,000/., the Beech Grove IlaU Estate, 
)mprising about three and a half acres, and siiuatetl n mile 
om the railway stations, and dose to the Grammar vSehooh 
he tdtal donations to the Ckdkge have now reached 42,456/. 

It has been decided that of the statues of the two Humboldts 
hldh ate to be erected in Berlin, that <yf Alexander will be given 
' RfUboId Begens fo execute, and that of Wilhelm to M. R 


BveKV Thursday evening M. I.cverrier receives at the Tarls 
Observatory the provincial mayois who happen to be in Paris 
and explains to them the principles used by the Internationa 
service for telegraphing its warnings all ov«jt France. 

I'HE dreaded Ijkffu'lfia mstatjix which has liHhcrto been con- 
fined to the coffee plantations of Ceylon and Southern India has 
at last made its appearance in Sunmlra, and in all probability 
will find its way before long to the neighbouring iblands where 
coffee is grown. 

The Settle Cave Exploration Committee have issued a circular 
asking further contiibutions to enable them to carry on their 
important work. The valuable contrihntioni* abcady made, both 
to the historical and prchi-stoiic etlmology of Britain are already 
well known, but there is good reason to believe discoveries even 
more interesting than any yet described remain to be made. The 
Committee are now working in beds of still eoil’er age than those 
hitlierlo explored, and hope by perseverance to Ihiow boaie light 
upon the condition of Britain and its inhabitants during some of the 
most obscure ages of its geological history, the interest and value 
of the exploralJons increasing as the w'oik is carried down into 
lower and earlier beds. Except at the entrance, the rocky floor 
of the cavern has not >ct been found, and it is impossible to Say 
what treasures to science and aids to the uuwriiten history of 
man still lie beneath the feet of llie e\]doreis. Though libe- 
rally assisted by a grant from the British Association, the Com- 
mittee find themselves obliged to appeal to the public for further 
funds, without which this interesting w(»k will speedily come 
to a premature end. We are sure that the wants of the Com« 
mittee only require to be made known in older to be supplied. 
Tne sum required is, after all, very moderate, and tve hope that 
many who read this will send what they can afford to the Hon. 
Trcasuier, Mr. John Ihrklieck, jua,, Ctaven Bank, Settle^ 
Yoiksjuie. 

Tin present French Ihiiver&ity will probably be divided into 
seven or eight local univtrdiics -Pans, Nancy, Lyons Bordeaux, 
Lille, Mar^^eilles, Montpellier or loulouse. 1 ’he competition 
between the two last has been so sharp that it has been suggested 
to divide between them the boon sought for. None of the 
existing Faculties in a large number of provincial towns will be 
suppressed, but will become affiliated to tlie nearest univerrity. 
Each university will be governed by a special Senate or Council, 
and the Minister of Public Inslraction will have authority over 
all of them. P'cUowships w'lll be created by the government, and 
will be distributed according to merh, after due examination. 

Ail who have read Mr. Smiles’h ** Scottish Naturalist" must 
remember the crownuig inculeiit of Mr. Edwmrd's exhibition of 
i his collection in Aberdeen, when, in despair at the total un- 
success of his venture, he rushed to drown his mic>cry in the 
Dtc. Mr. Edward was the chief actor in a very ditkrent scene 
in the same city on Wednesday week, when the proverbially 
hard-headed and tlo«ie-fisted citizens of Bon Accoid tried to 
make amends for their former almosHatdl neglect, by presenting 
him puWicJy,! through their U>rd Provost, with an olive-wood 
casket containing 333 sovereigui. Mr. Edward, who seems to 
be taking his sudden eminence very quietly, tlianked the sub- 
scribers in a short speech spoken in broa I Doric and characterised 
by perfect naturalness and much hamour — Scotch, perhaps, but 
not Highland, as some of the papers characterise it, for Aber- 
deen and Banff arc as much ** Highland " as Berwick and New- 
castle. Mr, Edward made no allusion to his former treatment 
by the certainly not obtuse Aberdonians who, aflci all, cau't 
be blamed for not making it their business to discover and 
succour genius, though the gift of the *‘bit hoxie," as Edward 
called it, looks vc^y like os if Uaeant to be a pcace-ofTering, 

The papers read at tlie Hon and Sfieel Institute last -week 
were all of a purely ledbalcal itatufe. The Bessemer Medal wiui 
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presented by the Vmideat to Percy, who, m his reply, 
hinted that he is at present engaged in a large new metallurgical 
The Institute unanimously approved of the President’s 
proposal to endeavour to obtain for the applied science societies 
a common permanent home* The ^[nstitutc holds its autumnal 
meeting in NcwcasUo in September next, hJbrway having been 
abandoned, mainly, Wc believe, on account of the death of the 
Foreign Secretary^ Mr4 David Forbes. The Institute of Naval 
Architects, which also met llasi week in London, intends, we 
believe, to have for the first time an autumnal session, Glasgow 
and the Clyde having been selected for a visit next August. 

The following are the probable arrangements after Faster at 
the Royal Institution for the hriday evenings ‘—April 13, Dr. 
■William flpottiswoode, Treas. R.S., Experiments with a Great 
Induction Coil ; April 20, Mi. Frederick Pollock, M.A., 
Spinoaa ; April 27, Lleut-Gcn. Richard Strachey, R.E., F.R,S., 
The Physical Clauses of Indian Famines ; May 4, Rev. W. IL 
Dallinger, Researches on the Origin and Development of Minute 
and Low Forms of Life ; May ii, Mr. D. Mackenrie Wallace, 
M.A., The Intellectual Movement^i and Secret Societies in 
Russia ; May i8 [blank! ; May 25, Mr. G. J. Romanes, The 
Evolution of Nerves and Nervo-Systems ; June l, Mr. Oscar 
Browning, The History of Education ; June 8, Prof. Tyndall, 
F.R.S. The lecture arrangements are as follows; — Pi of, 
J. IL Gladstone, F.RS., Five Lectures on the Chemistry 
of the Heavenly Bodies, on Tuesdays, April 10 to May 15 j 
Prof. Tyndall, F.R.S., Eight I-cctures on Heat, on Thurs- 
days* April 12 to hlay 31 ; Mr. Edward Dannreuthcr, Two 
Cwturcs on Chopin and Idsrt, on Saturday, April 14, and 
Thursday, June 7 5 The Rev. A. IT. Sayce, M.A., 'rhree I^ec- 
tures on Babylonian literature, on Sstunkys, April 2r, 28, and 
May 5; Mr. Walter II. Pollock, M.A., Three Lectures on 
Modern French Poetry, on Saturdays, May tJ, 19, 26; Mr. 
Charles T, Newton, C.B., Two Lectures on the Recent Dh- 
coveries at Mycena?, on Saturdays, June 2 and 0. 

Thi’ first of the letters from Mr. Stanley, already referred to, 
is published m Monday’s Vat/v Tdegm^h, It 1$ dated Ujiji, 
August 7, 1876. Mr. Stanley has succeeded in circumnavigating 
Lake Tanganyika, exploring every indentation, and lias made a 
material addition to our knowledge of this interesting body of 
water. As might liavc been expected, he has occasion to sup- 
plement and correct the observations of his predecessors. On 
the mistakes of the latter he dwells at quite unnecessary length, 
and discusses them in an aggravaUngly apologetic lone, which 
becomes quite irritating, and does not in the least enhance the 
value of his own dlsoovenes, which require no contrast to bring 
out their importance. The greater part of Mr. Stanley’s letter 
is occupied with an account of his exploration of the Lukuga, 
Cameron’s supposed outlet of the lake, but which Mr. Stanley 
maintains, on what appear solid grounds, to be merely a creek, 
the surface current of which is influenced by the wind. The 
roost extraordinary result, however, of his examination of the 
lake and of the Lukuga, is that the former is rising with com- 
parative rapidity— several feet since Cameron’s visit — and that 
in the course of a very few years the Lukuga will develop into 
an efiluent river, which will pass over the narrow mud^swatnp 
tha^ separates it from the river Luindi, flowmg westwards to the 
Kamolondo l-liver (ir is not a lake), and thence to tlie Lualaba. 
Thus# what Cameron discovered, is not the present, but the future 
outlet of the Tanganyika, which hitherto Mr. Stanley maintains, 
has bad no outlet It must not be forgotten that ibis Outlet has 
already been sttfigeteted by Livingstone ; writing on October 8, 
1871, aiiout three years before Cameron’s visit, be ssip, It 
may be that the LoSigumba is the outlet of Tat^fonytka ; it 
becomes the Luasse further down, and then the Luanio before 
it joins the Lualaba ; tlm eoimtiy slopes that way, but I was too 
ill to examine its souree.*^ The inteiest of geologisU wfli 4en- 


tainly be eadted, if not satisfied, by some refiwwmowi In Mr. 
Stanley’s lett^. He speaks of basalt and trap-rocks as occurring 
in the dhrttriet, and of a large portion of the dipres of the lake^* 
being composed of calcareous tufa ; he also, somewh^ more 
obscurely, refers to what he thinks may be volcanic cones ; and , 
stales that considerable quantities of asphalte have been fbund 
floating on the waters of the lake. The theory which Mr. 
Stanley suggests as explaining the origin of this vast lake Is of a 
sufficiently startling character. At no remote period, his hypo- 
thesis is, this part of Africa was a level table-land, westwards 
across which flowed the Malagara^i, and other rivers along 
channel which is now occupied by the Lukuga and Luindi. But 
a gTcat volcanic convulsion disturbed the region, sinking a deep 
hollow across the channel of the Malagaraxi, which, with other 
streams, has ever since been filling up the bed. Mr. Stanley 
supposes he has come upon the lake when it has almost reached 
its highest level and is about to form an outlet by tlie Lnkqga* 
Until more detailed and exact information reaches us conarning 
the stmeture of the country it would be premature to enter upon a 
discussion of this theory. Possibly Mr. Stanley’s other letter, 
which will be published to-day, may enable geologists more fully to 
underRland.the conclusions at which the traveliei appears to have 
arrived. In the north-west part of the lake, what Burton, Speke, 
and Stanley himself had thought to be an island, Ubwari, E 
really a peninsula. This is so indicated on IJvingstone’s map, 
with the remark that a sandy spit connects Mo/ima Island and 
the shore.” 

On Monday night Hur Gcoige Nares read a paper on some of 
the results and ol>seivations of the late Arctic Expedition. He 
discussed mainly the state of the ice and the limiU of life in the 
most northern channels, and concluded by stating hU conviction 
that unless the coast of Greenland extended beyond lat, 83'* 
the Pole would not be accessible by the Smith Sound route, 
In the discussion whidi followed it was evident that a marked 
change of opinion has followed the results of the late expe** 
dirion as to the best route to the Pole, the general opinion being 
that the Smith Sound route must l>e abandoned and that by 
Spit.fibergen tried. This must no doubt lie gratifying to Dr* 
Petermami, who has so long advocated the latter route, though 
tins change of opinion is not at all inconsistent with the idea that 
much valuable scientific information is still to be obtained in tho ^ 
Smith Sound region. Admiral Richards expressed his decided' 
conviction that sledge travelling is at an end, altliough he does 
not venture on the opimon that ship^ would actually rearA the ‘ 
Pole by the Spitsbergen route. Now that the Presidcalial^‘ 
excitement is over in Ameiica, we may hope to hear of ptC"' 
parations being made foi the establishment of the proposed 
Polar Exploring Colony. 

TitE National French Committee for the Exploration and 
Civilisation of Southern Africa has held its inaugural meeting. 
M. De Lcsseps was appointed president. Two delegates were 
appointed to represent the French Section in the large Com* 
mittee presided over by the King of the Belgians. They are 
MM. D’Abbadie, Member of the Institute, and Grandidler, 
the French explorer of Madagascar. 

A SECOND Italian cxi^ilion for the exploration of Africja* 
has anived at Sues. 

The liondtdu Qiutu of February 28, ^ extraoriUnary 

vokunic outbreak in Kealakeakana Bay, near the entrance to the 
harbour* The eruption occurred at 3 a.m. on ^ appear- 
ing like ttuwcatms red, green, and blue lights. In thii afternoon 
the water wai^ in a state of peculiar activity, boiling and broken^ 
and heaving up blocks of red hot lata* A e«we iMk of an 
eartht}ttake was ^ by the resident of ICannaMklel^^ tha 
night bf thoer#tion. 
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Mil Stanford just puWlsbed mre physical wall- 
wpa df the seritti aotictd bf tts some time since One chief 
mtttte ef these maps Is th^r exhibition of the orography of 
be respective eowntnes, and we stilt thfnh it would be an 
mprovement if the green cotdd he dispensed with, as by 
las-hght xt and the bine of the water are indisUngui^h- 
hle* We are glad to know, however, that means arc being 
aken to remedy this m future issues, which we think may easily 
le done by the use of various shades of brown , when this is done 
he maps will leave httle to be desired. They sre those of North 
ind South Amenca, Afnes, Scotland, and Ireland Each map 
s up to the latest date, and as physical maps, shoeing at the 
hme time all the mam natural and artificial features of the 
[ailous countries, they must be quite a luxury to teachers and 
^udenU, and to all who have to consult maps Afnca es^ 
iecully is thoroughly satisfactory, and the compiler has wisely 
Ibstained from following any theory as to the course of the 
ragmental rivers west of Tanganyika, unh s» indeed one may 
Ip led to infer that he believes Lake Chad to be the recejitacle 

i f much of the drainage attributed to the Cong ) and the Ogovt , 
so, his theory, judging from the little that is known of flie 
vers themselves, and the various elevations of the region so 
early shown in the map, is quite as piobahle as any other 

M Laverrier recently received a requisition horn the 
Chamber of Commerce of Marseilles foi the establishment of a 
pecial SCI vice for the Mediteiranean Coasts M lorvemer re- 
||ied that the military government had e'*tabUshcd m Alg^’na a 
cial meteorological service which pertinaciously refused to 
oply with the roles of the mtemalional service Consequently 
I was impossible for him to take advantage of Algcnan observa 
Suns 80 long as the special rules of the Algcnan Meleoiological 
fcrvice were not altered, and without Algcn i no reliable sersicc 
luld lie established at Marseilles 

lTiit opening meeting for 1877 of the West Hiding ConsoJi 
jpted Naturalists^ Society will beheld .at Pontefract on l^ashi 
tonday, April « 

^Ws have to rccoid the death, on the oth inst, of Dr John 
jpott Xlowcibank, 1 R S , so well known from Ins impoitai t 
WvcstigaUons on sponges Dr Boweibank, born in 1797, in 
paiidon, commenced life as a distiller, but being atti acted by 
pological studies, subsequently devoted hirrself to them In 
ins fust paper appeared in the f ntomolo^nal Magn me, on 
||ie circulation of the blood in insects, from which time numerous 
ipors by him have appeared m the i^hhsophnai Ma^aune, 
Mtetpstopual Jomnal, the Annals of Natural the 

tUmpkual Transactions and the Pfoitedmi^i of the /o dO" 
il Society, upon the geologic il and structural relations of the 
ongSdoB, upon PtcTodactyles, upon the structure of the shells 
thU MoUusca, and other less important points Dn Bower- 
was a Fellow of many learned societies, wi»h the 
ixidation of more than one of which he was intimately 
ited, including the Microscopical, the Ray, and tlie 
Imontological 

The tomb of Croce Spinelli and Sivel the two /*nUh 
ot*, will be waueumteil at Ptre la Owdse on Ajiti) % 

Tiitt Annual Congee., of the Soet^ So^^onUs wi Ij a. nsuali 
ike place at Patw on Apnl 3 and following days 

A 'Wtii.ArT(!»n*D mrfe w«i gieen by the Noithaiuptwi 
^ttttahrta' Society on Tneiday evenings, March 6, w the 
Dience and Art Rooma ol the Omwtnar School A large 
»d vakable senes of natuml ohjecta were displayed, naany 
f had bem collected dncMg IJie paiat year. Amongst 
Wi# eipei^ly worthy of note Were a .{dendid collec 
BA iS agiA exhitdted by the Key. O, Nicholson ; of but* 
A, ferry, Esq , of {denta, hf < 1 , C. Dmcft Eaq. i tod 
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of fOfisiK by W. Hull, Lsq , and C. Jecks, E«q. Tha opening 
addtesa was given by the Rev R Wmterbotham, and short 
addresses were delivered in the course of the evenmg, by the 
Very Rev Canon Scott, the Rev. W F Aveling, and B 
Thompson, Esq, A beautiful collection of photographs was 
exhibited by R G. Scriven, h sq , and II Manfield, Esq , 
under the superititendence of the Rev S J. W Sanders, and 
the attractions of the evenmg were still further enhanced by the 
exhtbltion of several excellent microscopes, and otlier scientific 
instruments, kindly lent by various gentlemen of the town and 
neighbourhood. 

In “ Tlie Stone Age m New Jersey,” by Dr C C Abbott 
(Wasbmf^ton, Government Frmtmg Ofiice), a valuable mass of 
facts on the vinous implements and weapons found in that state 
IS collected and discussed, and illostrat'-d by upwards of 220 cute. 

Part 4 of v I i of the of the West London 

Scientific Association contains, among other interesting papers^, 
cue on Waves, by Prof F Guthrie, t R S 

Among other matters that wame before the (^eiman Ornitho- 
logical Society at a lecent meeting, mention wa'> made by M 
Mutzel of an ospiey which had lived eighty yens m captivity on 
a farm neat Ncu Damn) M Sch dow took up the question 
whether in bad weather birds stop their migratory flight and 
return, or not. lie affiimea that they either went cn or re- 
mained for a time where they happened to bt caught by the 
weather M von bchletrit/, of ihc Gr#/A, stated that several 
mdividuah of C Inoms mtnot had been bi ought from Kerguelen’s 
I and to St Paul s It remains to be seen on later visits to St 
Paul s whether the bmls mil sull be found there 

M Di({|\RMFhas been studying the comparative pitch of 
sounds guen by vanons metals and all lys C ylindncal bars of 
each metal were used, all of the same length and dmmctei 
(20 cm and i cm ) 1 he metals examined rank as follows in 

ast ending '‘ents — I ead (fa „ 690 vil rations), gold, antimony 
and Silver (the same), tin, bras**, /inc, copper, cast Iron, 
lion, steel, ahiroinium (fa^, 2,762 vibiations) I ram lead to 
aluminium there is thus, an interval of tuo octaves No simple 
relations, sufliciently exact, were perceived between the pitch of 
the sounds and the ph> sical or chemical properties of the sub** 
stances M Decharmt’s results differ considerably from those 
of WertUcim 

iHK circumference (not the dumetex) of the cxploiing 
balloons foi meteorological purposes in Pans, rcfeircd to last 
week, IS ninety ceulimelres I hey have an ascensional force ol 
about thirty grammes 

Proi OARKon illustrated his Royal In>titation lectmes by a 
colo&sal model of a disarticulated human slut/, not slelUon, as 
we slated last week 

1 HF additions to the Zoological Society’s (wardens during the 
past week include a Puma {Fihs concoltn ) from South Amenca, 
presented by Commander Stanhope Oiove, RN ; a Nisnos 
Monkey {Cercoptt/ir us pyrrhonotus) from Isiubia, presented by 
Mr B, C Simpson , a Burrhel Wild Sheep (Orvr hunhd) from 
the Himalayas, deposited, two Hairy Tree Potcupines {Spktn^ 
^rus vitlo^us), two White-fronted Gnan*; {Pindopefcuuceua) from 
Brasil, two Blue-bearded Jays (CjauocoroA oampo^on) from 
Para, tviro Turkey Vultures (Catharies aura) from America, two 
Upland Geese {jBerntda majs^dlanua) from Patagonia, three 
West Indian Roils {Aramtdes cayennensis), a Common Boa {Pm 
tonsituto}) from South Amenca,, two ^Grcat Cyclodus Lisards 
{Cn/^pdus a Stump-tailed Lirard (IttnAydosaitrus 

from Austndia, purdxased , a Zebu (Bos mdicns) bom in 
tlie Gardens, 
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Royal Society, Ttmttaiy 18.— ** Residual Charge oi the 
Leydeu Jar*— *11 Pieiectric Properties of Various Glasses,” by 1 
T. Zlopkiuson. Cotnmtmicated by Prof. Sita William Thomsou* ! 
V.R,S. 

The experiments appear to verify the fundamental hypothesis, 
vlr., that the effects on a dielectric of past and present electro** 
motive forces are superposable. Ohm^s law asserts the piinciple 
of superposition in bodies in which conduction is not complicated 
by residual charge. Conduction and residual charge may be 
treated as parts of the same phenomenon, an after effect as 
regards electric displacement, of electromotive force. The ex- 
periments appear to show that the principle of Ohm^s law is 
true of the whole phenomenon of conduction through glass. 

February i. — ” The Moteorology of the Bombay Presidency,” 
by Charles Chambers, F.R.S., Superintendent of the Colaba 
Observatory. 

This work consists of four parts— the first dealing with regis- 
trations of meteorological phenomena at the Colaba Observatory 
during a period of twenty-seven years ; the second with mode- 
rately fall observations at five military stations in the Bombay 
Presidency during a period of nineteen years ; and the third with 
large numbers of observations from civil hospitals and revenue 
stations, being those of selected registers extending over various 
periods from not less than a fortnight up to a number of years ; 
in this part the phenomena treated are temperature of the air, 
winds, and miidaU only ; and the extent of territory to which 
the observations refer indudes the whole of the Presidency, Sind, 
and the western half of Rnjputana. In the fourth part are dis- 
cussed the general distribution (as regards both space and 
season) of temperature and rainfall, and the variations of the 
wind ; first with re?»prcl simply to the physical geography of the 
country, and then in combination with certain theoretical views, 
the elucidation of which, by means of the dynamical theory of 
heat ami the kinetic theory of gases, occupies much space. 

February 15.— “On Stratified Tibicharges. — HI. On a Rapid 
Contact-Breaker, and the Phenomena of the Flow.” By 
WiUmm Spottiswoode, M.A., F,R.S. 

In a pa{>er published in the Piocmlimis of the Royal Society, 
vol xxiii, p. 455, I have described a form of contact-breaker 
designed for great rapidity and steadiness of action. It con- 
sisted of a steel rod which vibrated under the action of an electro- 
magnet. As regards sharpness of break and steadiness of the 
strise, this instrument left little to be desired. But, as explained 
m the paper, an alteration in the current not only affected the 
steadiness diicctly, but aUo reacied on the break itseP*. In 
order to obviate this iuconveiiirncc, 1 devi’.ed another form of 
coutact-breaker consisting of a wheel platinised at the edge, 
on which a plaiiaum spring rests. In the circumference of the 
wheel a number {40 in the fit si instance) of slots were cut, and 
filled with ebomte plug< so as to interrupt the current. The 
breadth of the slots was about *04 inch, and that of the teeth about 
•5 inch. The wheel was connected with suitable <lnving gear, 
so as to give from 250 to 2,000 currents from the coil in each 
direcdon per second. 

For some time the expetimenls were conducted with the plati- 
num spring resting on the wh«el ; and the effects were varied by 
altering cither the pressure of the tpriog or the velocity of Uie 
wheel ; but it was found that actual metallic contact between the 
spring and wheel was not necessary, provided that a layer or 
cushion of conducting inateiial were mlerpoi^. Such a layer 
was formed by a thin film of dilute sulphuric acid drawn out 
by a thread leading from a reservoir and resting on the wheel. 
The spring, which under these circumstaitces became unncccs- 
asry, was replaced by a point, the adjustment of whose distance 
from the wheel was simple. This arrangement gave excellent 
results, even when the number of currents per second was re* 
duced in some cases to 250 ; added to wliidi the unpleasant asid 
disturbing noise of the friction was entirely avoided. Ulti- 
mately, however, I used a light wire in the place of spring 
first mientioned. 

W'ith the contact-breaker here described effects similar to 
those produced by the rapidly-vibrating break ware obtained. 
The Sirix were formed in a regular manner, and advanced or 
receded, or remained at rest, in a column nsaally nnbroken so 
long os Ute vdoeity of the whetd was maintmned without 
change. 

With a view of asemtoming the nature of the dlstmctSon be* 
tween tlm Oldinary and tim lOeadystrtWi careful oluienrat^ 



made wilh Uie levolvlng mirror* It having been notieed fitot 
when th# Wheel-break moved slowly, ordinary or irregular sirim 
were produced, and that when it moved r^ldly, steady ftrim 
resulted, it seemed probable that the latter elTect migbi be due 
to the short time of contact, aitd to the consequent absence of 
many of the features described in Part IT. of these researcher. 
This is, in fact, identical with the suggestion there mad^ that 
the fittttering appearance was due to the unequal duration of the 
striae themsdves, and to the irregular positions of the points at 
which they are renewed at successive discluirges of the cotL And 
such, in fact, proved to be the case ; for as the speed of the ’ 
wheel was increased, the duration of the discharges diminished ; 
the image as seen in the mirror became narrower and simpler in Us 
configuration, until, when the steady effect was produced, each 
disch^ge showed only a single column of striee of a width pro- 
portional to the apparent width of the slit. The proper motion, 
implied by the indination of the individual strbe to the vertical, 
was still perceptible, and was directed as usual towards the 
negative pole. 

The phenomena of the flow may be considered to be due to ^ 
the different x)osttions taken up by the since in successive dis«» 
charges. If in each discharge the striie occupy positions in 
advance of those occupied in a previous discharge, the column 
Will appear to advance ; if the reverse be the case, they will 
appear to recede. If the positions remain unchanged, the 
column will appear stationary. 

Kxperiments were instituted with a view of ascertaining the 
connection between the (low and rchUtance. Starting from a 
condition of current and break for which the strim were station- 
ary, it was found that an increase of resistance, intiNiduced gene- 
rally in the primary circuit, produced a forward flow, from 
the positive towards the negative terminal, while under similar 
circumstances a decrease of icststance produced a backward flow* 
Furthermore, if after producing a forward flow the resistance be 
continually increased, the flow, after increasing in rapidity so as 
to become uudistingulshable by the unassisted eye, gradually 
appears to become slower, and ultimately to reverse itsmf. 

Another form of contact-breaker was also occasionally used* 
The principle upon which it was based wa^ the sudden dUrup* 
tion of a thin film of conducting liquid by a discharge between 
the electrodes of a circuit. 

As soon as the current passes, the fluid between the plate and 
point will be decomposed, and electrical continuity broken, 
Thbdoiie, the fluid flows back again, and continuity is restored. 

February 22.— “ On a New Form of Tangential Equation, ” 
by Johtt Casey, LHO., F.K.S., Brofessor of Higher Math.* 
matics in the Catholic University of Ireland. 

“ Addition on the IJicircular Qaartic,” by A. Cayley, LL.D., 
F.R.i>., Sadlerlan Biofcssorof MaLhemilics in the University of 
Cambridge. 

Geological Society, March 7.— Prof. P. Martin Duttcaik| 
F.R.S., president, in the chair. — The Rev, Ebeucser Davie% 
William l)avies, and Henry Davh Hoskold were elected Feb 
lows, and George Garves Brush, Professor of Mineralogy In the 
Sheffield School of Science, Yale College, Newhaven, Connect 
tlcut, Prof. A. L. O. Dcscloi^caux, of l*aris. Prof. K. Rcaevier;i 
of Lausanne, and Count Gaston de Saporta, of Aix en Proveneei 
Foreign Conrespondents of the Society.— the following coi«4 
munications were read : — On the vertebral column and pelviO 
bones of JVhsauri 4 s fvami (Seeley), from the Oxford Clay ^ 
St, Neot’s, in the Woodwardiao Museum ol the Univmrsi^ of 
Cambridge^ by Harry Govier Seeley, F.L.S., Professor of Ge«>* 
graphy in King^s College, London. In this paper the autlmi' 
described some bones obtained by J. J. Evans in the lower povif 
of the Oxford Clay at Eynsbury, near St. Neot^s. They coil* 
silted of thirty-seven vertebrae, twenty-one of which arc c#* 
vical, an 4 apparently complete that series* These presented the 
characters of the cervical vertebrae of the typical Pliosanrsof tut 
Kimmeridge Clay. Ihe remains of the pelvis inetuded a puhte 
bone showing a close correspondence in form with those of iMv « 
Plioswiw of the Kimmeridge Clay of Ely, and ah 


to one cominnaicated to the Society by the author in 1075, tn 
which he mkintamed tlmt the Upper Greensand do^ m ^ 
tend further in a nortliwestcrly dneetlon the» West End 
pear Cheddlwili^ in that 

is merely a noduk-bed at the base of thh Chalk hlii& 
resting imconftoflably upon denuded lo the uptoer par^ 

pmtioa Of tlie hxm W thSI 
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pmahder of tlie faufka* bdonging to 4opoait Ugelf, consiaUof 
peeiea proper to the Chalk Marl rathor thaw to the Upper Creeo- 
ind. The object of the paper was to Indicate cerUin addiuona to, 
cd correctiofts ip, the list of fossils tipon which these conclusions 
’cre supported. The following Gault species were indicated as 
ot pwtyiously identified in the Oitnbrldge Greensand : — l^autilus 
remtus, Uesb.; N. in<r^u. Sow. ; TurrUUeseUgans, D’OrK ;{?) 

maritimms^ D’Orb. ; Ornith&pus htstocheUa^ Gardn. ; 
W^vfAwwn mgulimt^ Seeley ; Tmb<f fietthanm, B'Orb. ; 
^lei0<iiiima/rm regtf^f Piet, ana Roux ; (?) Utatana^ Piet, anti 
U>ux 5 rauUnimus^ B*Orb* ; P* mhacuius^ B’Orb. 5 and 

dma B*Orb. The author described as new »pe- 

ies ; — 7S*rr Hites nobUi^a Netuitlus, sp, nov., N(^tu:a levistnata^ 
/mist tipdfiiasa^ and Lima mferhumfa, and noted several cor- 
ftctions in the nonienclature adopted in his former list. — On the 
eds between the Gault and Upper Chalk, near Folkestone, by 
\ G. Hilton Price, F.G. S. The author described the characters 
resented by the beds between the Gault and Upper Chalk near 
'olkestone, indicated the fossils contained in them and their range 
1 this division of the Octaceous series, and discussed the classic 
cation of the deposit*; and their equivalence with those recognised 
y other writers. 

Anthropological Institute, March 13 —Mr. John Evans, 
\ R.S., president, m the chair. The President cxhilnted a haflcd 
conze celt, with its original wooden handle (which was covered 
dlh bra^s plates), found near Chiuso;.— Mr. Biddiilph Martin 
xhilnted some pottery, shells, and oihcr remains from a sup> 
osed kitclun midden at Smyrna, which, the president pointed 
lit, was of comparatively modern date. Some flint arrow-head»?, 
:rapers, , from Ditchley, were exhibited by Capt. Dillon. — 
!r. Hyde Clarke then read a paper on the Himalayan origin of 
iie Magyar. The object of this paper was to show that lam 
uages of Nepal, &c , m the Himalaya*, formerly called Sub- 
radian, are to be classified as Ugrian, and include Finnish, 
lagyar, Lap, and Samoyed affinities. In connection with the 
atension of the Ugnan area and possible centre to High 
Lsia, the author entered on the question of the origin of 
ic Magyars. After referring to the Magyar, Khun, &c,, 
i the Himalayas, he proposed as a solution that the attack 
n Pannonda had been made by Avar or Khunrag traders 
om the Caucasus speaking a Vasco-Kolanan language, and 
dth a main body of Ugrians, the language of whom pievailed 
n the extinction of the former. The author di«-sentcd from the 
Igrian classification of Accad and Etruscan, giving other pre- 
istonc examples for the Accati words in Lenoimant, claimed 
y him and M. Sayous os Ugiiati. Messrs. Berlin, Salymos, 
toes, the President, and others, took part in the discussion. — 
'he Director then read the following papers by Mr. Hector 
CcLean On the Scottish Highland language and people, and 
n the Anglicising and Gaclicising of surnames. 

Physical Society, March 3. — Prof G. C. Foster, president, 
i the chair. — Tlie following were elected members of the Society : 
-Mr. J. A Fleming, Mr, P. le Neve Foster, and Mr. S. Hail. 
-Prof. Foster showed experimentally the polarisation of heat 
jys, employing two large Nicors prisms of 25 inch aperture, snd 
thermopile surrounded by a double jacket and connected with 
Thomson galvanometer as arranged by Mr, Latimer Clark for 
bowing very slight indications to an audience. When the prin- 
ipal sections of the pnsms were at 90® to each other only a 
[ight movement, doubtless due to an initial heating of one side 
f ihe pile, was observed ; and the amount of the defection was 
)un(l to increase steadily up to about sixty divisions on the 
:ale as the above angle was dtmimshed. Prof. Foster exhibited 
le resttUs of e> penments made to determine the intensity of a 
jar^ of heat by this means, and they were very concoidant.— • 
Ir. I.atimer Qark^en explained the arrangement of the gal- 
anometer used. The image of an arrow head or other form of 
^dex projected by means of a limelight at Uie further end of the 
joto traverses a telescopic object-gla«b about U^o feel distant from 
lie lamp and falls on a square silvered plate of glass suspended 
rom the needle of a 'rhom^u galvanometer, whicli is rendered 
teady in the ordinary way by a pkUnum spade m watei. The 
sdreted image then traverm the whole length of the room and 
ills on a laige scale placed m front of the audience, and, by such 
n aitangyment, the^nstrument may be a.t any distance from the 
?ale, aad yet the image will pot be unduly magnified. A 
jethod IS employed for bringing the needle rapidly to rest A 
thepcHilecmc couples are |da«ed above the laiup chimney^ 
m bei*« kept constantly hot. and the teminals arc united by 
we la coiled severwi tiiDrea f^vanometer^ 


the circuit is closed at the moment when this subsidiary cur* 
rent will tend to neutralise the motion of the needle. — 
Prof. Guthrie incidentally mentioned that the difficulty experi- 
enced in separatmg the fibres of a cocoon thread may be 
obviated by boiling the thread in carbonate of potash^ when the 
natural ream is saponified and the fibies may be easily split.— 
Mr.^ Wilson then explamed some difficulties he has nurt with in 
constructing a Floltz electrical machine, especially with reference 
to the windows and armatures, and he exhibited two machines 
which he recently made, from one of which a spark five or six 
inches iu length can be (obtained ; this apparatus is so arranged 
that it can be taken entuely to pieces and packed in a very 
moderate-sized case. After carefully pointing out the difference 
between an ordinary machine and the Birch machine, he 
proceeded to consider the theory of the Holtz machine, 
and explained how he was led to construct an inslrumCnt 
in which there were no windows, the armatures being 
placed on the face of the fixed plate next to the moving 
plate, but the result was not satisfactory. He then made the 
larger machine provided with six fixed and six moving plates,, 
and the windows were replaced by holes inch m diaUietet 
traversed by shoit pieces ot tape glued to the pajier armatures. 
The initial charging of the armatures is effected by means of a 
disc of ebonite fixed to the main axis of the machine, whfoh is 
lightly held by the fingers and caused to rotate. Electneity is 
thus generated and points projecting towards it and communfoat* 
mg with points in the neighboqfhood of the armatuios cause 
them to become charged ; after ||is, electricity is generated with 
gieat rapidity. — Prof MacLeof* gave some details concerning 
the working of a large Holt/ machine which he drives by a 
turbine. He finds that aftei it has been m action for nearly an 
hour a much greater force is required to wqrk it, and he suggested 
a theory m explanation of this phenomenon. By keeping the 
machine dry under a glass shade reversing effects arc entirely 
avoided as well as the necessity for varnishing the plates. 

Bntomological Society, March 7.— J. W. Dunning, F.L.S., 
vice-president, m the chair. —Mr. Douglas exhibited a specimen 
of the Longicom Beetle, Afom/bammus tutor^ brought to him 
alive, having been captured in a garden m the Camden Road ; 
also a melanic variety of mspecta^ taken at Dunkeld. — 

Mr. Hudd exhibited some mtcicstnig varieties of British Lepi- 
doptera taken near Bristol and in South Wales ; amongst them 
were I ycuna ate us, Sph^tx and Boaunta aepar^ata^ the 

latter a black variety. -1- Mr. Champion exhibited specimens of 
Caidiofhorus rufipts^ a species new to Biuain, taken by Mr. 
J, Dunsmore, near Paisley ; also a British example of Apkodtus 
Jerzy'S irom the collection of Mr. Dunsmore, who unfoitunatcly 
had no note of its locality. — The Secretary exhibited a specimen 
of an Isopod Crustacean which had been forwarded to him by 
Mr. J. M. Wills, surgeon, s.s. Citv of Canhihnrv, who stated 
that It was foimd occasionally paiasuic on the flying fish, and 
generally dose to the pcc>^OTal fim. Mr. Douglas read an extract 
from a letter from Dr. Salilberg, who bad recently returned from 
an excursion to the neighbourhood oi the \ enuei River and the 
extreme north of Siberia, from whence he had brought a large 
number of insect?, pnncipallv Colcoptera and Hemiptera. 
Amongst the liemiptera were one one Catorort^, two 

OrihotyduSt one Orthop^^ one Parintoma^ one Anthoconr^ one 
AeompOiO} iSf five Sa^da^ and one ( orixa^ which appeared to he 
hitherto unknown. ’I'lie species of 6a/d(r were from the extreme 
north, m Tundra teriitory. — I'he Secretary read a piper by Mr. 
W. Iv, Distant, on the geographical dislnbulion of f)anat$ 
whtpptts^ a North American butterfly which has recently been 
taken m tlie south of England. 

Mineralogical Society, March 14 — Mr. IL C. Sorby, 
F. R.S., president, in the chair, — ^Thcfidlowmg papers wereread . — 
On a simple method fur loughly detemiming the index of refrac- 
tion of small portions of transt«irent minerals, by H. C. Sorby, 
F. R. S. —This can be efiected by having a small graduated scale 
attached to tlie body of the microscope, by means of which the 
thickness of the crystal and the displacement of the foc«il point 
can be easily measured. FVom these data the index of refraction 
can be at once calculated with suflicient accuracy to make the 
reault valuable in determinative mineralogy.- On a serpentine 
from Japan, by A. H. Church, M. A,— Notes on Vauquclmite from 
Scodand, and Cantonlte or Harrisite from Cornwall, by Thoniaa 
Davits, F.G. S.— On an easily constructed fonn of reflecting 
goniometer, by S. B. Hannay, F.C.S.— On a peculiar fom Of 
quartz crystals Atom Australia, by Rev. J. M, Hello, F.US.— On 
mfoin Mack qukrtz oysuls atom BoscasweU Down, ComSraU, by 
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|i U. CoBns, F.G,S. The b’ack coloiur is due to inlnute crystals 
of achorl —On quarts incjhsdmg oai^es of iroo, by William Vivian* 
—On the magnetic conatitnents of minerals and yocKs, bv J* B* 
Hannay.--*Oji the water contained in minerals, by J* B. Hannay. 
—On tie Nordenskj<)ld Iron masses from Greenmd, by K. T. 

V. Steenstrup, translated by Idr* Kohde, one of the Danish 
expedition. The author contends that the ^ron is a natural 
constitnent of the basait^ and not of meteoric origin. 

Institution of Civil Engineers, March 13,— Mr. George 
Kobert Stephenson, president, in the chain— Hi« Maieety the 
King of the Belgians was elected by acclamation an honorary 
member. The paper read was on tbe transmission of motive 
power to distant points, by Mr, IX. Robinson, M. Inst, C.K. 

Manchkstkr 

JUitetaiy and Philosophical Society, December 4, 1876,— 
Charles Bailey in the chah. —Notes on a botanical excursion in 
the Aberdcen&lure Islands in July, 1876, by Mr. Thomas Rogers. 

December 26, 1876.— A notice of some organic remains from 
the schists of the Isle of Man, by E. W. Binney, president, 
F.R.8., (ftcc. 

January 9.— E. W. Binney, F.R.S., F.G-S., president, 
in the chain — On the poisonous properties of yew*leave% 
by James Bottomley, D*Sa — ^On the luminous sulphides of 
M. Ed. Becqucrel, by William Thomson, F,R.S.E. — On the 
types of compound statement involving four classes, by Brof. 

W. K. Clifford, M.A., F.Kb. Commumcated by Prof, W. S. 
Jevons, M.A., F.R.S. 

January 23. — Results of the monthly observations of the mag- 
netic dip, horizontal force, and declination made at the magnetic 
ob.Swrvalury oi the O^ens College, from January, 1874, to 
I>ecember, 1876, mclusivc, by Tiof, Thomas II. Coie, M.A. 
Communicated by Prof. Balfour Stewart, LI. V., X'.R.S. 

Glneva 

Physical and Natural History Society, February i. — 
M. Alphonse Favre presented a geological map of the Canton 
of Geneva on the scale of «»tended to enlighten agricul- 

turists on the management of the soil for their various crops. — 
Prof. Schiff described the researches he had made on the pro- 
perties of nicotine as a j>oison, and on the pari played by (he 
hver in such poisoning. 

February 15. — M. E. Renevier, professor at Lausanne, exhi- 
bited to the Society his geological map of Vaudoises Alps, on 
the scale of also several sections whith com)>Iete it. 

It includes principally Ibe mass of tlie iJiablercts and the neigh- 
bouring spurs m the right bank of the Rhone.— IVof. Wartmaun 
show^ a small appaialus intended to prove the impulse which 
an induction spark in a rarehed ga^ U caj>able of giving in the 
diiection of its length. — M. Raoul Tictet dtsuibed vaiious ex- 
j)eirlments made by himself, and proving the gicat facility with 
which sulphuric acid is diffused through caoutchouc. 


Pakis 

Academy of Sciences, March 19.— -M. Pellgol in the 
chair.— I'he following papers were read :-*Observatlo«s of 
tempmtttxe at the Museum of Natural History, during 1876, 
with electric thermometers placed at depths of i metre to 36 
metres ground, as also in air and under grass-covered and 
bare ground, by MM. Becquerel* Tne results are nearly the 
same os were obtained before. General Morin, remarking that at 
only 10 to 135 metres depth he found a nearly constant tempera- 
ture of suggested the use of undeigroand air, drawn through 
pipes, to produce a constant temperature where it might 
itquired (as for conservation of meat, &c.)— Gtt the decomposi- 
tion of tdoxide of barium m vacua, at the temperature of 
red, by M. Boussingault. The whole of (he oxygen ccmld be 
thus extracted. On removing the source of heat the bioxide was 
reconstituted. Bioxide of baiiom, then, cannot mdst in vacuo at 
a dark r^ heat— Physical and mechaniciU actions of incandescent 
and strongly compressed gases from combustion of powder. 
Apidlcation of the fads to certain characters of meteontes and 
bi 5 S^ by H. DaubriSe. The facts of experiment seem to 
explain the alveolar cavities or cupules in meteorites } (s) 
the peeidlar eXouds, smoke, or dust, which follow the disappear- 
ance of the incan^soent mass ; (3) the dust of cosmic oiigin 
which Is thus ekpahded in our atmosphere, not only by combus- 
tion and v(diitllisstio% bdt fjf pulvensation at % nigh teihpeia- 
ture.— On the fundamental Invariants of the binmy form of the 
eivhih decree, by fhd indseos^^ 


of treesi shfiib^ and bushes inoigenous in the south of Fmtiee, 
that are sanudye to cold in severe winters, ^ M. Martins, tie 
considers them to be the survivors of the nora which covered 
those parts during Ihe Terdaty period. We have hore plants 
ex6Uc as regards Umi, while other plants ace exotic as r^rds 
s/acc* At Montpellier and MaxseUles the annujd average of 
absolute minima c 3 F temperature arc — and 
tlvcfy.— On the experiments made at Fri^ny by the canton of 
Geneva, by M. Bouley. lie had erroneously ^ven the Swiss 
Federal Government the credit of the experiments.— M. Hebert 
was elected member in the section of Mineralogy in room of the 
late M. Ch. Sainte-Claire l>cvillc.— On the phosphorescence of 
organic bodies, by Mr. Fhipson. Apropos of a recent note, he 
calls attention to his mem^^ir on nocliluclne, the first organic 
body known to be phosphorescent by slow oxidation, like phos- 
phorus in the mineral kingdom.— Propositions of algebra and 
geometry deduced from cons’ deration 01 the cubic roots of unity, 
by M. AppeJl. — On the curvature of surfaces, byM. Serrpt. — 
On a problem comprising the theory of elimination, by M. 
Vente^ola — On the sttepensxon of water in a vessel closed below 
byaussuewith large meshes, by M. Jhatcau.— On a singular 
fact of production of beat, by M, Olivier. —On the reform of 
same processes of analysis used in the labuiatories of agricultural 
stations and observatoilcs of cliemical meteotology ; fust part, 
Ammonimetry, by M. Ilouzeau. His method is to use stable 
vinous red litmus, which will reveal free ammonia in solution in 
water containing only ^»d even ^ (rtfhirsi^ 0^ its weight of 

that substance. 'I'hc proportion is determined try pouring into 
the litmus-coloured lic|uor a weak titrated acid till disappearance 
of the original red.— O a the preparation of crystallised acetate 
of magnesia, and on the fermentation of this salt, by M. Pa- 
troutllard.-> ^On a simple mode of production of certain mono*, 
bi-, and ta-chloiised acids, by M. Demar9sy.— Transformation 
of noraial pyio-tartaric acid into dibromo pyrotartaric and 
dibromo-succmic acids, by MM. Reboul and Bourgoin,— Ac- 
tion of chlorochromlc acid on anthracene, by M. Haller.— On 
the constitution of pseudo imrpurine ; continuation of researches 
on the colouring matters of madder, by M. Rosenstiehl. Pjtcttdo- 
pui purine is sufficiently unstable to produce by its partial destiuc- 
tion the other colouring matters in maddei (alizarine excepted).— 
ICxperlments on muscular tonicity, by M. Carlet. A muscle gene- 
rally contracts after section of a nerve, before hnal relaxation. 
This is due, the author says, to the increased excitability of the 
nerve, In lare cases, where the nerve is out without excitation 
(at one of Bridge’s “ nodes perhaps), relaxation begins at once. 
Elongation immediately after section is due to not flaeci' 

duy, the extensor muscles being stronger tlian the flexors.— On tile 
modihcatious m the egg of phanerocarpcius medusa^ bs^fore fecun- 
dation, by M. Giard.— On the age of elevation of the Margcride, 
by M. Fabrc. — On the formation of thunderstorms, by M Zundel. 
— Clinical and therapeutical lesearches on epilepsy and hysteiU, 
by M. Bouittcville. hrom two analyses of portions of liver 
from an epileptic patient who bad taken, in four mouths, forty- 
three grammes of ammoniacal sulphate of copper {and died of 
pulmonary tuberculosu 2^ mouths after cemuon of the treat- 
ment), the total amount of copper in the liver was estimated at 
236 milligrammes and 250 mm. 
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TttE GEOLOGICAL SURVEY OF OHIO 

R^ipri o/ihe Geotagicat of Ohio. Vols, I. and I L 

Geology* and t and II. ?alac<mtolop:y. (Columbus^ 
Ohio : Nfvins and Myers, State Printers, 1873-5.) 

I N the reports oi American Scientific Surveys we have 
become accustomed to find that the results are as new 
and inter esting as the methods of working aie origiital 
and iiigenious. Few of the States are more richly 
endowed with the elements of prosperity and stability 
than Ohio, and yet she has but recently come into the 
field with her contribution to the knowledge of her own 
geological stnicturc and natural history. It is gratifying 
to know that this contribution can well afford to be tried 
by the high standard attained by the reports already 
issued by many of the neighboui ing States. 

The survey just completed is technically the second 
but practically the first geological survey of Ohio, taking 
into consideration how long ago the former survey was 
disbanded, and bow short was its term 0/ life. 

In 1836 the legislature appointed a committee con- 
sisting of Dr. Hildreth, Dr. Locke, Prof. Riddell, and 
Mr. Lapham, to report on the best method of obtaining 
a complete geological survey of the State* and to estimate 
the probable cost. In the summer of that year three of 
these gentlemen made reconnaissances, while the fourth 
analysed iron ores and hmcstonc'j. A >ear after the 
appointment of the committee, the legislature* on its 
recommendation, created a geological coips, comprising 
a state geologist (Prof. W. W. Matherj and six assistants. 
During the summer of 1837, the State geologist and three 
assistants prosecuted geological explorations, two assist- 
ants being absorbed by zoology and topography. Next 
summer the survey was continued on a similar footing, 
but a financial panic having broken out, “ ih** legislature of 
1838-39 made no ap[)ropriatiou for the continuation of 
the geological survey, and it was at once suspended/^ In 
spite of the disadvantages under which this early surve> 
laboured in being almost entirely without pakeontological 
assistance, its two annu.il reports were much appicciated, 
and the short-sighted economy that led to its disband- 
ment was soon legrctted by the citizens of the State. 
Although several attempts were made, what with the de- 
falcations of a State treasurer, the building of a costly 
state-house, and the great Civil War, Ohio was not finan- 
cially in a position to re-establish a geological survey till 
the year 1869. 

According to its constitution, this new survey was to be 
begun (and was begun) on June x, 1869, and was to be 
finished in three years. It was required *‘to make a 
complete and thorough geological, agricultural, and 
mineralogical survey of each and every county in the 
State." To the chief geologist the act of legislature 
aEowed three aiisistants, and a number (generally eight 
or nine) of temporary local assistants were employed and 
paid from a fund provided for contingent expenses.” 
One of the assistant geologists was to be a chemist. We 
can sae in the organic law of ^he survey no provision for 
a paleontologist, and presume that the appointment of 
that officer was authorised by one of the subsequent Acts 


of Appropriation. At any rate, Prof. J. S. Newberry# 
havihg been appointed chief geologist, conjoined wiidi 
himself two assistants, a palaeontologist and a ehemiat, 
and it can hardly be disputed that this was the best 
possible disposition of his forces, however desirable a 
large increase in the number of assistants might have 
been. 

Such then is the scale on which a State, having an 
area of 39,904 square miles, plans its geological survey. 
Considering the number of working days in a year, the 
number of the field geologists, and the area of the State, 
many will not hesitate to decide that the character of a 
reconnaissance was stamped on the survey by its framers 
from the beginning. But it should not be forgotten that 
there are circumstances which render the geological 
mapping of Ohio exceptionally simple. The Pakfeozoic 
rocks which form its framework aie so undisturbed, that 
over areas of sometimes thousands of square miles, only 
one formation makes its appearance at the surface, and out- 
crops are therefore little more than contour lines. Weai^e 
accustomed in this country to think of dip ” as something 
visible to the naked eye, and measurable with a pocket 
clinometer ; and as producing, by its relation to the 
contour of the ground, endless variety in our geological 
boundary-lines. I n Ohio it appears that ihemethodof ascer- 
taining thedegreeof dip is tosetup hall adozenorsoof trigo- 
nometrical stations, several miles apart, and carefully take 
the levels of the outcrop at the several points. So far as we 
have noted in reading the Reports, there is not a dip in the 
whole state that would make an appreciably stiff railway 
gradient. 'I’hcn we are informed by Prof. Newberry that 
** faults in which the displacement amounts to mote than 
one foot are very rare in the Ohio Coal-field,” and that the 
greatest known has a down-throw of 3 feet. In Europe 
the complications produced by faults frequently add the 
excitement of a puzzle to the labours of the field-geologist 
and just as often leave an irritating clement of uncertaiiity 
to embitter the satisfaction with which he is apt to regard 
his finished work. Then again there are no igneous rocks 
in Ohio and no melamorphic rocks in the ordinary sense 
of the teim. Indeeil it may almost be said that over 
large tracts there are no rocks at all. I'hus m one county, 
“ consisting of twelve towns, ^ / r, 432 square miles— exactly 
the area, let us say for comparison’s sake, of a whole sheet 
of the i-inch Ordnance Map of Scotland— the rock is 
deeply covered with drift and is never seen, having been 
reached by boring at one point only, at a depth of x xo 
feet. 

On the other hand, the very shnplicity of the geology 
of the State makes it a typical regnon by which other 
lands may measure their geological scale, and on this 
account it becomes necessary to survey it with minute- 
ness and care. If Ohio renders this service to the neigh- 
bouring states, each of these has already given an 
equivalent. As it happened* when the late survey was 
begun, Ohio wiis almost surrounded by a belt of states 
which had got ahead of her in the work, and w^hose 
completed labours greatly simplified her task, at the 
same time that they presented discrepancies which could 
only be reconciled on her neutral ground. 

Although it was originally intended that the survey 
should be finij^hed in tluree years, its field work lasted Af 
five, the average annual cost being ^i7>355* 
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We Jmt nowhtftM us of the final Reports ot 

Tfieseccmsirt oftwovolutnesdfGeol^ 

.of RaJaeoutology* and two of Sheets of Vertical Sections (a 
sheet of Verticai Sectious^ bjr the way, is call<^ a ** Map '' 
the Ameriokn laegOOgo). Besides these there have 
already been puh^shed three vdumes of JSjinual Reports 
of Progress, two of them containing Accounts of the 
’•tSeology of Counties, in substantially the same form as 
that followed in the Final Reports. A third volume of 
Geotegy^ to coihprise by far the most important counties 
In the coal*fieid, is ready for publication and “ awaits the 
action of the Legislature/' ‘‘The matter for the third 
volume/^ says Prof. Newberry, “has been, to a con* 
aiderabie extent, prepared since the appropriations for 
the salaries of the geological corps were discontinued. 
Much of it is, therefore, a gratuitous contribution with 
which the corps should be credited when a comparison is 
made between the value of their services and the com- 
pensation they have received/* Materials for a third 
volume of Falaecmtology have been accumulated, but the 
chief geologist does not speak confidently of his chances 
of getting a grant to defray the cost of its publication. 
It would be a thousand pities that the State which has 
been at the expense of collecting this information should 
not secure the credit and advantages involved in its offi- 
cial publication. Otherwise, the materials will have to 
be hunted through the transactions of American and 
foreign societies, and will be as good as half lost. 

A volume on Economic Geology is far advanced, but 
six months’ time and from $4,000 to $5,000 are estimated 
as necessary to complete it. A volume on the Zoology 
and Botany of the State is also ready for publication at a 
trifiing expense. 

Lastly, “ a general geological map of the State can be 
prepared at a cost not greater than $1,500/’ 

It will thus be seen that there still remain to be pub- 
lished some of the absolutely essential parts of the work 
of the survey. For scientific purposes the geological 
map stands ^st in point of necessity. It is not too 
much to say that it is chiefly by its general geological 
map that the survey will be known and judged abroad. 
It is indeed possible to construct a sort of geological 
map firom the county and other sketch maps and inform 
mation scattered through the volumes, and the writer has 
done so for his own satisfaction and as a means of 
mastering the Reports. But we can affirm with con- 
fidence that this is a labour tliat few will undertake, and 
which it would be much better that the officers of the 
Survey should perform once for all. The county maps, 
as will readily be understord from what has been said 
about the undisturbed condition of the rocks, are sim- 
plicity Itself, being generally rectangles, crossed on an ave- 
rage by three boundary-lines inclosing four dabs of colour. 
But the general map will doubtless contain outcrops of 
coal and ironstone seams, the positions of oil and brine 
welli, fbssil localities, and numerous other details, whose 
bearings can only be properly estimated when seen in the 
mass, or which It is the fimetion of a geological Survey to 
record, since for economic purposes the registration of 
all mining enterprises, whether Mures or successes, is 
of permanent value# In her own interests we cannot 
doubt that the State wSl at once provide for the pnblica 
lion of the volume on Economic Geology, depending as 


she does to a large extent at present, and as the Is certidn 
to do stJ8 ipore in the not very distant on 
mining industriea 

If we may judge of the promised volumes on Falsson- 
tology, Zoolo0, and Botany from the residts almady 
before us, we are confident that their pubUcatton wiB 
place scientific workers in Europe as well as America 
under a debt of gratitude to Ohio, and we trust they will 
not be withheld. 

It appears that when the first volume of the Final 
Report was ready, the Legislature ordered that the 
edition should consist of four times the number of copies 
estimated by the chief geologist as likely to meet the 
public demand. It is to be hoped that a similar spirit 
will induce them to complete the Survey’s publications. 
A survey by four geologists, in three years, of a country 
one-third larger than Scotland, must soon have been felt 
to be impracticable, more especially if it was meant that 
the whole of the surveyor’s labours, writing as well as 
field work, weiu to be compressed within the three years 
over which it was originally planned that their salaries 
were to be continued. A conscientious desire to finish 
their work having kept the officers of the survey in the 
field (doubtless with the approval of the legislature) for 
two years beyond the estimated time, the results of their 
seal and skill ought not to be thrown away. There need 
be no hesitation in admitting Prof. Newberry’s assertion, 
when he “claims” “ that an honest and energetic use was 
made of the time and money expended on the Survey, and 
that its fruits will be worth much more than their cost to 
the people of Ohio.” 

Wc must refer the reader to the Reports themsdves for 
the valuable information with which they are crowded. 
Wc can only notice briefly the leading scientific results, 
and some points of more than usual interest. 

The rock-formations exposed in Ohio form an almost 
unbroken series, ranging from Lower Silurian to Car- 
boniferous, inclusive. The principal feature in the geo- 
lagy of Ohio is undoubtedly the “ Cincinnati axis,” and to 
this the late Survey has justly devoted much attention. 
This great arch, passing through Cincinnati and the west 
end of Lake Erie, brings to light the oldest rocks of the 
State. It has hitherto been understood to be a minor 
flexure of the same date as the elevation of the Appala- 
chian chain, to which it is, roughly speaking, parallel. 
But the investigations of the recent Survey have proved 
it to be much older. While the Appalachian chain does 
not appear to have been elevated until after the Carboni- 
ferous epoch, Prof. Orton has made the discovery that a 
large portion of the Cincinnati region was a land-suriace, 
and suffered erosion towards the close of Lower Silurian 
times. The denudation of a synclinal arch and conse- 
quent exposure of deep-seated strata would not, of course, 
rdone suffice to prove this ; but the insular character of 
the Lower Silurian land of Cincinnati is rendered certain 
by the occurrence of pebbles derived from it in 
merates at the base of the Upper Silurian deporita, and 
by the manner In udtich calcareous strata of tbht age^ as 
as well as some Devonian limestones, thin out on ap% 
protching what must have been the shores of the iriand# 
It is not so clear whether the iriand was or was not 
entMy submerged in Devoidan and |#ow«r Ciurboidfiu^otti 
times, On the otiier hand, Ptot J^ewbotty and hil 
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leagues have satisfied themselves that during the depo- 
sition of the Upper Carboniferous or Productive Coal- 
measures, the Cincinnati land formed a barrier betsreen 
the marshes of Ohio and Indiana ; in other words, that 
the Alleghany and Illinois CoaJ-iields were never united, 
at least as far south as Alabama and Arkansas, where 
wide-spread tertiary deposits obscure all evidence bearing 
on the point 

"It is important,*^ imys Prof. Orton, "to mark the 
following fact distinctly, viz., that there is quite a broad 
tract at the summit of the fold in which the beds have 
but little dip. It is hard to speak of an axis without 
involving the idea of a line, but there is probably no part 
of this region of less than a score of miles that deserves, 
by way of excellence, the name of the Cincinnati axis. 
In other words, this fold has a broad and fiat axis, rather 
than a linear one.*' The elevation has been so gentle and 
so gradual that direct visible evidence of unconformable 
succession is hardly to be expected. 

No reader will fail to be struck by the important place 
accorded to chemical geology in the Reports. This por- 
tion of the work has been done mainly by Prof. Wormley, 
and adds greatly to the value of the survey as a whole. 
He has not confined his investigations to minerals of im- 
mediate economic importance, but has placed on record 
many analyses that must for a long time to come be 
drawn upon with advantage as the development of the 
resources of the State goes on. Especially as regards 
limestones and cement-stones and the amount of sulphur 
in the various coal-seams, very complete and useful infor- 
mation IS given. 

More than a score of counties " lie wholly within the 
limits of the productive coal-measures," and of nearly as 
many the geological surveyors pronounce without hesi- 
tation that ** the soil will necessarily always be the source 
of their greatest material wealth." It sounds strange to 
hear already from such a rich agricultural district as 
Western Ohio the cry of exhaustion of the soil, but as all 
Uie surveyors without exception sound the note of warning 
against unskilful farming, it is evident that ere long 
science will have to be called in to assist nature if the 
productiveness of the State is to be maintained. 

Although doubtless to be discussed more fully in the 
volume on economic geology, the coal and ironstone 
seams of the great coal-field, and the salt, oil, and gas 
industries receive much attention in the various county 
Keports. Prof* E. B. Andrews furnishes a chapter on 
coal which is full of interesting facts. Mr. M. C Read gives 
a plan of a coal-mine in Trumbull County, which shows 
how very local was the formation of the seam. The coal 
thins out on every side, and presents the outline of a long 
winding swamp with branching creeks. 

The importance of the ironstone beds in Ohio is well 
known. A fal^k-band in Tuscarawas County locally 
attains, according to Pro£ Newberry, a thickness of j 
12 feat 

The excitement caused by the discovery of the oil-weUs 
of Pennsylvania and Ohio will yet be fresh in the me- 
mory of our readers, *yhe conditions under which petro- 
Jeum occurs are wdl ilhistmed in the Reports. There 
t$mt be a mass of owbonaceous shales from whose 
orgaiidc conmnts the hydixi-carbons are slowly distilled, 
Man over^lfing potous ^ro«k for the storage of the 
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ducts-^best of all a jointed sandstone with an impeT^ 
viotts stratum for a roof— if dome-shaped so much the 
better. When these conditions are present the oil is 
ready for the fortunate landowner, and his luck k the 
greater if he^happen to strike a joint where a quantity 
can collect So well is this now understood that when a 
well shows symptoms of giving out, a torpedo is exploded 
in it to loosen up the rock and open out the way to 
neighbouring fissures. Carbonaceous shales, yielding oil, 
are met with at various horizons from the Huron 
nian) upwards. 

Carburetted hydrogen gas occurs under similar con- 
ditions and is now expressly bored for. The town of 
Fredonia, N.Y., has been lighted up with natural gas for 
more than forty years. In Knox County, Ohio, two wells 
were sunk to the Huron shale, " At a depth of about 
600 feet, in each well, a fissure was struck from which gas 
issued in such volume as to throw out the boring tools 
and form a jet of water more than 100 feet in height , * 
One of these wells constantly ejects, at intervals of one 
minute, the water that fills it. It thus forms an int<r- 
mittent fountain izo feet in height. The lllfrick Set 
over this well has a height of 60 feet. In wihter it 
becomes encased in ice, and forms a huge translucent 
chimney, through which, at regular intervals of one 
minute, a mingled current of gas and water rushes to 
twice its height. By cutting through this hollow cylinder 
at Its base and igniting the gas in a paroxysm, it affords 
a magnificent spectacle, a fountain of mingled watet and 
fire which brilliantly illuminates the icy chimney. No 
accurate measurement has been made of the gas escaping 
from these wells, but it is estimated to be sufficient to 
light a large city." Unfortunately there is no large city 
to light. 

Geologists had a right to expect from Ohio an important 
contribution to their knowledge of ihe Glacial period, and 
Prof. Newberry and his colleagues have not disappointed 
them. The chief geologist sums up the results of the 
Survey in a masterly essay, and it is satisfactory to find 
that his views to a great extent corroborate the conclu- 
sions at which glaclalists in Europe have arrived. Want 
of space compels us to allude to these in the briefest 
manner. The cold came on at a period when the land 
stood considerably higher than at present, as is proved 
by numerous river channels deeply buried beneath the 
drift. A wide-spread boulder clay or hard-»pan, the pro- 
I duct of a land ice-sheet radiating from the Canadian 
Mountains marks an early, and the greatest, development 
of the cold. A subsidence followed on the retreat of the 
ice-sheet, and a stratified cihy 'was deposited over low# 
lying poirions of the hard-pan. Then a forest covered a 
large portion of the glacial dSMs^ and this furnishes 
remains of the mammoth, mastodon, and giant beaver. 
Another submergence covered the forest-bed with the 
loess of the Mississippi Valley, and icebergs strewed 
boulders from Canada over the State. Much of the older 
drift was reassorted and heaped up into kaims or eskarf«» 
Lastly, the sea gradually retired, occasionally pausingi 
and giving rise to terraces in the river vaUeys^ 

Intimately connected with the Glacial period were the 
hollowing out of the great lake-basins, and numerous Im* 
portant changes in the drainage-system of the continent 
Taking Lake Erie As the case, it is dear that iti 
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b^nm ^as not excavated durinff ttie greatest ©xtension o{ 
tlie tee^sheet# which, showa by thfe m the higher 
gr^Shmdj passed direetjy acr0ss the valley, i^ut in the 
btrtfem of the valley the strise point up the lake, and this 
feet makes it probable that the excavation of the basin 
was the work of local icc, in other words, ethat it dates 
from a time when the valley-glaciers had ceased to 
coalesce. The islands near the upper end of the lake are 
wrought out of hand Corniferoas sandstone and \^"ater- 
Ikne exposed on the crown of the Cincinnati anticline. 
This bard barrier, Prof. Newberry believes, opposed an 
obstinate resistance to the passage of the glacier, and was 
eohsequenily left in comparative relief. 

The Ohio geologists without exception appear to be 
sub-acrialists, and indeed, the scenery of the State -such 
as it is— could hardly admit of any other explanation. It 
would not foe easy to connect valleys of some hundreds of 
feet in depth with faults of less than a yard. 

Of the paljeontology of the Reports, we need only, say 
that it is a remarkable proof of the enthusiasm, energy, 
and success of the late Prof Meek and the naturalists who 
assisted him, several of thenr without any compensation. 
The publication of the Survey as a whole marks an epoch 
in culture as well as in material progress, in which all the : 
well-wishers of the State must rejoice. 


OUR BOOK KHELF 

of NiptiL Translated from the Parbatiya, by 
Munshi Shero Shunker Singh and Pandit bhr» Guna- 
nand. With an Introductory Sketch of the Country 
and People of Nepal, by the Editor, Daniel Wright, 
M.A., M.D. (London, Cambridge Warehouse ^ Cam- 
bridge, Dcighton, Bell, and Co., 1B77.) 

The Cambridge University Press have done well in pub- 
lishing this work. Such translations are valuable not 
only to the historian but also to the ethnologist ; peihaps 
more so to the latter than the former, as the very myths 
with which a people are apt to adorn their own his- 
tory may become, m the hands of a cunning ethnologist, 
a clue to their racial connections. Dr. Wnght^s Intro- 
duction IS based on personal inquiry and observation, is 
written inteUigently and candidly, and adds much to the 
value of the volume. The coloured lithographic plates 
are interesting. 


LETTERS TO 711 E EDITOR 

\The E^itardoiss mi hold him \elj re^portnhle for opinions exl)^e$sed 
by kiscorrospimdenis, Netther can he umhihikejo niui 
09 " to fotrtspond Vfith the wntcf^s of nfectcti mctnusc^ipii. 
pfo notice u taken 0 / anonymous cemmujuKtitums.'] 

The First Swallow at Menton 

The first swallow amved*hehs alone in the rain on Monday, 
March 19. It entered the best room of the eur^ by one 01 the 
windows which chanced to want a pane, and the good old nian 
immediately r< moved a pane from the other window, by which 
the swaJlowR have been m the habit of going in and out. I did 
not hear of the arrival of this summer resident until the 
when t iidmediately paid it a visit. It is still solitary but not 
uncomfortable ; it this about the room from place to {dace, and 
from nest to nest, twitteting vtry contentedly 5 and when a 
bright hour comes tt flies out, where, sjyortmg in the sun it soon 
makes a hearty meal. But it has arrived decidedly too soon, for 
It has foui^ as yet mostly wet and rather cold days with snow- 
covered mountains for its immediate surrounding. Such, how- 
ever, is the climate of this place, difficult to conceive by un- 
travelled Ihet I M this moment bask outside in the 

sun, soothed by the of bilds, surrounded by dowers and 
butterAei, and the green tjSemi with thek gol^ Xamk 


the midst of summer, and yet T have but to turn my head, and 
there, dose at hadd, are the mountains white with snow. 

The coldest weather we have had this winter b^n with thii 
month. The only time 1 have seen ice was m the morning oi 
March i, (On the preceding night, J sec by a letter to Nature, 
vol xv» p. 399, that the thermometer at Uie Stcmyhumt Oh«em» 
tory went down io P., the lowest temperature theise recorded 
during the last sixteen years.) That morning, cheated by the 
serene stillness and the bright sunshine, X, l)ejore getting out ol 
bed, resolved to raake a journey to the sea-side— a distance of 
about three miks. A lunch was immediately packed Up and the 
donkey of the borrowed for the ^occasion. As soon as 1 
descended into the valley- -Cabrolles, consisting of some dozen 
houses, all the dwellings of peasants, and hung on the mountain 
side like so many birdr cages or birds* nests on the back wall of 
a court, open only to the south, is 300 feet above tlie level of the 
sea, and enjoys a climate superior to that of the much vaunted 
Menton, I am, however; the first /iranj^cr who has ventured 
to brave the isolation, the inconvenience, and want of ac- 
commodation. — Well, as I have said, on descending into the 
valley, a change of temperature suggested that it would be 
preferable to have my Italian cloak around me, instead ol carry- 
ing it before me on the donkey. Pioceeding a little farther, I 
saw with astonishment Urge (juantities of ico in the torrent, and 
in tunis of the road looking northwanl, icicles, thick as my arm 
— which, howcvei, 18 one of the thinnest — hanging from the 
rocks. Still 2 went forward quite irrationally, carried along 
solely by the force of the impetus with winch 1 started, for, a-* 1 
approached Menton, I had to make way in the face of a biting 
cold wind. iSiU. I would certainly have shiveied over my cold 
lunch among the rocks 01 imns at Cap Martin, hnd not my 
piogiess received a clieck at Menton, in the foi* the moment 
iiritatmg discovery that the key of the provision-bag had been, 
I may fiow’ say providentially, lost. I accepted the hospitality 
of a kind linglish clcrgym'in. who gave rac a mcc warm lunch, 
ahtr which X slowly wound my way back to my mountain 
retreat, whea I dwell almost as completely removed from the 
winter visitant •! of these shores as is the now lonely swallow fi*om 
Us compamons, thesuminet visitants, which have notuuwistly 
made a hall somewheie by the way. 

After this long digression I must rclum for a moment to the 
swsdlows of Cabrollcs, They live in the rooms wall the people, 
attaching Ihetr nests generally to the beam w hich supports the 
ceiling. On their arrival, whether it he by night or by day, they 
enter at once and take pO')se*isu>u of their old habitations. 
Madame Vaktta, an old woman of seventy-three, has two ot 
thiec times given me a graphic ucciMUit of how, when she 
was a young woman and had her husband by her side, they 
were l>olh frightened almost to death one niglit by something 
which from time to time gave a flap-flap agiinst the glass of the 
window. Madame, howevei, summoned coumge to urge her 
husband to cel up and open the window, which, though “all of 
a shake,** he did, when wlnsh l very like a spirit, a wear) 
svv allow glided past him and was the same instant peaceftlll) 
reposing m its nest. Douglas A. Spalpino 

Cabrolles, pr^s de Menton, France, 

March 24 


Coal Fields of Nova Scotia 

In his address to the Iron and Steel Institute (Na'IURE,*voI 
XV., p. 462), Dr. Siemens slated that the area of the Coal Fields 
of Nova Scotia was 18,000 square miles, and the production in 
1874 1,052,000 tons. If Dr. Siemens wfU refer to Dr. Daw«on*s 
“Acadian Geology,” the Reports of the “Canadian Govern* 
ment Geologists,** and Browrfs “ Coal Fields and Coal Traded 
Cape Breton,** he will find that he has greatly overstated the 
area of the Nova iScotia Coal Fields. From these sourcea 
which I ^lieve are perfectly reliable, I make out that the whok 
area of the Nova Scotia ( oal Fields does not amount to 
square distributed over the following counties 


Cumberland .. 




Hefcon 


34 

Cape Breton ... 
Victoria 


’ 

Invemeiia 


40 

Kichmond 

... 

It) 



S34 
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^6 tbia amount, bon^over, inuet be a^<ied the portiona oftlie 
Cape Btetoa and InverneBa Coal Fielda lying under the sea^ 
which, supposing the seams can be worked a distance of five 
wiles beyond high-water matk^ will make the total area of the 
Nova Scotia Coal Fields 859 instead of i8,ooo square miles. 

The production in 1S74 has also been greatly overstated in 
Dr* Siemens' Table* as i find by reference to the Government 
Inspector's Report for the year 1876, that the production in 1874 
was only 749^127 tons. R. B. 

[Dr, Siemens bforms us that the difierence referred to by our 
correspondent diiefly arises from the fact that m Amcncan re- 
ports Nova Scotia is made to include the maiitime province of 
New Brunswick as well as Cape Breton Island, both of which 
contfun large areas of coal-fields, although those fields are as yet 
very imperfectly developed. The figures givon m the address 
Were taken from Macfarlane's very elaborate work on the ** Coal 
R^ions of America/' With reference to the coal production, 
this should be for the year 1S73, and is also given on the 
authority of Macfarlane, who quotes from the Report of the 
Department of Mines. — Ki).] 


Greenwich as a Meteorological Observatory 

A CA?iii.KUi. examination of the interesting communication by 
Mr. Alexander Buchan to the Scottish Meteoiological Society, 
on The Temperature of the Bnlish Islands,” based on observa- 
tions for the rhnieen years ending 1869, Inis to support his con- 
clusion (Na I URT , vol. XV,, p. 450) that the ) roximity of London 
does not appreciably influence the temperatuie as recorded at 
the Royal Observatoiy, and that the temperatuic of Gieenwich 
dunng lecent years has not been in excess of that of sunounding 
districts. The evidence is quite the revcise, l^.xtracting the 
fig:uies, given by Hr, Buchan in the p'\]>er referred to, for all 
the stations within a radius of sixty miles of the metropolis, 
sixteen m number besides Greenwich, it appears that their mean 
is 50^*1, that of Greenwich being 50” 6. Allowing foi elevation, 
the values are respectively 50^ *68* and 51 '*13. OmUliug, how- 
ever, several stations such as Camden Town, which, forming 
part of London, is clearly inadmissible for the compauson, and 
Maidstone and Canterbury, where observations were made on 
two years only of the thirteen, the temperature of the ten re- 
maining stations is Thus, according to data furnished 

by Mr. Buchan himself, Greenwich is warmer than the south- 
east of England geneially by more than half a degree (o'’ ‘54b 
It may be added that, from the same data, the temperature of 
the district under consideration north of the Thames is 50'' ‘5, 
and south of the rivet 50*^ *8. H. S, Kaion 


Centralisation of Spectroscopy 

In his letter (Na j uka, vol. xv. p» 449) IVof. Smyth makes a 
statement respecting the new ** bolLprism ” spectioscope winch I 
cannot help thinking must be founded on a misapprehension of the 
principle involved. This wil 4 1 trust, be made clear when my 
paper is published in the forthcoming number of the Proietdin^s 
of the Royal Society; but meanwhile, as Prof. Smyth appears 
disinclincu to wait for a full explanation of the instiument, 1 
shall be most happy to answet hxs object ions when he informs 
me What particular "laws of Sir Isaac Newton and nature” are 
in oppositi^ to the principle of this spectroscope. 

Against ProL Smyth's confident asserUon tliat all definition is 
lost m this instrument, which he has never seen and of which he 
can only knw by hearsay, I have only to set the statement that a 
swU expetitnenlal speeb^scope on the new plan, with two 
half'pnsnn^ is* as a matter of fact, decidedly superior in defi- 
mtion^ as wcU as in brightness of spectrum, to the large (^een- 
•mch sp^roacope* wth ten large compound prisms, of which 
the exceUcnce Is sufficiently attested by the accordance of 'he 
results otoacd for the jmn^s rotation by its means. This state- 
ment ^ b^d on a i^reful comparison of the sodium lines* and 
also of the A grohp m tlie seto spectrum* as seen with the two 
ineiruments, and ^4 with the finer lines in their neighbourhood 
being shown with remarkable distinctness in the new form of 
speetrosco^ small though it is. In this asserUon* I think, 1 
be fttily ^me out by several asrtwmmers to whom I have 
tSm imtion bf the new ectrosco^, 

!3(1i9e«b I m hdt to any way concent with Trof. Smyth> 
htptmimt to the emrller part to to# totttoi I mentkm for tos 


intormafion that "during the last twenty years'* only 
spectroscopes have been made for GreenwiA Observatory (one 
of these having only a single prism of small dispersion), and that 
our second or powerM spectroscope was only made /Aim years 
ago } whilst the Edinburgh oWrvatory has* for the past /mr 
years* possessed spectroscopes which are almost precisely 
identical with thcjfie used with such effect by Dr. Huggins. 

W. H. M, CRarsTm 

Royal Obsemtory, Greenwich, March 27 


Morphology of "Selaginella” 

Bpn^RK instituting a comparison it is generally prudent to 
ascertain that the things to be compared are comparable. I am 
afraid Mr. Comber, who has done me the honour of making 
some remarks on what I have said in the pages of Nature pn 
the pnmordial type of flowers, has neglected this precaution. 
If J under^itand him rightly, he suggests that the " spike ” of 
Sdapm//a is the homologue of the spike of Car<?jt 
He compares, then, the scales bearing macrosporangia of the 
former with the lower glumes bearing each an ovary of the 
latter. 

Now in the first place, if ho had studied the maHer a little 
more {if he will allow me to say so), he would have setn that 
the ovule, and not the ovary, Is the equivalent the macro- 
sporangium, and that the embryo sac, and not the ovule, is the 
equivalent of a macroeipote. Tins leaves the ovary unaccounted 
lor, and the homology Kot)ele->siy breaks down on that point 

But this IS not all. Mi. Comber has omitted all notice of the 
singular structure, tlie perigynmm, and also of the equally singu- 
lar striictuie, the " seta,” winch it contains along with the ovary, 
and which happens to be particularly well represented in Carex 
puUcarh. If he will take the troulde to look at a short paper 
which 1 have publi‘<hed lu the ymrnal of the Linucan Society 
(Botany) vol, xiv., pp. 154-156, pi. xii., he will find that I have 
carefully discussed the morphology of the female flower of this 
very plant, f think I have succeeded in showing that far from 
being a simple racemose inflorescence it is a compound raceme or 
panicle reduced in a very peculiar manner. I am afraid* there- 
foie, that Mr. Comber has been ltd away by resemblances of a 
vciy superficial character, and that the fact Seiagmdia has a 
"spike” and that Carr.\ has a "spike,” is a point of contact 
between the ti^o about as significant as the existence of a river to 
both Macfcdon and Monmouth. 

In fact, far from being plants of a pumitive type, the O^- 
ra( AST are generally regarded as reduced representatives of plante 
of much more fully developed character, the exact nature and 
relationship of which we have no materials for at present esti- 
mating. W. T. Thtselton DV£R 


Tungstate of Soda 

Wiiu legaid to your note (Nature, vol. xv. p. 460) upon 
muslin rendered uninflammable by tungstate of soda, wdl you allow 
me to say that when properly prepaied the muslin is fairly unin- 
flammable, I say uninflammable — not fireproof. There can be no 
doubt from experiments made in Prof. Gladstone's laboratory that 
miislm prepared with a suflicient quantity of the salt will not 
catch fire by ordinary means, but no one could reasonably expect 
it to stand an di fe such as that to which I saw Dr. Wright 
subject his dummy* and fortunately not his assistant, last Saturday 
foitnight. tMA.rTMFW W, Williams 

Chemical Laboratory, Royal Institution 


Traquair’s Monograph on British Catkoniferoua Ganoids 

Will you kindly permit me through the medium of your 
journal, to correct and apologise for a very awkward blunder 
which occurs in the first part of my monograph on British car- 
boniferous ganoids, recently published by the Palseontographicol 
Society ? In the introduction I have advocated the retention of 
tlie Dipiwi as a distinct order of fishes, but at page 41, to a 
manner unaccountable to tnysclf* for I certainly did not mean it, 
X have included them m a sub-order of the Ganoidei. That this 
" slip of the pen '* was not detected to the revision of the prooto 
must have been dne to an amount of carelessness of which I am 
justly ashamed. R. H. TliAQtl 41 ^ 
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ALEXANIiKk BRAUJ^ 

\^E rtg^t to antioimce the death of' the well-known 

vv German botanist^ Prhf, Alexander Braun, which 
todk place at Berlin, cm March 29. He was bom in 
Katkbon, May lo, 1805, and after the coenpletion of hi^s 
university studies entered upon the duties of Professor of 
Botany in the University of Freiburg, in Baden, Here 
he published hi$ first important book, “ Vergleichende 
Unterauchung uber die Ordnung der Schuppen an den 
Tannensapfen,” in which he formulated the theory with 
regard to the position of the leaves on plants now cssen- 
tii^y Tecojmised by botanists. In 1850 he accepted a 
call to the University of Giessen, and issued shortly after 
his most notable work, “ Betrachtungen fiber die Erschein> 
uUg der Verjungung in der Natur, insbesondere in dcr 
Lebens*' und Bilaungsgeschichle der Pflanre.” The exten- 
sive series of observations, and the numerous valuable 
theoretical deductions recorded in this suggestive work, 
formed one of the most noteworthy coniribuiions to vege- 
table morphology, and placed the author at once among 
the leading botanists of the day. In 1852 he removed to 
Berlin, where he had been appointed Professor of Botany 
and Director of the Botanic^ Gardens, positions which 
he occupied up to the time of his death. The unwearied 
activity of Braun during this period is evidenced by the 
large number and variety of the contributions made by 
him to botanical literature. Of these his investigations 
on cryptogamia assume the foremost rank, embracing 
papers on the families Marsilui^ IHlularia^ and Sela^i- 
neUa, African varieties of Qhata^ Movements of the Juices 
in the Cells of Ckafa, Vegetable Individuals in their rela- 
tions to Species, Some New Diseases of Plants caused 
by Fungi, New X^arieties of Single-celled Alg^e, 6:c. 

Among his more prominent publications on phanero- 
gamia snould be mentioned the papers on partheno- 
genesis, polyombryony, and budding of and 

tlic oblique direction of woody fibre in its relations to 
twisted tree stems. His efToits in all investigations were 
chiefly directed to petfecting our knowledge of vegetable 
morphology, and by comparative studies in this regum, 
to the establishment of well-defined laws w'ith regard to 
the growth of plants, and the relationship between dif- 
ferent varieties. Braun^s theories on the latter subject 
led to the formation of a system, which, although not 
accepted in all points, is >et regarded by many botanists 
as the most perfect approach to a natural classification of 
plants which we at present possess. A contemporary 
Dotanist describes the leading feature of his character as 
contesting in an earnest striving to bring all the widely 
diverse families of the vegetable kingdom, fossil as well 
as existing, within his grasp, and by means of thorough, 
comparative study to advance toward the true natural 
classification.’' 

The merits of Prof. Braun were recognised by the 
bestowal of numerous German orders, and from the King 
of Prussia he received the title of “ Gch.-Regierungs-Rath.’^ 
He was a prominent paapber of the Berlin Academy of 
Sciences and the Botanical Society, occupying the presi- 
dency of the latter for a number of years. His papm 
appeared chiefly in Transactions of these two socie- 


tfes ; the classification of plants being given, however, 
in Ascherson’s " Flora of the Province of Brandenburg,’’ 
in 1864* 


ms LOAN COLLECTION OF SCISAT/F/C 
AFPAFATUS 

last of the ^^present series’’ of free lectures in 
^ connection widt the Loan Collection of Scientific 
Apparatus was given on Saturday, in the lecture theatre | 
of the South Ktmmpm Museum. Major Fetting, R.E., 
took the chair, and the ^mvt was, as usual, crowded. 


The lecfcfire was given by Mr, W. Stephen Miidielli 
M*A, on ’^The Chalkn^r Soundings apd the tost 
Island bf Atlantis.” An abstract of this will shortly 
appear. At the end of the lecture Mr, MitcheU,said he 
thought that as this was the last^-r^at any rate" of this 
series-— It would be in accordance with the wish of the 
audience that a few words should be said by way of 
to mark the occasion. He regretted that bis 

g ace was not occupied by some one eminent in science. 

^hen the Loan Collection of Scientific Apparatus was 
opened there were planned in connection with it oon- 
ferences, demonstrations, lectures to science teachers, and 
the free evening lectures. The conferences lasted as 
planned during May and June, the lectures to science 
teachers were carried out as proposed, and the demon- 
strations were given till December 31, At that date, 
in consequence of packing the cases for returning 
the collections lent irom abroad, which were lent for 
a definite pci'iod only, it was necessary to close the 
galleries to the public. The free lectures, however, 
had been continued, and the apparatus from the gal- 
leries had been brought into that theatre, a$ it 
had been found necessary, to illustrate the lectures. 
The lectures had thus kept up the continuity of the col- 
lection. He believed he was right in saying that from 
the outset the promoters of the I.oan Collection had 
looked forward to the establishment of a permanent 
physical science museum somewhat in imitation of the 
Conservatoire des Arts ot Mdtiers of Paris. Such a 
museum was recommended by the Royal Commission on 
Scientific Education, under the presidency of the Duke 
of Devonshire, and composed of some of the most dis- 
tinguished men of scsifence in this country. For a building 
to contain such a museum the commissioners of the Ex- 
hibition of KS51, under the pic'iulency of the IVmce of 
Walc'n, have voted io<^,ooc>/., and offcicd it to the Govern- 
ment. A petition in favour of the establishment of such 
a museum had, since the opening of the colleciion, been 
signed by officers and fellows of learned .societies, and 
presented to the Duke of Richmond and Gordon. At 
this last lecture of the scries they would naturally ask 
what was likely to be done for the future. As he was in 
no way officially connected wuth the museum he was not 
in a position to give any certain information ; but this 
much he could tell them, a number of iiibtrumcntb that 
would otherwise have been returned had been acquired 
by purchase, a number had been presented, a number were 
left on loan tor an indefimte period, and many were left 
under certain conditions. The galleries at the present 
time contained a collection of fair size to commence a 
permanent collection. Here, as in considering the lost 
island of Atlantis, they must be careful to discriminate 
between facts and inferences to be drawn from facts. No 
announcement had been made by the Government as to 
its intentions. The present condition of the Collection, 
as he had stated it, was a fact, and they would duw for 
themselves inferences as to what this might mean. He 
had seen a statement that the permanent museum might 
be open in May, but he could not say how far this repre- 
sented official intentions. The crowded audienctis at 
the lectures in that theatre was. he said, a proof that tkay 
wished the Collection and the lectures in conneetion witn 
it to continue. 

Mr. F. §. Mosely moved, and Mr^ J, Heywood, F.RiS,, 
seconded the following resolution We who form the 
audience at this, the last of the present series of lectutes 
in conncctiott with the Loan Collection of Scientific 
Apparatus, desire to thank the Board of the Science and 
Art Depart wnt for having arranged thiif scries of lectures. 
We would wish to take this opportunity to express the 
hope that the Loan Collection of Scientific AppamieiS 
may lead lo a permanent collection of a simBMr nathit. 

beg the chairman to convey the ternie of ws tpeeolu- 
tion to the head of the departmenL^ 
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The motion was put to the meeting; and carried unani- 
mously with loud applause. 

Major Fcsting said that, a» representing the dep^- 
meat, he was sorry he could give no more information 
than the lecturer had. The Government had not yet 
announced its intention as to what it would do in the 
matter. It had lately had many other matters on hand. 
With regard to the lectures, it was felt that it was hardly 
fair to continue tp ask men of science to give their 
services gratuitously, and until some arrangement for 
fees could bo made? he thought the lecturts would pro- 
bably remain in abeyance. It would give him pleasure to 
forward the resolution so unanimously carried to the head 
of his department as requested. ^ 


THE DEVELOPMENT OF PATPACniANS 
PVITHOUT METAMOEP/iOMS 


M etamorphosis, or the transition of the animal 
through an intetmediatc stage between the ovum 
and the adult, has hitherto been considered by modern 
naturalists a special characteristic ol the Batrachians 
amongst the Vertebrates, and as one of the main 
features which distinguish them fiom the true Rep- 
tiles, with which thev were fornieil) united. It is, there- 
fore, surprising to learn, as we do from a re^^ent com- 
munication ot Dr. Peters to the Royal Academy of 
Sciences of Berlin, that there are casts m which no such 
metamorphosis takes place, and the young frog is deve* 
loped directly fiom the egg without showing any signs of 
what is usually called the “ ladpole” stage. 

Dr, Pcter&^s noteworthy discovery is based upon obser- 
i^ations made by Dr. BcUo, Herr Kiug, and Dr. ], Gund- 
lach, m Porto Ruo, on the development of a West Indian 
^tee-frog — i/y lodes maitinuenus^ which seems to b.s not 
uncommon m Porto Rico, and xs there generally known by 
the vernacular term Ccqui, 

Five >€ars ago Dr. Bello stated^ that a tree-frog in 
Porto Rico c.dlcd Cogut was remarkable hoin the /act that 
the >oung cameout ot the eggs in a perfect condition, and fit 
For life in the air. ** In 1 870,'^ he says, “ 1 observed in a gar- 
den <.m example of this species upon a liliaceous plant, on 
which about thiity eggs were clusteicd together in a 
:otton- wool-) ike mass ; the mother kept close to them as if 
ahe intended to incubate, A tew days afterwards I found 
:he little frogs from two to three Imes long just born, with 
3tll their four feet perfectly developed, springing about, and 
mjoymg life m the air. In a few days they attained their 
'ull size. This garden is surrounded by walls sue feet 
ugh, and theie is no water in it. The so-called lily 
[which appears to be an introduced species of Cnnum) 
always contains a little water in the receptacles, but is not 
a water-plant.” 

The translator of these observations rightly remarks 
diat the exclusion of the animal out of the egg was not 
ictuaily witner^sed in this case, and that it was possible 
sven in the short time which elapsed betwe^ when the 
sggs were seen and the young frogs aj^eared, some 
tnetamorphosis might have taken place, especially as the 
mbsequent development seems to have been uncommonly 
luick. 

These short observations of Dr. Bello appear to have 
attracted the less attention inasmuch as the development 
:>f tree-frogs from eggs placed in dry situations m frothy 
tnasses had been already observed and described in 
tropical In tSdy Herr Hensel published some 

interesting observations on Cystigmihm mystnemus, in 
the forests of Rio Grande do bul,® and last year Dr. 
l>e};er$ laid before the Academy of Berlin the extraordi- 
Exaiy discoveries of Buchbohs concerning the egg-masses 
if Ckirmmiis gnimmsis laid upon trees in Guinea. Be- 

* ** ftO0logi«<5hc Nodrfio «us w ** Ptr wol Canwi/* 1871, 
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sides this the development of A/yfes between 

the hind-kgs of the male in the ordinary way? nud, through 
Herr Wcinland^s brilliant investigations, the metamor- 
phosis of the young in the dorsal sacs of the females 
of Opisthodciphys and Notoirema^ were facts so generally 
known that it seemed highly improbable that any Batra- 
Chian should bcjdeveloped without metamorphosis. 

Under these circumstances it is of the greatest interest 
to be able to state that Dr. Bello’s information has been 
fully corroborated by recent observations of Dr. Gund^ 
lach and by preparations which he has transmitted to 
Berlin. 

May 24, 1876,” Dr. GundUch says, heard a 
singular call like that of a young bird, and went to see 
what It was. Between two Urge orange-blossoms 1 per- 
ceived a leaf frog, ard on taking hold of it, found I had 
captured three males and a female of the CoquL On 
putting them into a damp glass, one of the males 
quickly placed hxmself on the female and grasped arourul 
her. Not long afterwards she had laid from nfteen to 
twenty eggs, which, however, mostly soon disappeared-— 
perhaps eaten. 

“ There were subsequently laid five eggs, round, with a 
transparent covering, which 1 remove u and placed on some 
wet slime. The inner yelk, of a whitish or pale straw- 
colour, contiacts a little, and then the tail is seen forming. 


f 



Flu, X*— 'I'fjg: of H^lodts twelve <Jays old. lower su^fic? 

Fii^ S'.—Younjp of //yAviCfi a«i It leaves the egg .<*, tBni. F(». j —Adult 
moXa naturd sire 


In eight days this was quite clearly visible, as well as 
the eyes, and the red pulsating blood-vessels. Later 
on traces of the kgs became manifest. I was now absent 
for sotne days, and when I returned, on June 6, found the 
eggs still, but on the next morning, the young were out, 
and had no trace left of the tail. 

Afterwards I found between two leaves of a large 
Amarylhd, just like Dr. Bellp, a batch of more than 
twenty eggs, upon which the mother was sitting. I cut 
off the leaf, along with the eggs-— upon which the mother 
jumped off— and placed them m a glass with some 
damp earth at the bottom. Aboilt the fourteenth day, 
having returned from an excursion, I found, at 9 A.M,, m 
the eggs hatched, and 1 remarked on the young ones a 
little white tail (see Fig. 2, c), which by the afternoon had 
altogether disappeared.” 

Dr. GundJach’s collection, as Dr. Peters tells us, 
contains four eggs of this frog, with embryos. They 
consist of a transparent vesicle of from 4 5 to 5*5 mill- 
in diameter, which is partly occupied by an opaque 
flaky white mass. The vesicle is filled with a tranS'- 
parent fluid, which allows one to see every part of 
the swimming embryo quite clearly. The embryo, a$ 
in the case of mammahs. is curved together on the 
lower surface, so that the nead approaches the lower 
tremities, which, as well as the anterior extremities, are 
drawn togethi^ nikder the belly and lie close to the body; 
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(uemaAy, «»at saihw# chimcteriwics of h«it^L 
streiigtl), ana nactti^s ^ different things, and 
Ibdiigh different specie# of plaftti and animals exhibit 
every land ef diversity, yet the differences in height, 
les^ht, and every other characteristic, are universally 
dlsmbuted in fair conformity sidth a single law. 

The phenomena with ai^hich it deals are like those per- 
spectives spoken of by Shakespeare which, when viewed 
awry, show nothing biit confusion. 

Our ordinary way of locjdng at individual differences 
is awry 5 thus we naturally butlwrongly judge of differences 
in itature by differences in heights, measured from the 
ground, whereas on changing our point of view to that 
whence the law of deviation regards them, by taking the 
average height of the race, and not the ground, as the 
point of reference, all confusion disappears, and unifor- 
mity prevails. 

It was to Quetelet that we were first indebted for a 
knowledge of the fact that the amount and frequency of 
deviation from the average among members of the same 
race, in respect to each and every characteristic, tends to 
conform to the mathematical law of deviation. 

The diagram contains extracts from some of the tables, 
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LifiUtg power of Belgian Men. 


Observed 


Calculated. 


by If hich he corroborates his assertion. Three of the series 


in them rofet to the heights of Americans, French, and 

B ans respectively, find the fourth to strength, to that of 
dgians. In each series there are two parallel colntpus, 
one entitled ^ observed,*' and the other ** calculated,’’ and 
the close conformity between each of the pairs is vwiry 
striking. ^ 

These Tables serve another purpose i they enabte tlioSe 
who have not had experience of such statistics to appn^ 
elate the beautiful balance of the processes of heredtty In 
ensuring the repetition of such finely graduated propor^ 
tions as those they record. 

The outline of my problem of this evening is, that shiCo 
the characteristics of all plants and animals tend to con- 
form to the law of deviation, let us suppose a typical case, 
in which the conformity shall be exact, and wnich shall 
admit of discussion a# a mathematical problem, and dnd 
what the laws of heredh:y must then be to enable 
generations to maintain statistical identity. 


Vta. t,' 

I shall have to speak so murh» about the law ot devta« 
tion, that it is absolutely necessary to tax your attention 
for a few minutes to explain the principle on which it is 
based, what it is that it professes to show, and wh^X the 
two numbers are which enable long series to be calculated 
like those in the tables just referred to. The simplest way 
of explaining the law is to begin by showing it in action* 
For this purpose I will use an apparatus that t employed 
three years ago in this very theatre, to illustrate other 
points connected with the law of deviation. An extension 
of its performance will prove of gteat service to us tCN 
night, but I will begin by working the instrument as t did 
on the previous occasion. The portion of it that thbn 
existed and to whitdt 1 desire now to confine your attep* 
tion, is shown in the lower part of Fig. i, where, 1 
wish you to notice the stream issuing from either of 
the division# just hbove the dots, it# dispersion amoofr 


m 





beap that it fprtns on hnatpin i 
Ihut This part of the apparatW is 1 >h« a barrow with its 
inniieil Uemg us ; bel<iw these wre vertieal cemparuntmts ; 
fm ehole is faced With a glass f pottr pdlets 

ipMis any point above the spike*, they wiU jhiU against the 
ie&et, tumble about amoig' and after pursuing > 
devious paths, each mil jltia% sink to rest, in the com> 
paritnent that lies benhadii ^ place whence it emerges 
sroiii its troubles. 

The courses of the pdiets ate extremely irregular, it is i 
nmdly that any two pursue the same path from beginning 
to en^ yet Rptwitostanding this you wilt observe the 
regularity of the outlioe of the heap formed by the accu" I 



» Ji)* Timretic»JiJiy «pe AIng, ey^ry iMi mm 

^(mned by m upfimm irf 
W^w^ing \m len^b of the h»m^ tttd 
jwh^i fiia Or if I drm a eum qm an 

WJt'^bb^r^ by $ti etching it latcralfy X {iradNtca 
of dispersion i by atretAIng it W- 

tiwly I prpdnce that of increased ouaxhersa The 
vj^tion li by the successive curves k eadi of AO 
dbgrami^^ boi it does not concern us to-tdAti A we gne 
deAng with proportions, which are not aoeeted by ^ 
sise of the aam{dev To specify the variety of curve ao m 
as dispakon is conoernedi we must measure the amount 
of lateral stretch of the india-tobber sheet* The curve 
has Ho dehnite ends, so we have to select and define two 
points in its base, between which the stretch may be 
measured* One of these points is always taken directly 
below Ae place where the pellets were poured in. This 
is the point of no deviation, and represents thw usoan 
position of all the pellets, or the average of a racow Xt is 
marked as The other point is conveniently tAen at 
the foot of the vertical line that divides either holt of the 
sytnmetncal figure mto two equal areas* I tAe a half 
curve m card&ard that 1 have again divided along Ats 
line, the weight of the two portions ts equal* This dtmnce 
is the value of of deviation, appropriate to eaA curve. 




* h ' ' 

ym* «. 

This outlive is the geotnetrica! representation of the 
Surve of dariation. XI the rows of spikes had been few, 
the deviation would have been slight, almost all the 
pbifels would have lodged in a single compartment and 
wMd then have resembled a column ; if they had been 
Vary numerous, they would have been scattered so widely 
that the part of the curve for a long distance to ibo right 
and Idft of the point whence they were dropped would 
have been of umform width, like an horisontaf bar. With 
intermediate numbers of rows of tetih, the curved ooptour 
of the heap would assume different shapes, all having a 
stmng fkmily rrsembfeiice# I have cut some of these out 
of caxdboard ; they ate lepitsehtedln the diagram (tigs^ 


Fjo, 3 

We extend the scale on either side ol o'* to as many 
degrees as we like, amt we reckon deviation as positive, 
or to be added to the average, on one side of the centre 
say to the right, and negative on the other, as shown in 
the diagrams. Owing to the construction, one quarter or 
ay per cent, of the peliets will he between o» and i^, and 
the law shows that i6 per cent, will lie between + r mi 
-j- a®, 6 per cent, between + a® and + 3®, and so on* tl 
is unnecessary to go more minutely into the figures, for 
it will be easily understood that a formA is capabie ol 
giving results to any minuteness and to any fraction hf a 
degree. 

Let us, for example, deal with the case of the Ameti- 
can soldiers* I find, on referring to Gould’s Book, thal 
a® of dcviinion was m their case 1*676 inches* The 
curve 1 hold In tny hand has been drawn to that 
scale, I also find that their average height was 
inches* X have here a standard marked with feet and 
mches* I apply the curve to the standard, and Ixpmh 
diateiy we have a geometrical representation Of Ae sfatk 
tics of heiAt of all those soidi^trs. The fengthf of the 
ordinates show the proportion of max at aad about AA 
hri||itS| and the area between any pairs df ordkatA 1^ 
the pisi^ttiohatw number of mm brnmo Aoie iiMk 
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It is iil4e«a * ifttimfS jEwt «W* any one of ns sittins 
nMttiy fit bis tbblo could, on Iibi% told the two munltecs 
ibcMioaed, flww out a cu W op ruled paipt, firooh 
odtit^ moinhttds cd' vettitpl lines might be chalked si0e 
hy lido on a waH, at the distattce apart that is taken 
w aai^ man in a »nk ot Atneocan soldhars, aildknbw 
mat if me same number at mesa American soldiers numa 
iiftdliM»t 4itvh iia4<a!iir bfitfii fiotltd wtetffdinsf to thtit 

and mailed up to the wtw, each man of them iroakl and 
the charted hue which he found omtosite to him to be of 
eahctiy his 0 wa So far as I can judge from the 

run of the figures m the talde, the error wouM never 
exceed a quarter of aninchpomai^ ateUfaerextiettitf of 

Tie pi^dple of the law of deviation is very simple# 
The important Indoences that acted upon each pellet were 
the same ; namely, the position of the point whence it was 
dropped, find the force of gravity. So far as these are 




crnicerhdl, every pellet wotad have pursued an identical 
path. But in addition to these there were a host of peuy 
disturbing induencesp represented by the spikes among 
which the pellets tumbled in all sorts of ways. The 
theory of combination shows that the commonest case is 
that mere a pellet falls equally often to the right of a 
spike as to the left of it, and therefore drops into the 
compartment vertically below the point where it entered 
the harrow, ft also shows thst the cases are very rare of 
runs of luck chrryinir the pellet much oftener to one side 
than the other# The law of deviation is purely numeri- 
cal ; it does not regard the faet whether the objects 
treated of are pellets m an apparatus like this, or shots 
at a target, or games of chancci or any other of the 
numerous groups of occurrences to which it is or may be 
applied.^ 

1 have now done with my description of the law. 1 
know it has h«en tedious, but it is an e^remely difhcult 
topic to handle on an occasion like this# 1 trust the 
application ^ it will wove of more interest# 

(Tp h pmUpmd) 


OAT TJff$ STJ^UCri/^E ANJO OMIGIN OF 
MMTEOmTMS^ 

'pHE study of meteorites ts naturally divisible into 
•a several very distinct brands of inquiry# Thus In 
the 6rst place we may regard tnetn as shooting stars, and I 
observe and discuss their mmnt points and their relation 
to the solar System. This may be called the astronomical 
aspect of the question. Hien, when solid masses fall to 
the ground, we may study their chemical composition as 
a whole, or that of the separate mineral constituents ; and 
lastly, we may study their mechanical structure, and apply 
to this investigation the same methods which have yielded 
such important results in the case of terrestrial rocka 
So mocn has been written on the astronomical, chemical, 
Ond mineralogica) aspect of my subject by those far more 
compeient than myself to deal with such questions, that l 
rtisli condno my remarks almost entirely to the mechani- 
cal Structure of meteorites and meteoric irons, and more 
especially to my own observations, since they wiO, at all 
^nts, have the nterk of greater originality and novelty. 
Time wiU, however, hot permit me to enter into the detail 
evim of this single department of my subject 
In Ireating this question it appeared to me very desir- 
able to eahihit to you accurate Reproductions of the natural 
objects, and I have therefore had prepared photographs 
of my original drawings, which we shaU endeavour to 
show by means of the oxyhydrogen hme^Jight, and I shall 
modify my lecture to meet the requirements of the case, 

^ Qttfljdw. appAre«% fwam habit tAt,b«r pmn theory, Alw»y« tdopted the 
iiiw of error, bjMrthg h*<k cmh bbumki of high power It is 

tiocffififtry to the iheory of the Weaent neper, to Vetnd orhtnotnixU 
MiSksthme u» twntidfMbe Isw of OovIsUoki or error# m iw ecpohendel 




^Muting and describing special ekmpples, father thim 
to give an account of mewuMtvs In genetsil 
Idoreover, since the time at my disposal is shOri, and tMr 
external characters may be studied to great adwahtige m 
the British Museum, 1 shall confine my mmm ts mim 
ns possible tq ^eit minute internal structure^ wludh hah 
he seen only by examining properly prepam seCmm 
with more or less high magnifying powers. " 

By far the greater part of my observations word im4k 
about a dosen years ^o. I prepared a number of sot^topil 
of meteotites, meteonc irons, and other objects 
might throw light on the subject, and my very best thahks 
are due to Prof# Maskelyne for having most kindly allowed 
me to thomiglity examine the very excellent series ol 
thin sections, which had been prepared for hup. I)ur|ii|g 
the last ten years my attondon been directfiil to my 
difierent subjeett, add 1 have done little idolo 
material for the futtber and conspiptO ahi# el 
meteorites# Wl^n t hpve fitUy utslii^ tide I 

have no doubt that I shsB be able to mOke the fub)^^ 
more oompiete, and may find tt necesmiy m modify 
of my conclusions# I ctmnot bm fed that 
remains to be learned, and 1 should not have afhNMM 
to give an account of what I have so far ll flNjt 
not been pardculariy asked to do so by Mr# Itoo^rmt M 
the same time 1 trust that 1 shall at all events succeed |o 
showing that the microsc^ical method of study 
such wdl marked and important fkets, that in some epw 
the examination of only a single specuodaeam^ 
between rival theories# 

In exasninipg with the miked eye an entire or mkee 
meteorite we see ilmttheorii^dtxm^^ 
kregolar, and that it »s covered by k omit, usnafiy, bm 
knt mvmiably black, comparatlvdy thin, arid <)uite ndw 
the mdn mass inside# This emst is usually dnll| bm 
sometimes, as In the Stmmm meteoiilei bright andripi' 
ing, like a coating of black varnish. On examining 
a microscope a thm section of the meteonte, cut perpend 
dioilar to this crust, we see that It is a true 
iiUed with small hnpbles, and lha| the contrast betw^lf 
and the main mass c^ the meteorite is as m 

possible, and the junction between them ribarpty simm 
except when portions have been injected a 
between the crystals# yft thbs have it most mmmm 
proof of the conclusion that the black oust waa dp IS 
the true igneous fusion of the surface pnder emmlflat 
wMch had bttie or no infiuence at a greater mm 
than of an inch. In the case of meteorites of dit 
ferept chemical compositton, the black crust has not re- 
tained a true (riassy diameter, and is somerimes Ht 
an inch In thinness, consisting of two very distmri^ hpM, 
the internat showing partiries of Iron wb^dh^hgee 
neither melted nor oxidised, and theextemai sh<mte)kat 
they have been oxidised and the oxide melted up trim riif 
surrounding Stony matter. Taking eve^thipg into 
sidemtion, the microscopical sthicture of the crust agiem 
pcriealy well with the explanation usually adobted, bi^ 
rmeted by some authors, that it was formed by the fissM 
of the external surface, and wns due to the very rspkl 
heating which takes place when a body moving anm 
planetary velocity rushes into the earth’s atmosptoe^a 
heating so rapid that the surface is melted before the heat 
has time to penetrate beyond a very short distance into 
the interior of the mass. 

When we come to examine the structure of the oiMnal 
intenmr part of meteorites, as shown by fi-actured surfaces, 
we may often see with the naked eye that they are^ 
mottled in such a way as to have many of the charactetu ^ 
of a brecciated rock, made up of fragments subsequehuy 
cemented together and consolidated. Mere rough frp- 
turcs are, however, very mbleadmg# A much ipm 
accurate opinion mky be formed irom the examinattun m 
a smooth flat surface. Facts thus observed led Rrichmir 
bach to conclude that meteorites had been formed by tp 
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togethtir of tbe lnigi«totit« |irevious1v ^eptmted 
teu anoiliKr to mm% imMI cacomifiation of thto 
cections with fat|^ ntagolQ^lDg powers aii4 
teMoved methods of iUmoiOiitiDii^ proves still more 
Orieiusively their breccistsd sttoctute* *fhe faets are, 
-however, very complex, and some are tmt easily cat- 
platncd Leaving thhi <}iiesUon for the pieseot, I will 
epdeavoor to pomt oat what appears to be the veiy 
eatifcat hiaoty of the material, as lecorded by the internal 
lOrectiira 

It m now nearly twenty years since I first showed that 
the manner of formation of minerals and rocks may be 
learned Irom their microscopical structure. I showed 
tlmt when crystals are formed by deposition from water 
or item a mass of melted rock, they often catch up por«> 
dobs of this water or melted stone, which can now be 
awrii as cavities containing fluid or glass. We may thus 
distinguish between crystalline minerals formed by purdy 
aqueous or by purely Igneous processes ; for example, 
between minerals in veins and minerals in volcanic lavas. 
In studying meteorites it appeared to me desirable, in 
the first place, to ascertain wliether the crystalltne m’'- 
nerals found in them were originally formed by deposition 
from water or from a melted stony material analogous to 
the slags of our furnace or the lava of volcanoes. One 
of the most common of the minerals in meteorites is 
olivine, and when met with in volcanic lavas ihis mineral 
usually contains only a few and small glass cavities in 
comparison with those seen in such minerals as augite. 
The crystals in meteorites are, moreover, only small, and 
thps the difficulty of the question is considerably in- 
creased* However, by cateful examination with high 
magnifying power, 1 found well-marked glasS'Cavities, 
wto perfectly fixed bubbles, the inclosed glass being 
WWneumes of brown colour and having deposited crys- 
tals, On the contrary I have never been able to detect 
any trace of fluid- cavities, with moving bubbles, and 
therefore it i$ very piobable, if not absolutely certain, 
that the ctystallme minerals were chiefly formed by an 
igneous process, like those in lava, and analogous volcanic 
rocks. These researches require a magnifying power of 
400 or 600 linear. 

f assing from the structure of the individual crystals to 
that of the aggregate, we find that in some cases we have 
a structure in cvciy respect analogous to that of erupted 
lavas, though even then there are very cunous differences 
in detail By methods hkc those adopted by Daubrde, 
tb^ ought to be no moire difficulty in artificially imitat- 
ing the stmeture of such meteorites than in imitating 
that of our ordinary volcanic rocks. It is, however, 
doubtful whether meteorites of any considerable sise uni- 
jpbiimfy possess this structure. The best examples I have 
ate are only fragments inclosed in the general mass of 
the Petersburg meteorite, which, like many others, has 
OxActly the same kind of structure as that of consolidated 
voldanfo tuff or a$hes, This is well shown by the 
Bielystock meteorite, which is a mass of broken crystals 
and more complex ir»gmmtM scattered promiscuously 
thrdu^ a finer-grained dbnSbhdated dust-like ash, 

passing from this group of meteorites, which are more 
or less analogous to some of our terrestrial voicanlc 
rock**> we must now consider the more common varietieik 
yriiich are chiefly composed of oiivme and other allied 
idfoerals* The Mez6 Madaras meteorite is an excellent 
^tlVtraiion, since ^the outline of the fragments is well 
sfitm m account of the snrrounding consolidated fine 
being of dark colour. In it w& see more or less 
imgnlay spherical and very irregular fragments scattered 
promiscuously in a dark highly consolidated fine-grained 
base^ ^y far the larger part of these particles do not 
either by their outline or internal structure furnish any 
positive information tOfpectmg the manner in which they 
were formed, but careful examination of this and other ^ 
aualogrus metecrites, has ettabled me to find that the 


form and stroeture of many of the gtaitts is tmaBy mrilhe 
that of aay I imva ever seen in terteftrial rocks, imi 
poipis to ifoiy apscisl physical eonttitioiaa Thu# sotn# 
ate almost aimarfoal drops of /rmr in the mMst of 
which cryitsis have been formed, sometimes scattered 
promiacuoariy, and sometimes deposited on the extemri 
surl^. radiating inwatdly t they are, in foct, partially 
devtlrified s^ohums of glass, exactly similar to some arth 
fidal biow-pipe heada 

As is well known, glassy particles are sometimes given 
off from terrestrial volcanoes, but on entering the atmo- 
sphere they are immediately solidified and remain as 
mere fibres, like /V/rV kait, or as more or less irregular 
laminrn, like pumice dust. The nearest approaim to 
the globules In meteorites is met with in some artificial 
product^ By directing a strong blast of hot air or steam 
into melted glassy furnace slag, it is blown into spray, and 
usually gives rise to pear-shaped globules, each having a 
long hair-like tail, which is formed because the surround- 
ing air is too cold to retain the slag in a state of perfect 
fluidity. Very often the fibres are the chief product t 
have never observed any such fibres in meteontea If 
the slag be hot enough, some spheres are fomed 
without tails, analogous to those characteristic of 
meteorites. The formation of such alone could hot 
apparently occur unless the spray were blown into 
an atmosphere heated up to near the point of fusion, 
SO that the glass might remain fluid until collected 
into globules. The retention of a true vitreous condiiipn 
in such fused stony material would depend on bob the 
chemical composition and the rate of cooling, and its 
permanent retention would in any case be impossible If 
the original glassy globule were afterwards kept for a 
long time at a temperature somewhat under that of 
fusion. The combination of all these conditions may very 
well be looked upon as unusual, and we may thus explain 
why grains contammg true glass are comparatively very 
rare ; but though rare they point out what was the origin 
of many others. In by far the meatcr number of cases 
the general basis has been completely divitrified, and the 
larger crystals are surrounded by a fine-grained stony 
mass. Other grains occur with a fan-shaped arrange- 
ment of crystalline needles, which an uticautious, non- 
microfcopicri observer might confound with simple con- 
cretions. They have, however, a structure entirely 
different from any concretions met with in terrestrial 
rocks, as for example that of oolitic grains. In them wO 
often see a well-marked nucleus, on which radiating 
crystals have been deposited equally on all sides, and the 
external form is manifestly due to the growth of these 
crystals. On the contrary the grams m meteorites now 
under consideration have an external form independent 0 f 
the crystals^ which do not radiate from the centre, but 
from one or more places on the surface. They have, 
indeed, a structure absolutely identical with that of some 
arti^ial blowpipe beads which become crystalline on 
cooling. With a little care these can be made to crystal^ 
Use from one point, and then the crystals shoot out from 
that point In a fan-shaped bundle, until the whole bead is 
alters. In this case we clearly see that the form of the 
b^d was due to fositm, and existed prior to the formation 
of the crystals. The general structure of both these nhd 
the previously described spherical grains also shows that 
their rounded shape was not due to mechanical wearing. 
Moreover, melted globules with well-defined outline could 
not be formed in a mass of rock pressing against them on 
all sl^s, and I iberefore argue that some at least of tm 
€OD#tituent particles of meteorites were ortginally dctadbed 
glassy globules, like drops of fiery tzin* 

Another remarkable character in ih# conatltuent pa^- 
tfofos of meteorites is that they are often mere firagment#* 
although the entire body before belf^ broken may 
ally have been only one^^fortieth or oni^fiftfeth of an focn 
in diameter* It appears to me that thus to bleak enoh 
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$tate« me^anScal forces of gxeat intensity would he ro- 
qn!]hii^ By far the ipnatet numher of meteorites have a 
smiotoYO which inoicates that this breaking up of the 
coniutuents was of very general occurrence. 

Assuming then that the paiticies were originally de- 
tached like volcanic ashes, it is <}uite clear that they were 
subsequently collected tocher and consolidated. This 
more than auythii^ else appears to me a very great diffi- 
culty in the way of out adopting Eeichenbach’s cometary 
theory. Volcanic ashes are massed together and con- 
solidated into tuff, because they are collected on the 
ground by the gravltative force of the earth. It appears 
to me very difficult to understand how in the case of U 
comet there could be in any part a sufficiently strong 
gravitative force to collect the dispersed dust into hard 
stony masses like meteorites. If it were not for this 
^ aii^arent difficulty we might suppose that some of the 
facts here described were oue to the heat of the sun, when 
comets approach so near to it that the conditions may be 
practically almost solar. Comets may and probably do 
^ contain many meteorites, but I think that their structure 
indicates that they were originally formed under con- 
ditions far more like those now existing at the surface of 
the sun than in comets. 

The particles having been collected together, the com- 
pound mass has evidently often undergone considerable 
mechanical and crystalline changes. The fragments have 
sometimes been broken m stiu^ and ‘Maultcd;*' and 
crystallisation has taken place, analogous to that met with 
in metamorphic rocks, which has more or less, and some- 
’ times almost entirely, obliterated the original structure. 
The simplest explanation of this change is to suppose that 
after consolidation meteorites were variously heated to 
temperatures somewhat below their point of fusion. Those 
which have the structure of true lava may in some cases 
be portions which were actually remelted. We have also 
Hhis striking fact, that meteoric masses of compound 
^structure, themselves made up of fragments, have been 
again broken up mto compound fragments, and these 
collected tog( ther and c onsoUdated along with fresh mate- 
rial, to form the meteorites in their present condition. 
L^Atgle is a good example vf this complex structure. 

^ Another remarkable fact is the occurrence in some 
tneteorites of many veins filled with material, in some 
^espec ts SO analogous to the black crust, that at one time 
1 felt induced to behove that they were cracks, into which 
the crust had been injected. Akburfur is a good example 
of this, and seems to show that under whatever condi- 
tions the veins were found, they were injected not only 
with a black tnatena)|but also with iron and magnetic 
k>yrue$. 

f “ Taking, then, all the above facts into consideration, it 
mppears to me that the conditions under which meteorites 
|were formed must have been such that the temperature 
k^s high enough to fuse stony masses into glass ; the 
’narUeJes could exist independently one of the other in an 
moandcscent atmosphere subject to violent mechanical 
disturbances: that the force of gravitation was great 
;l^ough to collect these fine particles together into solid 
iras^e?, and that these were m such a situation that they 
coad be metamorphosed, farther broken up into frag- 
^tneats, and again collected together, AU these facts 
agree so admirably with what we know must now be 
taking place n^ the surface of the sun, that I cannot 


picmg place nw tne surface of the sun, that I cannot previous, it snows a tme-^ained structu 
think than if we could only obtain specimens of the radiating crystals, and no ]^tes of graphi 
$im, we should find that thdr structure agreed very The difference between any of the aboi 


with that of meteorites. Considering also that 
iocity with which the red figmes have been seen to 
own out from the sun 1$ almost as great as tha 
ary to cany a solid body far out into planetary space# 
mot help wottderfog imetitor, niter all, meteorites 
at beportioiis of the sun recn^ detached from it by 
lent disturimceswhithdOitio^ coidiiiyiiowoccin# 
s eaxried off from it hf seme earlier period, when 


these disturbances were more intense. At the same time# 
as pmnted otit by me many years ago, some of tm foots 
X he^ve described mny indicate that meteorites aie the 
residual cosmical metter, not collected into planets, fotmed 
when the conditions now met with only near the surfori^ 
of the son extSnded miidh further out foam the cenfod nf 
the solar system. The chief objection to any great est- 
tension of this hypothesis is that we may doubt whether rim 
force of gravitation would be sufficient to explain sopm 
of the facts. In any case I think that one or other of 
these solar theories, which to some extent agree with the 
speculations of the htwe Mr, Brailey, would explain the 
remarkable and very spedal imcroscopical structure of 
meteorites far beuer than that which rmers them to por- 
tions of a volcanic pdanet, subsequently broken itp^ as 
advocated by Meunier, unless Indeed we may venture to 
conclude that the material might still retain its crigxtMiJ 
structure, due to very different conditions, previous to itO 
becoming part of a planet At the same time so little is 
positively known respecting the original consritution of 
the solar system, that all these conclusions must to some 
extent be looked upon as only provisional. 

I will now proceed to consider rome facts connected 
with meteoric irons. The so-called Widmanstatt^s fill- 
ing, seen when some of these irons are acted on by acids# 
is well known ; but in my opinion the preparations ate 
often very badly made. When properly prepared, the 
surface may be satisfactorily examined with a magnifying 
power of 200 linear, which is requued to show the fuu 
detail We may then see that the figuring is due to a 
very regular crystalUsatlon, and to the separating out one 
from the other of different compounds of iron and nickel, 
and their phosphides. When meteoric iron showing this 
structure is artfficially melted, the resulting product does 
not show the original structure, and it has therefore been 
contended that meteoric iron was never in a stam of 
igneous fusion. In order to throw light on this question. 
1 have pmd very much attention to the microscoptcol 
structure of nearly all kinds of artificial irons and steels, 
by studying surfaces polished with very special care, a$ 
to avoid any effect like burnishing, and then acting oh 
them very carefully with extremely dilute nitric acid. In 
this manner most beautiful and instructive specimens 
may be obtained, showing a very great amount of de^ 
tail, and requiring a magaif}ing power varying up to at 
least 200 linear. In illustration of my subject I wiU call 
attention to only a few leading types of structure. In 
the first case we have grey pig-iron, showing laminm of 
graphite promiscuously armng^ in all positions, on the 
surface of which is a thin layer of what is probably iron 
uucombined with carbon, whilst the interm^iate spaces 
are filled up with what are probably two different com- 
pounds of Iron and carbon. 

White chilled refined iron has an entirely different 
structure and more uniform crystallisation, the structure 
is very remarkable and beautiful, mainly due to the vary^ 
ing crystallisation of an intensely hard compound of irm 
and carbon, and the two softer compounds ead 
with in grey pig. 

Malleable bar iron has an entirely difieient structure, 
and shows fibres of black riag, and a more or less uififorifi 
crystaiUsation of iron with a varying small amount of 
carbon. 

Cast steel diffetf again very much from any of the 
previous. It shows a fine-grained structure, due to small 
radiating crystals, and no ]^tes of graphite. 

The difference between any of the imve and meteoric 
iron is extremely great 

In the case of Bessemer metal we have a crystaHIno 
structure approaching in some places more nearly to fobt 
of meteoric non. We see i sort of Widmanstatt^s figuring, 
but it is due to rim separation of foee foon foom a eoiSi 
pound containing a little carbon, and not to a variarion In 
the amount of nl^L 

The nearest kl^noach to the structure of moieoric foon 
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l« inet with in the central pgrtton of thick bsirs of Swedish 
ito|i» kept for some weeks at a temperature below their 
mdttng point, but high enough to give n«e to recrystal- 
iiikttan* We then get a complete separation of free iron 
foom a compound contammg some carbon, and a crystal- 
fine structure which, as fsar as mere form is concerned, 
most closely corresponds with that of miteoiic iron, as 
be at once seen on comparing them. 

These facts clearly indicate that the Widuianstatt's 
figming is the result of such a complete separation of the 
Constituents and perfect cTystalhsation as can occur only 
when the process takes place slowly and gradually. They 
apfMsar to me to show that meteoric iron was kept foi a 
long time at a heat just below the point of fusion, and that 
we should be by no means justified xn concluding thiit 
it was not previously melted Sxftulai principles are 
applicable in the case of the iron masses found m Disc 0, 
and It by no means follows that they are mcleonc be- 
cause they show the Widmanstatfs figuring. Deference 
in the rate of coding would serve very well to explain the 
diderence in the stntcture of some meteoric iron, which do 
not di0er m chemical composition ; but, as for as the 
general structure is concemed, I think thnt we aie quite at 
liberty to conclude that aU may have been melted, if this 
will better explain other phenomena ( )n this supposi- j 
tion we may account for the separation of the non from 
the stony meteorites, since under conditions which hi ought 
mto play only a moderate grivitatne force, the mtUed 
iron would subside thiough the melted stone, as happens 
wi our furnaces ; whilst at the same tune, <is shown in my 
paper read at the metUng of the llnlish As^oc lation m 
1864., where the separating force gravitation was sm lU, 
they might remain mixed togt thcr, as m the Pallas iron, 
and others of that type. 

fn conclusion I would say that lliough from want of 
adequate material for investigation I feel that what I 
have so far done is very incomplete, yet I think that the 
facts I have dt SCI jbed will, at all events, seive to piove 
that the method of study emplojed cannot foil to vield 
most valuable results, and to thiow much light on many 
problems of great interest and importance in several dif- 
icrent branches of science. 


MENDELhhrS Rh^hARCHES OX 
MARIOTTEKS LA 

T4ROM reseaichcs on the depre?sjon of the mercurv rtstiUs the 
^ poaubihty of introducing a precise conection rthlivc to the 
voluxne of gas contained between the surface of the mercury 
and the honaxmtal plane which touches the summit of the 
menbens In all my researches 1 introduce each timeacoi- 
Itictxon mlaUve to this volume 

The volume of the reservoir which contains the mercury and 
the gas under vanpus pressures undergoes two kinds of varia- 
tions j fimb those which are due to the differeuce between the 
pressures which act on the two sides of the vessel, and second, 
those which depend opdiferenccs m the volume of mercury 1 he 
eompreswhihty of the reservoirs employed in the reseaiches has 
^en always determined Py experiment, and their change of 
volume produced the mtfoduction of mercury can be de- 
termined by surrounding the vessel filled with mercuiy by 
another filled with the same material. When the height m foe 
two vessels h the same, the capacity of the vessel is that which 
exists at foe time of equality of pressure on the external and 
hitental surface*^ of the ve<!s^ if we empty a part of the 
eataoxal vessel foe catxacity pf foe vessel dianges in foe same 
mmm as when we fill or when we empty the vessel Experi- 
ments of this kind have shown the possibility of determining the 
<ktm 0 ^ depending on the quantity of mercnxy* The 

relatm corrMiona haw in each case been introduced into foe 

All the prai$ticid ifofo of foe Bubject-^foe deaiccadoa of foe 
gas, foecefopleteaJ^^ gas from the 

a|»pamiii% foe hdimeiical jnnefom of the parts of the apparatui 
by megms of maetie ebd 
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tiinmg the gases and foe meicuiy at a constant tempemturc, foe 
eahbrationof foe tubes, and a number of other details have had te 
be elaborated more or less anew. All this wdl he found 
deiicabed in^my wmk the Ekstiuty of Oasea*^ i have 
published this work only m J^ussian, not haying means sufo* 
crent to publish a translation of a work so voluminoiui, and 
desiring to cottfonn to foe custom existing among satunh of all 
countries of descnbing their 1 ibours m their motheMongue, in 
order to present to the scienlific lUeralurc of foe country where 
they live and work a gift m proportion to thtir powers 
hty desite was to investigate the subject in its mioatest details in 
order to eliminate every po$«.dnbty of doubt a** to the causes which 
determine foe deviations observed from the Ilovle Marlotte Law 
1 know tliat that law is firmly established, and I believe it wiU 
remain so. Not less great is the certainty m the mind that lai e- 
fied gases approach foe perfect state, i hat certainty I had also 
on commencing my expermitnts It was necessary then to deter- 
mmc a«t completely as possible all the circumstance on which 
depend the facts contiaiy to the opinion generally held. Thi$ la 
why I iiave modified the appinlus, unpiovtd the methods, and 
employed in this work more than three years without inter- 
ruption Now so far as legards low jiressures the woik is 
ftnushed, and I have oidatned clehmtely ccitam proofs of the 
ugorous accuracy of my lirst observations 
The espenments which I have made with Kirpitcboff have 
proved tliat not <m|y for 4ir, but also for hjdrogen, and even for 
I carbonic acid, the deviations are 1 on uc when the gas is sul>- 
jettal lo a \<xy swad p.t surt , it is fmnd, niortoyer, that these 
deviation incicasr in j roj rtion to the vantioti Irom the normal 
piessyie The bame thug has 1 ecn found in a new soiies of 
expenments undertaken b> nu with M Ucmilnn riio expen- 
merits are dt'-rnbed m t >me n of in> work on the 1astu.Uy 
ot which I have just published A bucf extract on this 

subject IS pubDlud m ih tnf th Chtmtt et dt 
<>cfolHr, 1^76 I shall quofr only the results obt uotd by us 
Irom the cxicnraents ina<le in 1875 and m the bef,innmg of 
ibyfi 

Into I new apparatus wc have intioduced several further im- 
provements, of which the chut are —(1) 1 he baroman imtter, 
the metre, and the rcbtrvoo, toiUauimt» the gas and ihc mucury, 
have been p’aced m the »am< bilh tull of watei , (i) Wc have 
succeeded m pioduciug a couji’ctt vacuum m the baiometnc 
ihamher, (3) 'Ihchath wi^ maintained at an almosi unitorm 
temperature 1>V means of an oj ita‘or, and the smnll difttrcnccs 
ill the temperatmes of thr \ u ou$ layers hive been detcimtiied 
by a diffeiential thertn<>meter , (4) The junction betwcui the 
air reservoir and the Inrom inomcter has been maiic, not only 
without the aid of a tap, 1 it also without the use of mastic.* 
Ihns the gas was surrounded only by the glass and the mercury 
We shall confine oui selves to a summary of the results of our 
expenments, made betwein 650 and 20 nwlUmeties* pressure, 
with lour gases — H, an, CO , and ;:>0 

1. If, starting with a certain small pressure, we arrive at pres- 
sures smaller still, wc find foi all giscs po'^iuvc deviations, via , 

o, the gases then, are in this case less compressed 

dp 

than Manolte’s Law requires Simibi deviations weie also 
observed for hydrogen by M. Kegnauit between I and 30 a'lpo* 
spheres, and M Nalteiei lor all gases between loo and 3,00a 
atmospheres 

2 Und#-r «maU pressures and foi all gases, the value of foe 
positive deviations, rc, the numerical quantity (or magritude] 

increases when foe initial pressure diminnshts. Thus, 
dp 

for example^ for hydrogen at 400 millimeties— 

^ ^ o 000002* 

dp 

and at 120 miUimetres—- 

4 oooooio 

dp 

3. For g«x$^ like Cf)* an I Sf 1® we find near the atrdospheric 

pressure, negative deviations , < ^ , for CO^ 635^ a<»ch 
kt/y r- ic>,00D, Pi Vi w« 10,029 , Wt, under less prevsuressbll, th« 
deviations btfe«w»e positive even for CO® and 80 ^. ^ m examplf* 
for C0»,/6 W A -« 64, /a -• 22, ^ 10.0PO, A n ^ 

^ 9i9H } kir SO®, /*, 19 O, ss fit), 22^ 

ft T-® » -»*» *'1 tuH ** 9.99«- . 

4 . Tfi« ea^ifoeficft of posiuve and m^uve deviationn (or ih4 

* Xe^sMafols end foe «w-ye»»«i and ef 



iame gas, of tlio aame apparaituf, ftccoy)4lpg 

tovtie of pjressWi t^e conformity in the vmiottC 

eei^^ of eapei^mma^t^, that the results obtained do nof 
on any consent errors in the methods employed, but 
that they are really caOised by the nature and the essential 
. ^n^ldes of the gases investlg^ 

5. The yariaiicms from Mariotte^s Law under very weak 
pressures being very small, It is rrecessary, in determining them, 
to make the reading of the pressures, the volumes, and the tern* 
peratures (absolute t » a73^ "with a precision of two*thoesmdths 
pfthese total Values ; 0*200 m., /j « o*ioom., 

and «»„ ap ^,500 gf., ai 5,000 gr. of mercury (/ $o)t it 
will be necessary to deto^ine the pressures with a precision of 
b*qi mtn., the volumes to o*i gr. of mercury, and the tempera* 
tares to o*ot of a degree. 

I ^ The results will be doubtful if the precision is Icss.J Thus it 
IS found that un^ier a certain stmU pressure aaw present positive 
detMous from Mariottds Ixm; even gases like sulphurous acid 
, and carbonic acid, which under high pressures show consider* 

; able negative deviations. It is the same with air. M. Regnault 
commenced bis researches with pressures which exceeded that 
of the atmosphere, and obtained negative deviations, 
i In 1874 I effected with all the care pas.sible the determina* 

, tion of the deviations for air under pressures of from 650 to 
, 2,000 roilimelres, and towards the end of 1875 and in the begin* 

' ning of 1876, in a special apparatus provided vrith compound 
manomettrs, I repeated the same experiments with M. Bogusski 
, for pressures from 700 to 3,000 millimetres with air, hydrogen, 

; and carl)onic acid. These researches proved the rigorous accu* 
racy of M. Kegpault’s conclusions. Air and carbonic acid were 
found to be subject under these pressures to negative deviations, 
greater for carbonic acid than for air ; and hydrogen, for these 
y fame pressures, was found to present positive deviations. At 
\ present we are continuing the same kind of experiments for 
pressures of more than three metres. 

Thus hydrogen, under all pressures, commencing with ^ero 
and ending with a pressure infinitely great, presents throughout 
I positive deviations *, at no pressure does it follow Boyle’s Law 
I rigorously, and it never presents negative deviations. Increased 
; pressures always give n greater volume than what might be 
expected according to the variation of the pressures. Air under 
^pressures less than 600 miUtmetres also presents positive devb 
Rations ; but under pressures greater than that of the atmosphere 
Jits deviations become negative, and under pressures which exceed 
1 100 atmospheres its compressibility again becomes positive, 

I Consequently for this gas there are two pressures at which it 
|follows Boyie*s Law ; the one is very nearly tliat of the atmo- 
|fiphere, the other lies between 30 and 100 atmospheres. These 
ipressures, under which the changes of the sign of compressibility 
|occur, will be different for carbonic acid ; viz., under pressures 
kless than that of the atmosphere the change of sign is found at 
pearly 200 millimetres, and for higher pressures it commences 
year that which corresponds to 70 metres of mercury, if We 
IbiiBe our researches on this point on the observations of Dr. 
lAndrews on the compressibility of carbonic acid gas for tempe* 
Ixatures above 31**. For lower temperatures this point will probamy 
leorrespqnd to the passage of carbonic acid into the liquid state. 
|Cansequently with a change oi temperature the pressure at which 
phe change of sign of compressibility occurs, changes also. For 
mulphuroos acidihe sign of compressibility under pressures lower 
that of the atmosphere changes at about forty miUtmetres of 
fcmssurr; But even this gas,. so easily liquefiable, under low 
jgnfessures, has always a positive compessibility. There is not 
|men, and there cannot be, a gas which is ngurously subject to 
IMariotte • Xaw under small pressures. 

I ‘pwj idt» of an absolute gas belong, then, to the number of 
pettons vmicfi nod ho eoimmaatioti tn ^ts. We cannot, then, 
ranppm that with the decrease of density cur with the increase of the 

gases approach a state in which 
llhcy follow Boyle’s Law; Then (the density diminishing, the 
tlm molecules increasing, that is to say, the pressure 
l^mtojshjng, the teinpei^ature injCreaiSg, and the molecular weight 


^ tuvYaraa anower siatc caaracrcnsca py 
|tW engres^on f.?,, they are assimilated to solid 

[^d;Ji<|uld bodies, when btnidensat^^^ reaches Its Umit; We 

cauawtbat expedmwtw of ' ' 


mnit believe that theb is a limit of condeW^l^A and a limit 
lardhicfion. If We take, in fact, a mass of non^voladle liquid/ 
and If ^ submit it to pressures infinitely great ahd infinitely 
sni^l, we shall see it change volume 5 but in the t wo ca^ ,wd 
^aU have finite v 4 times, capable of meastwebient,, ahd Wvj^n 
dlfibriim little for one and the same body. It is tbo satbq 
galms, u we adir»ttbat for pressures approaching seroi 
tract according to the same, law as that which we can deduce, 
from our compression experiments under pressures less fbfn 
that of the atmosphere, or as hydrogen contracts. Under gwt 
pressures, or under pressures excessively small, ev^ 
resembles a solid or liquid body, and possesses two limits qf 
compressibility. The volimiiM whidi correspond to these Utnim 
are very different, but there is always reason for beUeving that 
they eiost. 

Without launching into hypotheses to explain theie limit 
volumes (such, e.g , as the suppositioa that molecules in them* 
selves possess volume), I will confine myself to the question tit 
the matter of celestial space. What is the lummous ether ? Ohe 
of two things — either an elastic independent matter, sm 
or the gas of ihc atmospheres of celestial bodies, cotisideriili^ 

; rarefied. In the latter case it is necessary to admit the absent 
of limits in the atmospheres and a condensation of the etbey 
greater and greater in proportion as we approach a celestial body 
(sun or planet). There arc many arguments for and agaiilst 
both hypotheses. On the one hand, s{^truin analysts lea^ us 
to conclude that the materia! of all heavenly bodies is identi^ r 
on the other hand, it proves the diversity of the composition of 
atmospheres. This is why we abstain from solving the qUeS’** 
tion in its essence. But spectrum analysis does not spe^k 
in favour of the lormer hypothesis, because it shows the diversity 
of composition of our terrestrial atmosphere from that of^ many 
of the other celestial bodies. In the researches on the resistance 
of celestial matter to the movement of the planets, there 
appears also to be a confirmation of the former of these two hy- 
potheses, for neither planets nor comets show any diminution In 
the excentricity of their orbitv, which would be an inevitable 
consequence of motion in a rarefied medium, as has been ob- 
served in the case of Encke’s comet Exact investigations on the 
movement of that comet, repeated in recent times by M. von Asten, 
the Pulkowa astronomer, show clearly the advances towards the 
sun at perihelion, although in the beginning M. von Asten had nut. 
noticed them. But that comet at perihelion was found only nt 
one-third ot the distance which separates the sun from the earth, 
Le.y it wiis nearer to the sun than Mercury. It is possible 
that it passed near to the limits of the solar atmosphere. 
Faye’s comet, as is known, does not present these same diversi* 
ties, but its perihelic distance is about i*6S, that of Encke’a 
comet being only about 0*33; it exceeds it then so much 
that their comparison would only serve to confirm the hypo* 
thesis of a solar atmosphere. If we admit a limit for the atmo* 
spheies, we must expect in gases, for small pressures, exactly 
that kind of vaxiation from Boyle’s Law wliich X observed in 
rarefied gases. 

To prove that gases tmder very smali pressures, as well as under 
very considerable pressures, vary from the Boyle- Marrioite Law is 
by no means the same as to deny the truth of that law ; t fed that I 
ought to state this most explicitly. For a long time the law of 
gravitation could not be ma^ to accord with the perturbations ; 
iaitetly these perturbations have proved the best confirmatioit of 
the laws of gravitation. In the present case it may be the mma,; 
There are three laws for gases : that of Boyle and MarriottOi 
pv 3s const, ; that of Gay Lussac, vt ~ Voil^nt) j and that of 


Ampere and Gerland 


const *(0 being the mdlemdaf 


weight, and m the mass). Their ememile is express^ for atl, 
gases in general by the equation— • 

apv wa 845 (273 ^ t)m^ 

where a is the atomic weight (AT «»» 1), p riie pressure in kilo* 
grams per square metre, v the volume tn cubic metces, pt the 
weight in kUogtaittS, f the centigrade temperature. This is,, 
however, only a first approximatioiL In the setxmd member of the 
equation there must be additional terms udiich express a functioii of 
p and of o, very small for the ordinary mean values of ^^and whkdi 
become of a sensible magnitude only when / is veiy smaB 


become of a sensible magnitude only when / is very smaB 
great To find this function is a question of the fitture, , 
demands the laboom of a gteat number of investigators. 1% 
,eim is to, be,able"'lo fi^nish- some experimental -deth' 

';P^tt Qff\judgh%'^i^''the' form of that funeMpm ' 
leqoirm mthsy new iuroc^ measuring apimsnt# a hpi: 
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nmy iumi|^en^ m wU as expe* 
ass^taiits. Thst Ii 3 e;a haft sacitax} itae tlje protection of 
j^ls Impenal Highness the Gta^ l>nke Constantine and the 
airport oC the Impeiiid tlttssian Technicid Society* 

J thus conclude this comnuidcAtlo^ which X liate the honour 
ho Send you. The reieftfehes on the co^eEdents of dilatation of 
fsses in th^ general £satiires onniirin the nocuracy of the deduc* 
tiotis drawn the ohservntiom on compresstoulty. But that 
nmtimr Is in process of dahomtion, and only a part of the 
meardbes has heen cocapleted. Consequently t abstain from 
ea|>ouiidlng all the detaits of the subject I sWl only remark 
th^ the true coedicteiit of dilatation of air under constant pres* 
sure and with variable volume is found to be greater for pressures 
Bear to atmospheric pressure than the number generally accepted, 
nntably lioin the researches which I have made with M. Kaxan* 
der^ it is equal to o 003683 if we take joo*’ C, as the temperature 
of boiling water under an atmospheric pressure of 760 mm, in 
latitude 45^ 

If you do not find devoid of interest more ample details on this 
ttibjecb as also on the determination of the weight of a Htre of 
sir, I shall have the greatest pleasure in explaining to the 
English pubJio through your interesting journal the essential 
points of the researches made on this subject in my laboratory. 

Sh Petersburg^ January i De Mendelekf 


OUR ASTRONOMICAL COLUMN 

Bikaky Stars.— F rom one of the very careful and complete 
mvesttga turns on the orbits of the revolving double stars, by 
which l>r. Doberck is so greatly contributing to our knowledge j 
of Ihe motions of these interesting objects, we have an orbit of 
$ Scorpii which is probably a very near approximation to the 
true one. 

We have called the star by what appears to be its correct 
designation, { Scorpii, but few stars have been subjected to 
U«re varied nomenclature than the one in question. In Dr. 
Poberck^s pufjer, published in No, a, 121 of Asitronamische 
in all prolmbihty through one of the typographical 
errors which have of late so much disfigured this periodical, the 
atirr IS styled ( Ubtue* It has been previously very commonly 
1 t*eied I Librse, and it is 51 Ltbra? of Flamsteed j Secchi, in 
Astropt. Naff A,, No. 1,614, calls it p' Librse, though we arc 
igm rant upon what precedent. 

Dr. Doberck^s elements are those of a very nearly circular 
orbit, and it may be remembered that nome thiity years since 
Madler gave elements for circular motion with a period of revo- 
lution of about 104 yean. In Asirpa, Naeh,^ No. 1,683, Dr. 
Thdele gave the results of a very complete discussion of the 
measures up to 1856, in which lie has assumed that Sir W. 
Herschers angle on the night of bis discovery of the duplicity of 
the star has been registered correctly, though a doubt has been 
entertained upon this point. He thus arrives at a highly excen- 
tlfiaal uUiptic orbit with a period of a little over forty-nine years. 
It dbould be remarked that from the near approach of the mag- 
itHudea of the components forming the double star | Scorpii (it 
Is more correctly a triple starh an error of rSo*^ in the measured 
angle of position is by no means an improbable one. 

Dr. Dobexcjk assumes that «$ir W. Ilersehera angle of 1782 
inquires this correction, and deduces an orbit in which the period 
of revolution is nearly twice that of Thiele^ and which therefote 
approaches the period onginally assigned by Mhdler, His ele- 
ments are as follow 

Beri-astron passage 1859^62. 

Mode ... 12*15' Inclination ... 68*42' 

Kodtttoperi-astron on Orbit 89® 16' 

jBceeBtrfmty 0^07^ 

Semi^nids wejor 

Mevolullon 95*90 years. 

A full compatiion with the measures up to the prosent time, 
appenit in the N^Anrhim, 

In the same number Dn Dctodk gives Ikit elements of that 
eaceedingly dIfiicuH biiijeet iy €uronm Boreslis, in whkh Hie 


pedod of revolution is 95I years, and the peiirastron paman< 
18437. The distance calculated from this orbit is sti» unde 
two-tenths of a second, but it wHl ineream* until towards thx 
end of the ISmt decade of the neat century the compouimts 
according %o Du. l>oberck*s calculadon, will be separated bj 
mote than 


The Annoilae Eclikse oe tHK Sun, 1737, March' i.- 
Prof. Grant, iu his ** History of Physical Astronomy,*' mention 
this eclipse as the first annular one of which we have any detailtk 
account. This phase passed over Edinburgh, where it was oh 
served by Maclaunn, the well-known mathematician, by Short 
the optician, Lord Aberdour, and others. The timeh wen 
determined by Maclaurin by a pendulum clock of Graham's 
and he was also furnished with a meridian instrument by th 
same maker, with the aid of which the clock was rated by Shor 
for a long time before and after the eclipse." The clo^ usc< 
by l.qrd Abetdour, who was located in Kdinbufgh Castle, wa 
compared with Maclaurin's at noon on the day of the eclipse 
and in addition signals were exchanged between the Castle an< 
Maclaurin's station at the college. Both observers determine< 
the duration of the annular phase to have been 5ni. 488. 

The following elements of this eclipse have been deduced fron 
a similar system of computation as regards the moon’s place l< 
that atlopted for other eebpseh to which reference has l>een mad 
from time to time in this column, a system which gives result 
foi the total solar eclipse of 1715 agreeing very closely with th 
observations of Flamsteed and Halley. 


G.M.T. of conjunction m K. A., March i, at 3h. im. 31s. 


R.A. 

Moon’s houily motion in R.A. 
Sun’s „ „ „ 

Moon's declination . . . 

Sun’s „ ... 

Mocna’s hourly motion in decl. 
Sun’s „ „ „ 

Moon's horizontal parallax ... 
Sun's „ „ 

M oon 's true semi -diameter . . . 
Sun's 


342 35 32 o 
28 50*9 
2 20 '3 

6 44 o i S. 

7 M 57 

b 49‘5 K 
o 57*2 N. 
54 J 9 -t 

9*0 

14 48^0 
16 77 


The equation of time was 12m. 40s. subtractive from mean tim« 
The following were points upon the central hue by the abov 
elements : — 


Long. 10 10 W. I.at 54 53 N. I Long. 4 ii W. I-at 56 35 h 

„ 7 26W. „ 55 42 N. I „ o 4W. „ 57 3 §h 

If reduction equations are founded upon a direct calculatio 
for luiinbuTgb, there result for any place not far distant t — 

Con w a. «7‘6^<>9 *- [x y>6nj Mti / f (i axoiSi co*»(Z^ - Sr** i**4) 

/ as 4h 35 S« f-* d ft 493 * 5 ] »‘n / 

- (3 iJ9»8gj cos 4 rOK (L + 147* -^5' 5). 

where / is the geocentric buitude of the place, L its longitud 
from Greenwich + if E, - if W, and / is expressed in Grecj 
wich mean time ; the upper sign is to be used for beginning < 
annular phase, and the lower for the eudfug. The quantith 
within square brackets are logarithms. 

The calculated duration of annularity at Edinburgh 
5m. 46 ‘6 b., diffenng only 145. from the observations of Mw 
lauriik and Lord Aberdour, but the middle of this phase is give 
later by tm. 51s. At other places mentioned in Maclaurin 
memoir on this edipsc, published in the PkilmphUal 
tkm^ the duration of the aunulus was as follows t — At Alns^ki^ 
zm, os. ; at Crosby, neat Ayr, 5U1. 548. ; at Montrose, 6m. ays 
and at St. Andrew's, 6m- i«8. At Aberdeen^ which wu$ ve 
near the cmihtat line, the annulus was formed at 3h* 43mu c 
local mean time^ and contmutd 6m. 30s. On the east boast 
Scot^nd, wham (jlie duration of atmdm wi^ lohgeat, It 4 id R 
exceed 6in. 35 * fim eclipse ia not gbmm idiii»lar at 
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Germny. It is G«nnafli books that vat mad, it is Uwrmnft 


NOTES 

The Swiney Lectures on Geology (M to the pubUc) will be 
delivered tWayear at the Royal School of Mines, Jermyn Street, 
on I^onday and Thursday evenings at eight f.M., commencing 
on Monday, April 9* 

M we Imve already »tated, the Veretn fur die deiitsche 
NonlpoUrfahrt,” of firemen, has been convert^^d into a Geo- 
graphical sSodety (die geographische GeselKchaft in firemen) 
with the object of promoting scientific exploring expeditions 
generally, and of publishing ih^r results. Dr, Finsch, who was 
sent out by the Verein last year to the mouths of the Obi along 
with pr, Brehm and Graf Waldlmrg- 7 eil, h now biiiily engaged 
in working out the ethnographical and natural history col- 
lections made during the expedition and puidishtng Iheir 
icfiuUs. A paper of IV, Finsch on the new buds discovered on 
this occasion has been received by the Zoological ^Society of 
London, and will be read al one of their next scientific meetings. 

On Friday, April 13, Mr, W, sSpottiswoode will deliver a 
lecture at the Royal Institution on Ina great Induction Coil, 
described m the January numlier of the a/ 

and hi the March number of the hincL^inth Centurv. The lec- 
ture will be illustrated with some new experiments on sfiaiitied 
dhchargc«, which a cod of this enormous power has for the first 
time rendered practicable. 

The Leipsic puLhdiei, Gunther, has issued the first part of a 
new journal, Ko\mos^ specially devoted to ths^ fuUherance of the 
developtnent doctune, under the editor .hip of Caspar!, Jager, 
and Krause, with the asshlance of Darwin, Haeckel, and othei 
eminent woikers in the Darwinian field. We shall give a 
detailed notice of the first pait m an early number. 

L»or, Syivestkr seems to have become quite natuialiscd in 
the If wiled States, if we may judge from the fact that he was 
one of the speakers at the celebratiou of Waslnngtoii's birthday 
' althe Johns Hopkins Univeisity, where, ns our readers know, he 
is ?rofe*5sor of Mathematics. Prof. Sylvester spoke of his work 
and of Ins satisfaction with his new lelations, as also on some 
' points of general interest lie maintains that it is a mistake to 
divorce leaching and research, illustrating the advantage of then 
union in his own case by the fact that in the act of teaching, 
impoitant fields for research have been suggested to him. 

^ Recently, for example, at the University in Baltimore, the j^r- 
sistente of a student in his desire to study the new algebra has 
led Prof, Sylvester into ** a, research of fiscinalitig interest,’^ 
from which he hopes for great results* He ha,s reason ** to think 
that the taste for mathematical study, even in its most abstract 
^ fdtm, is much more widely diffused than is generally supposed ” 
i^itt the United States. Trof. Sylvester, the NiUton tells us, 
^ipoke at considerable length and with deep feeling on the 
'Estrangement between the two great branches of the Anglo- 
' Saxon race caused by the exclusive, ecclesiastical policy of the 
7 \*ngbsh Universitiefs in former years* ** Their work it is tliat a 
^ separation deepfer and a chasm more difficult to fill wi> lias been 
\ created between the two most free and powerful nations in the 
r world— England and America — than any due to political causes, 
f present or past.^' Why is it, he inqniresd, that the flower of 
^American youth do not resort for their mental impulse and 
J higher education to Oxford and Cambridge, instead of to Berlin, 
j|Ldp«ig» Jena, or Heidelberg ? « It is because there they are 
[»:^«l«5omed, to whatever religious communion they are attached or 
^Iimttadbed, wjithont question and without dhtinction. It is 
UbecxkUse there they can rest on the bosom of a common mother, 
shows kindness to all and favour to none* * * I have been 
almost from the first hour of tny landing on these shores, 
mr the msnifestations 1 have eVetywhere witnessed of the close 
synipathy, which exists between America and 


authors who are quoted, German opinion on aR matters of science 
and learning that is appealed to ; and as regards community of 
work and intellectual ties, X do not think it at all aciravaganl to 
assert that Germany and America belong to one hemisphere, and 
we in England another.^* If our universities are to blame for 
this state of things, they hu^ve much to answer for ; and it is 
therefore some relief to know that the New York Nai^ 
accounts for it by the desire of Americans to acquire another 
language in the country where it is spoken, and to come in 
contact with a different order of mind, however little superior* 

Dr. Klein, extraordinary professor of mineralogy in the 
University of Heidelbcig, has accepted an ordinary professorship 
in the University ofGdttingen. 

The Clothwoikers’ and Merchant Taylors^ Companies have 
each contributed one hundred guineas to the fund being raised 
by the Chemical Society for the promotion of chemical researdl. 

The trustees of the Johnson Memorial Prize for the en- 
! couragement of the study of astronomy and meteorology pro- 
I pose the following subject for an essay, “ The History of the 
I Successive Stages of our Knowledge of Nebube, Nebulous 
I Stais, and Star clusters, from the Time of Sir William Ilerschel.’ 
The pure is open to all members of the I'mversity of Oxford^ 
and consists of a gold medal of the value of ten guineas to 
geilier with so much of the dividends for four years on 33S/I 
Reduced Annuities as shall remain after the cost of the m^a 
and other expenses have been defrayed. Candidates are to sen* 
their es'-ays to the registrar of the University, under a «eale^ 
cover marked ** Johnson Memorial Prize Essay,’* on or befor 
March 31, 1879, each candidate concealing Im name, distin 
guislung his essay by a motto, and sending at the same tim 
his name sealed up under cover with the same motto wrlttej 
upon it* 

Onk 01 more minor scholarships in natural science will Ik 
offered by Downing College, Cambridge, during the piesen 
yeai. Ihe fcholar ships range in value from 40/* to 70/. pe 
annum, and are tenable for two years, or until the ® 

elected to a foundation scholaiship. The examination will fu 
held in Downing College on June 5 and the three following dayx 
The subjects of cxammalion will be (i) Chemistry, theoretlca 
and practical; (2) Physics; (3) Compaiativc Anatomy; an< 
(4) Physiology. All pcisons arc eligible to these scholarship! 
who have not commenced to reside in the University. 

On March 7, at Gjesvar, a Norwegian fishing station, neai 
the North Cape, in 71® 12 N. lat*, the most northerly tdegrapl 
station on the earth was opened. 

The Com of the 0*i<5hett Club takes place on ths 

13th inst., at Umverhity College, Gower Street 

Til KEE electric eeK from the River Amazon have this waak 
been added to the Westminster Aquarium, As they require to 
be kept at a temperature of between 70° and 80® F* it needed 
some ingemuity to bnng them from Liverpool, where they WW 
landed, to London. By placing the vessel containing them <m 
foot-warmers and telegraphing on for changes of fpot-watmers 
at different stations, the water on arriving at Westminster was 
found to be at 75*. The eels are lodged in a tank kept warm 
by a steam pipe passing under the shingle* and arc at present bjr 
the alligators* These, by the by, ate waking up wonderfully 
in activity, and the attendants have now to keep a sharp Iook<^ 
out when cleaning the tank. 

We are enabled tO state that the increasing number ol 
demands for space in Faris International 
I Mu Krantz iduotantly to give up the idea of aiifhoi»yyigrt!iia eoil» 
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of Iwge (MBxA Ofjftivc Bolboo idtliin the pre- 
of the ExMbidoo. oott^tmcttoo wili tiike place at 
Ml events cither on po^c gtotui# lent by the 
aomc private vaeaa);tip«asat a«a^ distance frees the Champ de 
Mars. The pitlimlnary technical arrangement have been made 
by J1 Gtfsrd. The len^ of the rope wul be about 600 
metres* It will be conical ^ the largest end dose to the car will 
be $ centimetres diameter, the imallest end only d. The 
ascending force, ivben loaded inth ballast, guide ropes, grapnels, 
nod SOpassengeiiSy will be 5 tons. The weight of the cable will 
be ai tons when fully expended. The ascending force of the 
l^ydrcgen filling the envelope will be 23 tons* The diameter of 
the ballocm will be 34 metres, the height 50 metres from the 
lower part of the car to Che upper port of the valv<^ and the 
engine will be of aoodiorse power. 

The supplementavy smmber, 51, of I^tennama*sil/«i!^^ri 7 w«^»w 
contains the second half of the late E* Be Pruysseoaere’s travels 
in the region <rf the White and Blue Nile. This part contains 
the special scientific results of the accomplished traveller^ 
meteorological observatkmst barometrical altitude ol^servations, 
dver meiBureiiients» astronomical observations, triangulation of 
a part Of the Jeatra, besides the southern half of the map, con- 
structed by the editor, Herr Zoepprita, and a plate of some of 
the implements, weapons, utensils, ornaments, 6cc., used by the 
inhabitants of the region traversed. 

At the meeting of the delegates of the French learned socle* 
ties to be held at the Sorbonne, as we noticed last week, M. 
AUnard, the director of the ?uy-de-D6me Ob4»ervatory, will pre- 
sent a most interestmg paper, A telf-iegistering barometer has 
been kept in constant operation on the top of the Fuy-dc-D6me, 
and anodier similar instrument was observed at Clermont-Feriand 
during the same length of time. The difierence of pressure 
bas undergone most remarkable variations, which cannot be 
recounted for by the Laplace law for determining the altitudes 
t>y comparing barometers. The corrections of temperature will 
>e shown to be quite msofitciejit 

The Scientific Congress of France, a quite distinct organisa- 
ion, established by the late M. de Caumont, will hold its forty- 
Mtd session at Versailles, from May 17 to ay. A number of 
ittractive excursions have been arranged with the help of the 
ntmidpal auihoritlee, and there will be a fl >ral exhibition. 

At the meeting ol the St retersburg Society for the Protec- 
tion of Trade, March 21, the maps prepared last summer by M 
Orlod^duibftghh journey to the Baydaraksky Gulf, wereexhi- 
tdtfd. The furvey and levelling were made from the Irtish, up 
she Shchn^ya Kiver, and along the Baydaraka XUver to the 
baydaraksky Gulf. J^th rivers are navigaMe during the three 
nontht— June, July, and Aqgust. 

A Tomek telegram received by M. Siderof on March 1 8, from 
Mf. Sdmmfi^^beig’s mqpeditlgn, annoimoes the find, on the banks 
3f the Obi, near to the Mariindicy gold*washings, of a welL 
nwterved mammoth with f!ei^ and skin. The definitive eaca- 
ration of the carcass was stopped unttl instruetioas shotiki arrive 
rom St Petersburg, 

Da. J. F. BhANSVOKD, satgeon in the United States Navy, 
las bem investigating the antiquities on the island of Omotepe^ 
n l^^aJie iNleansgu^ eolleming large numbem of vases of various 
dads, hmlsl ntni» ornaments, and other oh^jects fivr the Natloiial 
dttsew M Washington. Among tite more Important points 
tUbstantiamd by him was tha occurrence on the Island pf at least 
hree sncceislfe add dlsthtct bases of prehistoric civUisatkni, aB 
dtlMimasdadortotha pmaapit epoch, these bdng Imunded and 
ketined by sntxmiifiim Very 

^ imaneds ol dnie dbiipiied 

w »>Uk wrkiMtwmItfftiMfItt nl Ikltt tiwdtf fMI tiuh iMUdt maatSusrn 


[ of^lavaAwm the decomposition of vegabdale deposits. Np 
estimam can be made of these eras, but they ate believed to 
oar^ the period bl the earliest overflows hack to a very remote 
antiquity. The objects of these successive layers are Vetry defi- 
nite and easily recognisable by the practised eye, and highly im- 
portant deductions in regard to the early eivilUatioa of that 
rrgion are expected from a critical investigation of the subject. 
Dr* Bransford has prepared an elaborate report on this sutqeot 
for preseuUtion to the Navy l>epartment, but, before publishing 
it, he has obtained permission to revisit the country, and settle 
some still doubtful points* 

A M^LVUrn correspondent writes that he and many other 
residents in that part of the country are desirous of having some 
legislative protection for the of such birds as are mentioned 
in the Wild Birds* Preservation Act. He wishes to know if 
there is any society for looking to the interests of wild birds ; if 
80 he and others will be glad to subscribe. The WoolhopC 
Field Club used to give rewards for the best collection of birds* 
eggs, but the rule was altered when the mischief of this course 
as regards ornithology became evident. 

Those of our readers who were at the Glasgow meeting of 
the British Aasodation last autumn will, no doubt, remember 
the interesting collection which was on view in the City Industrial 
Museum. 'Fhe Report of the Museum for 1876 has just been 
issued, and w'e are pleased to see that under the management of 
its Curator, Mr. Paton, it is rapidly increasing in sire and im- 
portance, and we have no doubt that ere long it will become, wliat 
so important a city as Glasgow ought to possess, a really 
valuable industrial collectiou arranged on a thotoughly scientific 
plan. 

At a recent meeting of the French Academy M. de Romilly 
called attention to some remarkable effects obtained by suspen- 
sion of water sucked up into a bcH jar closed below by a tissue 
With wide meshes ; in one arrangement, the net being metallic 
the suspended water could even be boiled by heat applied below. 
M. Plateau has just pointed out that he described this phen6* 
menon of suspension in 1867, in treating of the construction of 
aquatic axachnlda. 

A of the question (which has been disputed) whether 
toads eat bees, M. Brunet states, in Za Mature^ that going one 
day into his garden, just before a storm, he found the beei 
crowding into their hives. About fifty centimetres from the best 
hive there was a middle-sized toad, which every now and again 
rose on his fore-legs and made a dart with surprising quickness 
towards blades of grass. He was found to be devouring beesi, 
which rested on the grass-blades, awaiting tlieir chance to enter 
the hive* M. Bnmet watched till twelve victims had been de- 
voured \ he expected the toad*8 voracity would soon be punished 
with a sting, but in vain* Objecting to further destruction, he 
seized the toad by one of Iris legs and carried him to a bed ol 
cabbage thirty metr^i off, where he might do real service among 
tire caterpiliaTs* dtc. Three days after this, on going out to the 
hives, he found the same toad (which was easily disdnguhdiable) 
at Hs old work. M. Bnutet let him swallow only three or four 
bees, then carried him fifty metres in another direction Two 
days later the ** wretch** was again found at*hls pos^ greedily 
dovouring. 

OvR oorreiqiondettt, *<J. H.,**ltt describing the pt^ of 'Bm 
meteor of Majm^ i7i w seenbyhimat IMfslh mm Flentwoodi 
wrote f Hydrm for e Hydr«. Ike date ^ Mr. AinsUe 
letter shotM hare been March 19. 

Mr* Ewm» win m to state that hi Mi m 
Notalkm kit p. 41^ oA Btthl ftwwattd a 
rea^yjiii idioittdim Ai A Aa xrA Gi. 
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tM fmm ^ 0 ^'T* l^^hicli 

the'de8Cfipti6l^^ 1bf''>ttte Kev, 

in Bdtatn, md New Ir<^ 

iKild# Two of thm ^ be un^escnbed, iiinl were 

.nteed ' knd , ' rwi5»fV)(«ir*'*^Trof* v A* H. 

Iterod ifead n |aiti^'' notes on tbe Anatomy, '6f the 

tbiofiiwivcatioii w«« md 
Hit. !^W{^ Bttrtktt, ii^oiiim^ remaths on the aSnity of 
whi^ih it should occupy in a natural 
ehuM^eatkn. Fioni an of structure of the feathers, 

Bartl^ Imd , ooatO to the conclusion that Mmiifs was an 
fowls of the Ardcine group.-— Dr. Gunther, F.K,S., 
h pap^ contaihii^ an account of the fishes collected by 
"" >t* Feudian during the last Arctic Eafwdition. Amongst 
ie were several of great interest, especially a new species of 
^Jhtarr, for which the name Sa/mt^ arcltirus was ]f>ropose 4 This 
<^arr was discovered in freshwater laJtes of Orinnell-land, and 
vras stated to be the most northern fresh- water fish known to 
exist *^Mr. Mward Newton, C.M.G,, exhibited and read a 
paper on a collection Of bitds made in ibe island Anjuaa or 
Johartua, one of the Comorro group, by Mr. Bewsher,,of Mau- 
ritius, whereby the number of species now known to have 
occurred in that island was raised to thirty-five, of which four- 
teen were first Observed there by that gentleman. Five of these, 
namely, ZffS^dfs mnjmnmsis^ Tchiirm vu//nm^ EUma 
imditiUy fntdm ^ewsh^ri, and Turtur t^fmormsis^ were de- 
wfl>ed as new. 

Meteorological Society, March at.— Mr. H. S. Eaton, 
H*A., president* in the chair. — Capt. Fellowes, R.E., George 
Jinpian, Angus Mackinb^b, M.D., Robert W. T. Morris, Rrv. 
Edward Vincent Pigbtt, David Si, Skinner, L,R.C\P., and 
denary St, John Wood were elected Fellows of the Society,— 
The following papers were read Results of meteorological 
obaervations made at Patras, Greece, during 1874 and 1875, by 
iicRev. Herbert A* Boys. This is in continuation of a knmer 
ha|iier read hdmt the Society in 1875. The period embraced in 
the iwb pap4^rs— January, 1873, to June, 1875— covers a whole 
winter wmpiessed into about thirty days, a very long and showery 
spring, an excessively hot snmiiner, a dry winter of extreme cold, 
n summer of most prolong^ drought, a remarkably wet ami 
snowy winter, a vciy late beginning of hot weather, and the 
coldest day and night, and the lowest barometer reading for 
many years.— Contributions to die mcteorokigy of the PaaUc— 
Fiji, by Robert H. Scott, K RS. This paper contains a dis- 
cussion of all published information as to the climate of riji 
which the author has been able to discover. — ^^Local diurnal range, 
by S. It Miller, F.R. AS.— This was followed by another paper 
on the same subject, by William Marriott, F. M.S., which dis- 
cussed thje questions of whether the tables of corrections ior 
dinrnil range, at present used by a large numVier of observers, 
a|e trustworthy, and whether they are applicable to different 
places in the United Kingdom. The conclusions arrived at were 
that ^e present corrections could not be considered as accurate, 
that no iUrlcUy comparable records exist for imtituting a satis- 
ktqui^^ aiad that it is very undesirable to apply arty cor- 
wee^js whatevet to the observations to deduce meara^ horn them. 

; W^Hr. Nqgretti exhibited several new' instruments, 

V PAm 

of Sci^noeo^ March a6.— M. Peligot in the chair. 
-*^The following papers were read Remarks on the presence 
t)f bepidue ih c<^ gaSj by M. Berthelot The illuminating por- 
tion of the Parisian gas censiats mostly of vapour of benzine, 
forming al^out 3 pet dent of the whole volume. Fuming nitric 
aCldwa.^enipldyedmlheartaJysis, producing nitrobenzine^— On n 
^leccnt ^nimunication of Mr. Weddell reijjwding the adyantage 
ip beo'eahsM in replacing quinine by cinchoiiiolne, by M. Pas-» 
Mr* Weddm having atatCd that onchonidlne was disco- 
by ,M. Pasteur, the latter says this is atbributii^ too much 
defines his researches on the subject in 1853 .-^On 
of albumen, by H. van Tieghm. The ration of 
'.tn.fbe embtyo iq, s<^s was studied 1^ tivo 'methods' 
subjected 'to .geirmination ;a»d ob^ 
sem^ albumen during gemtinatte, of the 

'Tbmai^iw:o, modes of 'digestion the oliefliginous 
npd of' its own^. it;%esta 

Itklf^ the prod'ucts of 'dila intpribe. 

; i ^ amylacemis,^ 'oelllnlrt^ 

dmearionari! fhevibe to it onlvanM* 


iiient..-^Oh;‘|u^y»nt^ m»d wl/ M ’ ' 

coimatoited.'’^ Wf Sedill6t..-^pb»er.imth5i#a'^^ .^he •' 

aatefUtat td; ^ tire Obsemtpjy dTToijibdsh in ^876, yfith 
the large Fottcamt telescope, by Mi Ti^^^rand. Tliete ’telatd to. 
the first five satflSliteis only. From dba^rvations of thied of them 
the apparent diameter of Saturn^s ring^ls interred to be 
On a theorem relative to the expansion of vapours without ex'* 
ternal work, by Hiriu— On the theory of plane plastic platesi^ 
by M, Levy.— The president of the Vine-growing Society of the 
Pyrenees Orientales sent a document affirming that It is me ; 
American plants that have brought phylloxera into France ; ; 
all plantation of them is the sij^at of a fresh invaaio*i.— On 
the theory of frigorific machines, by M. Terquem.'^vDn the 
reflection of polarised light, by M. CrouUebois. He studies 
one of the fringes discovered by Airy, md named by M. Billet 
the vourh de smtdh ; showing what may be inferred from it, os to 
the physical constitution of a mirror (*>., its positive, neutm), or 
negative nature) ; the value of the angle of maximum polarisa- 
tion (first constant), and the azimuth of renevred polarisalion 
(second constant). — On the transformation of crystallbable 
sugar into inactive glucose in raw cane sugars, by M. Gayott. 
Heat atid moisture favour the transformation ; there is a real 
fennentation, with carbonic acid given off. By the mere decrease 
of crystallisable and increase of uncry stalHsable sugar, the 
yield in refining was diminished by 25 per cent in one 
sugar, and 33 per c<int. in another.— On the comjwsition of gtm- 
cotton, byM M. Champion and IVllet. The specimen analysed con* 
tamed (ashes deducted i *01 gr. ])er cent. ) free cellulose, i *00; dinitro- 
ceiluJose, 6 '0O ; principal nitrated product (by difference), 93 w. 
Supposing this product pentanitrocelluiose, and calculating the 
constituents on this hypothesis, we have, carbon, 3 Jfi‘ 54 ; hydrogen, 
279 ; nitrogen, 12*51 ; oxygen, 58*16 ; which analysis confirms.— 
Studies on the series of the quinolines; transformation of leucoline 
into amiine, by Mr, James Dewar, — On nitrolotuquinorte and chlo- 
ranilic acid, by M. Etard, — Ou the sewage waters of Baris, by M. 
Lauih. The facts cited prove that tire sulpbydric putrefaction of 
such water may be avoided by addition of lime, or (a much more 
important result) V»y simple aeration, Futrefaction only occui-s 
when the sewage water is kept out of contact with air. As such 
conditions prolmhly occur at the bottom of the Seine* the facts 
related may be utilised for its sanitation.— On the fecundation of 
the egg in the sea-urchin, by M. Perc7« He questions M. FoBs 
statement that the spermatozoids penetrate into the interior. — 
Hailstorm at the Cape of Antibes on March 21, by M, Ferridre. 
The storm came from the depths of the marine horizon ; its 
movcmenl was from west to eas^, and the hailstones, judging 
from the orientation of the deposits, must have had a gyratory 
motion. These facts seem to bear on M, Faye’s theory.— 
Chronic ananuia from stubborn nervous and digestive disorders 
continuing for five years ; ixansfusion of blood and cure, by M. 
Ore. Only forty grammes of tdood were used. Puncture was 
made wiiJiuut denudation of the vein. The transfused blood 
acts by .stimulating the organs rendered atonic, and by causing 
a frotiprathn of new globules. -•On the antiseptlO'^properties 
of Vrtchromate of potash, by M. Lauiorrois, The addition 
of 'j-ji-jr to ordinary water will render this conservative of 
organic products without decomposition, even in free aitv. , ^ ^ 
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TBE AECflC^ BLUE-BOOK 

T he admifablr Wuftratod votoiae which has just 
appeared in this unmvitiag form, tells a tale of 
Adve»tiirts as mtetestiog and heroic as anything m the 
long lacord of Arcuc discovery. It throws httle light on 
the <}uesdoti to which puldic attention has been too 
maeh directed this winter— whether any of the misforttmes 
of the eapeditiott were due to the officers who started 
the sledge p artier without adequate supplies of limc- 
juice. The leport of the Scurvy Committee will ap- 
pear m a lew days. In the mean time it is clear that j 
every pound weight on the sledges was calculated with 
the utmost care , that wherever anything was to he 
used m a fluid sUte an adequate corresponding supply 
of fuel needed to be earned; that none of the officcis? 
judging from the experience of previous sledge ex- 
peditions, seem to have anticipated scurvy ; and above 
all that the work of all the parties on and at the 
edge of the hitherto untrodden PaliSociystic sea proved 
so frightfully severe that if hme-juice m abundant 
rations had been taken the sufferings of the men 
would probably have been only mitigated It is to 
the severity ot the work, not to the absence of lime- 
jpice, that we believe the ternble outbreaks of scurvy 
which crippled the sledging parties to have been really 
due. In CommUnder Markham’s Journal, written on the 
spot a month out from the ship, he says, The invalids 
are not improving, and we are inclined to believe that 
they are all attacked with scurvy, though Ti/e/fov/i not been 
Ud to suppoi^^e that thcfe is any p> obnbthty of out bnn^ so 
afflicted and ate ignorant of the symptoms/* Swollen 
knees and ankles are of frequent occurrence in all Arctic 
sledging expeditions, and they were prepared ’to expect 
as much. Scurvy had scarcely been thought of, and the 
fact that it had not been thought of by officers whose lives 
and the lives of their men depended on their forethought, 
and who had studied the expenence of their predecessors 
with anxious care, is sufficient to show that, d priori^ there 
was httte or no probability of its appearance. After the 
expenence of Markham’s, AWndi^s, and Beaumont’s 
jpsrt&os, no future traveUers over the “ Palaeocrystic ” will 
lime-juice, but these officers seem all to have 
been unprepared for scurvy, Aldrich says m his journal, 
38th day out 

•‘The men are nearly all suffering a great deal with 
unfortunate legs, which appear to get worse every 
day, Th^s we all feel to be very disappointing, as it 
affi^cts the jontbey, and although stiff limbs were expected, 
everyone thought the stiffness would wear off in time. It 
seeins> howew, inclined to hang on, and sets at defiance 
hQ the limited medical skill we possess among us, and to 
succumbmg to turpentme hmment, bandages, good 
elbow grease/ &c, with regard to bandages, I am 
i^ostmrmd tp imply them, for some of the limbs are 
not at all healthy looking ; the alj^test pressure of the 
ffMOr l^ves a dent which remains a considerable time j 
^nd although 1 have given the most stringent orders 
about lacing the foot gear on vew slackly, 1 find the 
fooseiiintkbosudn string cuts an um, Ted 4 qokmg mark. 
One jMT two dmnot even bear to lie ags^ them, 

iiicOXnrt^^ night, 

Yol. mr^^wllau sSo 


everyone u very good tempere 4 , and eompkmte are 
rednead to a tmmdmm 

Lieut, Beaumont’s party was accompanied by Dr^ 
CCfppinger till May 4, and Beaumont says 

“ It was at^he end of this journey, May 6, that J. tfand* 
A.B„ one of my sledge jjrew. told me in answer to mf 
inquiry as to why he was walking lame, that his legs wtUt 
becoming very stiff, he had spoken to Dr* CoppingcT 
about them, but attributing the stiffness and sorenen 
then to several falls that he had had, he did not thiw 
much of It, before that officer’s departure : now, however, 
there was pain as well as stiffness, and both were m- 
creasing. I directed him to use hniment before he turned 
in, which he afterwards said made him better/’ 

This was the first beginning of scurvy, but even n 
medical officer attached to the expedition had obvfotis^y 
supposed It the mere common swollen leg and ankle ol 
ordinary Arctic sledging. Beaumont goes on — 

“ On coming into camp I examined Hand’s legs, and 
I found the thighs discoloured in patches, and from Idb 
I de:icr]ption of the stiffness and pain I suspected scurvy, 
j I had no reason to txpect it, tncLcd / had never tkmgnt 
I of it, but the striking resemblance of the symptoms to the 
ones described m the voyage of the Fox, as being tbooo 
of Lieut. Hobson, who suffered severely from scurvy, sug-» 
gested It to my mind, and my suspicions were confirmed 
by Giay, the captain of my sledge, an ice quartermaster, 
who, m his whaling expenence, ha<> seen much of it He, 
however, led me to beheve, at the same time, that it 
would probably wear off, saymg that many of the men in 
whale ships who have it lying ‘ ’twixt the flesh and the 
bone all the winter,’ as he expressed it, wear it off by the 
regular exercise and work of their occupation when the 
spring comes , it was a good sign, he said, that it should 
come to the surface. Thus, from the 7th until the 10th I 
waited, hoping that his words might prove true. I wa» 
very reluctant to order Lieut Rawson to return, it WaO 
like sending back half the party , it would be, I felt* a 
great disappointment to him to turn back then, and niO 
advice and assistance would be a very great loss to me, 
but the indications of the disease and their aggravated 
nature became too plain to be misunderstood---sore mA 
inflamed gums, loss of appetite, Ac., all pointed too 
clearly to scurvy , so on May 10 it was arranged tl^ 
Lieut Rawson, with his parly, should take Hand 
deciding, on his arrival at Repulse Harbour, whether tO 
cross over to the Atert or go on to Polans Bay. I at Ike 
same time called upon the remainder of my men to say 
honestly if they suspected themselves to be suffering from 
the same disease, or could detect any of us symptoms, as 
m that case it would be better for the party to advance 
reduced m numbers than to be charged with the care of 
sick men. 1 did this because two of them hadcoiaplamed 
of stiff legs after tlie hard work on the snow slopes, but thegr 
all declared themselves to be now perfectly well, and mo£ 
anxious to go on,” „ , 

So much for the scurVy question 'the Blue-Book 
makes it manifest that neither the commanders of the 
sledge parties nor Captains Nares and Stephenson, nor 
Dr, Coppingcr suspected that the sledge parties would be 
in danger of that terrible disease. 

The most mteresting part of the story H told m tfio 
daily journals kept by Markham, Aldrich, and BeaumonL 
No reader of these simple and modest recoids will doubt 
that " the ancient spirit is not dead ’’which has 
the TJeUon Jack in triumph over every ocean, and plan#e 4 ^ 
it whetevear honour and danger were .most surely to bf 
finmA 

«»0d Aldrich 1^ the AUrt on ApeS % mr 

u n 
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ww read ftcm «ie Itifciv. 0* 1^. Caiiil!»ri%6* in wliidli 
hn jj^e tluB desctiptk>n$ of sot^ eoiUctod % the Rev. 

Brown in 0nke of York Isitoo* New Bntni»i tnd New Ire- 
Sintli. Two of the«e *0 he nndesenhed, jwkJ were 

Otoed ifmmi eM Sate^es — IVof. A. H, 

&t2Tod rmi n {ntper contifiiiiinl; notes m tUe im&tofmy of the 
Mask heet {Meamts eominitnWtkni was reed 

{fom Hr, Bdwar 4 Blaitlnftt, cOlxlAwit^ retoarhs on the aSmty of 
Msti^ and the iMjtsItion which it should occupy in a natursi 
elMlhcatlon, From an eammiOAtion of stmetme of the feathers, 
Hr* Bftvtktt had qciiim to the conclusion that Mesites was an 
sberraht fo)i?in of the Ardeine group*--*hr* Gunther, F.K.S,, 
read a jjdper containing an account of the fishes collected by 
Ou|rt, Feuden during the last Arctic Expedition, Amongst 
those were several of great interest, especially a new species of 
Chfttr, for which tlie name * 5 rf/wa an turns was proposed. This 
Pharr was dwcovcml in freshwater Jakes of Orinnelldond, and 
was stated to be the most northern fresh^water ftsh known to 
aaist— ‘hfr. Edward Newton, C.M.G., exhibited and read a 
oapet on a collection of birds made in the island Anjuan or 
fohauna, one of the Comorto group, by Mr, Bewnber, of Mau« 
•itius, whereby the number ot s^Hsciciy now known to have 
jccurred in thAt island was raised to thirty-five, of which four- 
etm were fir.Nt observed there by that gentlemsn. Five of these, 
latndy, Z&ster&fts aHjmnmAs, Ttkttrm vuiphui^ AV/mVr hn^t* 
muiafa, lurdns i>msAm, and Turtur imncremts^ were de- 
icaHbed as new. 

Meteorological Society, March 21, —Mr. If, S, Eaton, 
if. A,, president, in the chair. — Caj)t. Fellowes, K.E*, George 
Inman, Angus Mai,kuit^>sh, M,D., Koliert W. T, Morn*, K«v. | 
B^Ward Vmoent Pigott, David 8. Skinner, L.K.C l\, and I 
Henry St. John Wood weie elected Felhmi^ ol the Society. — ] 
The following papers were read : — Kebulis of m^ttviiol >gical j 
observations made at Patras, Greece, during 1874 and 1875* by 
be Rev* Herbert A. Boyt». This is m contumatiou of u turmcr 
paper read liefore the Society m 1875. The puuod embraced m 
beiwo papem— January, x875> to June, 1875 -coveis a whole 
(pitlter eompte^ei into about thuty days, a very long aud showery 
iprlng, an excessively hot suminci, a dry winier of extreme cold, 

I. summer of most prolonged drought, a remat kably wet and 
itiowy winter, a very late begmmng of hot weather, and the 
coldest day and mirht, and the lowest bayomeler reading for 
jumy years*— Contnbttdohs to llie meteorology of the iWUc - 
riji, by Robert H. Scott, F.R.S. This paper contains a dus- 
mssion of all published information as to the climate of I'lji 
which the author has been able to discover. - Local diumal range, 
^S. If. Miller, f,R,A.S.— 'This was followed by another paiur 
m the same subject, by WdUam Maniott, F.M.S,, which div 
stt&sed the questions of whether the tables of corrections for 
diurnal range* at present used by a large number of ob^vers, 
ate trustworthy, and whetlier they are applicable to different 
places itt the tSited Kingdom. The conclusion, arrived at wcie 
that the present corrections could nut be considered as accurate, 
thAt no sfitcfly coiuparahle records exist for mstiiutuig a satia- 
fiictdry inquiry^ and that it is very undesirable to apply any cor- 
sections whatever to the observations to deduce means from them. 
^Mr, Nagictti cxhibtted several new instruments, 

Paris 

Aeadomy of Sciencea, March ss6.— M. Pellgot in the chair. 
—The following papers were read Remarks on the presence 
pf beushte in coal gas, by M. BertheJot The illuminating por- 
tion of the Parisian gas oenSiets mostly of vapour of benatne, 
forming aliout 3 per cent of the whole volume* Fuming nitric 
ueid was employed in the an$i1ySts, producing nitrobename.— On a 
recent communication of Mr. Weddell reg^ing the advantage 
jlobeyASdtsed in replucii^ quimne by cinchonidine, by M. Pas- 
^enr. Mr, 'Weddefi having stated that chtchpnidine was disco- 
lOMd by M. Pasteur, the latter says this is aUnbuthig too much 
tnBmi, and defines Ms researches on the subject in 1853.— On 
tke of albumen, by M* van Tieghem. The relation of 

ihi to the embryo m seeds was studied by two methods 

— oboervMglisoIafedalbnmen to germination andob« 

sarvii^ the diaso^ntfoni of albumen during gennimithm, of the 
taitke seed* twtt are two modes of dfeestiom ; the okagihous 
Eihd aleuMA olbnnfod has an activity of it» own, it 
Mf, md the Mimp alisorbs the products of this interMW 
tesden j it Is a to ft The amylaceous and ceUnlosie 

ijtSumens, on arejp^vej ore digested by ihe 

embryd^ each ih iti Ihmik mi the products of m external 
iligestfou are tlam absmbed byitf they are to it cm^aiiuitd<* 


mcnt--<hapt^^ and early trepaj^on fkeetam 

GompUoated by aidfodem, by M. Scdillot’T-.Observatiomj of the 
satellites of Saturn, at die Obscrvatoiy of Toulouse In iSyfiivyiiJi 
the large Foucaidt telescope, by M. Tisserand, 'fhese relate to 
the first five soteQltes only. From observations of three of them 


On a theorem seloi^e to the expansion of vapours without ex-* 
temal work^ by M, Him.— On ihe theory of plane Bostic plates, 
by M* Levy.— Urn president of the Vine-growing Sodety of the 
Pyrenees Orietttoles sent a document atfirming that it is ihe 
Atnerioan plants that have brought phylloxera into France j 
all plantation of them is the signal of a fresh invasion.— ^On 
the theory of Irigorlfic machines, by M. Terquem.— On the 
refiection of polarised light, by M. Croullebois, He studies 
one of the fringes discovered by Airy, and named by M. Billet 
the tmrhe destmdU ; showing what may l)e inferred fiom it, as to 
the physical constitution of a mirror (/>., its poMtivc^ neutral, or 
negative nature) ; the value of tlie angle of maximum polawsft,- 
tioti (first constant), and the A/iniuth of letiewed polari'^ation 
(second constant). — On the iransiormation of crjsiallisahlc 
sugar into inacuve glucose m raw cano sugars, by M GayOn. 
Heat and moisture favour the transfommtiun ; there is a teal 
fermentation, with cai borne acid given off. By Ihe mere dcciense 
of crystollisable and incieose of uncjystallisable sugar, t)ie 
yield in refining was dimunshcd by 25 per cent, in one 
sugar, and 33 per cent, in another.— On the tomposition of gun- 
cotton, by M M, Champion and r« IJet. The spec.men analysed con- 
tained (ashes deducted 1 -01 gr. iier cent. ) free cdlulowe, i -OO; dimtio- 
telliilose, 6*00 ; principal nu rated product (fey difference), 93*00. 
Supposing this product pcntanitrucellulose, and calculating the 
consutuents on tms hyfxithesi^, we have, carbon, 26*54 ; hydrogen, 
2*79 *» mtrogen, 12*51 , uxygen, 58 16 ; which analysis confirms,— 
Studies on the senes ol the qumofines; transformation ol IcucoUue 
into andmv, by Mr. James I)ew*^aj.— f^m nfirototuqumbne and chhv 
ranihc acid, by M. Ltard, — On the sewage watets of Bans, by M. 
Lauth 'fhe facts cited prove tliat the sulohydiic pulretactiou of 
such water wa> be avoided by addition ot ame, or (a much mere 
imixnt ant result) by simple aeration. PuaefaUiou only occuis 
when the sewage water is kept out oi conUct with air. As such 
conditions jirobably occur at the bottom ot Ihe Seine, the fads 
related may be utUiised for Us samtation* - < In the fecundalicm of 
the egg m the v# a- urchin, by M. Perez, lie questions M. FoPk 
statement that the spermatozuids penetrate mto Ummterioi. — 
Hailstorm at the Gape of Antibes on March ai, by M. Pernere. 
The storm came from th^ depths of the manne horuou ; u& 
movement wa<i from west to eas% arid the hailstones, judging 
from the ouentation of the deposits, must have had a gyrauiry 
motion. The.*ic facts seem to beai on M. FaycT theory. — 
Chronic anoiinia from stubbuin neivoas and digestive disordcn 


amtuimng for five yeais ; transfusion of blood and cure, by M* 
Ore. Only forty grammt<i of blood were used. Puncture w-as 
made without denudation of the vt jn. T'hc transfused blood 


acts by sluuulaimg thf‘ orgau> rendered atomc, and by causing 
a proUptralim of new globules. On the antiseptics**^ pi operties 
of bichromate of potash, by M. lAuioirols. The addition 
of to ordinary water will lender tins conseivative of 
organic products without di compoillou, even m free air* ^ « 
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THURSDAY^ AfRStl la, 1877 


«^ve!9oi)ie is good temperedi and «o«|]p)iaints tm 
wSmtA to a xoinimm." 




TMM ARCTK^ BH/S^BOOK 

nra® admirnWy aitifitmted volume which has Just 
appeared io thie unmvfting form, tells a tale of 
adventures aa interesting and heroic as anything in the 
long record of Arctic dbeoveiy. It throws little light on 
the <^don to which pnUic attention has been too 
much directed this wmter-**-whether any of the misfortunes 
of the atpeditipn were due to the officers who started 
the sledgh p artks without adequate supplies of lime* 
Juice* The report of the Scurvy Committee will ap- 
pear tn a lew days. In the mean time it is clear that 
every pound weight on the sledges was calculated with 
the utmost care ; that wherever anything was to be 
used in a fluid state an adequate corresponding supply 
of fuel needed to be carried ; that none of the ofliccrs> 
judging from the experience of previous sledge ex- 
peditions, seem to have anticipated scui-vy; and above 
all that" the work of all the parties on and at the 
edge of the hitherto untrodden Palosocrystic sea proved 
so fnghtfully severe that if lime-juice in abundant 
rations had been taken the suflenngs of the men 
would probably have been only mitigated. It is to 
the severity of the work, not to the absence of lime- 
jpice, that we believe the terrible outbreaks of scurvy 
which crippled the sledging parties to have been really 
due. In Commander Markham^s Journal, written on the 
spot a month out from the ship, he says, The invalids 
ore not improving, and we are inclined to beheve that 
they are all attacked with scurvy, though we have not been 
hd fo suppose thai then ts any prahabihiy of eur betng so 
evicted and ase of the symptoms,** Suolien 

knees and ankles are of frequent occurrence in all Arctic 
sledging expeditions, and they were prepared Ito expect 
as much. Scurvy had scarcely been thought of, and the 
fact that it had not been thought of by officers whose lives 
and the lives of their men depended on their forethought, 
and who had studied the experience of their predecessors 
with anxious care> is sufficient to show that, d priori^ there 
was iittI#or no probability of its appearance. After the 
experience of Markham^ Aldrich's, and Beaumont's 
no future travellers over the Pal«nocrystic ” will 
lime-juice, but these officers seem all to have 
been unprepared for scurvy. Aldrich says in his journal, 
3flth day out i— 

"The men ate nearly all suffering a great deal with 
their unfotmnate leg^ vmich appear to get worse every 
day* This we all ifeel to be very disappointing, as it 
affects the Journey, and although stiff limbs were expected, 
everyone toouglil the stiffiiess would wear off in time* It 
seems, hovmer, indined to hang on, and sets at defiance 
all the limited medical skill we possess among us, and to 
scorn succumbing to turpentine liniment, bandages, good 
^ elbow |rease,* etc. With tegai^ to bandages, 1 am 
almost afraid to apply them* for some of the limbs are 
not at all healthy looking ; the slightest pressure of the 
flngor leaves a dent whiim remains a considerable time \ 
although 1 have given the most stringent orders 
alfiout Ucing the foot gear on very slackly, I find the 
loosest moccasin string cuts an red-lqoking mark, 
or two caimot even bear anyone to lie s^ainst them, 
wiM makes it excessively at night, alOiOiigh 

HbL* mr.*«JroL s8o 


Lieut, Beaumonfs party was accompanied by 
Copb^nger till May 4, and Beaumont says 

" It was at J:he end of this journey, May 6, that J. HaiuL 
A.B,, one of my sledge jirew, told me in answer to my 
Inquiry as to why he was walking lame, that his legs WeSO 
becoming very stiff, he had spoken to Dr. Copping 
about them, but attributing the stiffness and sorcimelf 
then to several falls that he had had, he did not thhok 
much of it, before that officer's departure j now, h6wever> 
there was pain as well as stiflhess, and both were in- 
creasing. 1 directed him to use liniment before he turned 
in, which he afterwards said made him better," 

This was the first beginning of scurvy, but eVCn a 
medical officer attached to the expedition had obvJouSl^ 
supposed it the mere common swollen leg and anldw 
ordinary Arctic sledging. Beaumont goes on 

" On coming into camp I examined Hand's legs, and 
found the thighs discoloured in patches, and from M4 
description of the stiffness and pam 1 suspected scurvy. 
/had no reason to expect it^ indeed I had never thau^ii 
of itf but the striking resemblance of the symptoms to the 
ones described in the voyage of the Fox^ as being thos^ 
of Lieut. Hobson, who suffered severely from scurvy, sug- 
gested it to my mind, and my suspicions were confirmed 
by Giay, the captain of my sledge, an ice quartermaster, 
who, in his whaling experience, has seen much of It. He 
however, led me to beheve, at the same time, that ii 
would probably wear off, saying that many of the men it 
whale ships who have it lying * 'twixt the flesh apd 
bone all the winter,' as he expressed it, wear it off by the 
regular exercise and work of their occupation when tbt 
spring comes ; it was a good sign, he said, that it should 
come to the surface. Thus, from the 7th until the lotb 1 
waited, hoping that his words might prove tiue. I wUfS 
very reluctant to order Lieut. Rawson to return, it wai 
hke sendmg back half the party ; it would be, 1 felt, a 
great disappointment to him to turn back then, and hk 
advice and assistance would be a very great loss to mOj 
but the indications of the disease and their aggravated 
nature became too plain to be misunderstood^iore and 
inflamed gums, loss of appetite, &c., all pointed toe 
dearly to scurvy ; so on May 10 it was arrangexi thai 
Lieut. Rawson, with his party, should take Hand back 
deciding, on his arrival at Repulse Harbour, whether S 
cross over to the Alert or go on to Polaris Bay. 1 at tht 
same time called upon the remainder of my men to sa> 
honestly if they suspected themselves to be suffrring hm 
^e same disease, or could detect any of its symptoms, an 
in that case it would be better for the party to advance 
reduced in numbers than to be charged with the care d 
sick men. I did this because two of them had conml^ned 
of stiff legs after the hard work on the snow slopes, mtt th 0 f 
all dedared themselves to be now perfectly wdl, and mcist 
anxious to go on*" ^ , 

So much for the scurvy question. The Blue-Book 
makes it manifest that neither the commanders of the 
sledge parties nor Captains Naarcs and Stephensok not 
Dr. Coppinger suspected that the sledge parties would be 
in danger of that terrible disease. 

The most interesting part of tlie story is told in the 
daily journals kept by Markham, Aldrich, and Beaumont 
No reader of these simple ond modest records will douM 
that " the ancient spirit is not dead " whidh has 
tbe Union Jack In triumph over every ocean, and ptah^ 
it wherever honour asnd danger were ^most surely to 
tamdi 

the Af/sv/ on Ap# 3^ 
an 
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U €6mpaay to Ca|>e Josii^ Henr^f-^tetitode 
f^ 9 m that poiH Mm^cham stntok atraiglit north on A|irtl i 1 , 
0tecfi men mA threo »Wlyes» woighlt^ In kll 6,079 
or 40J cwt«.<^per iwan* They carried two 

with them, the foet of which, wtii^mg 740 Iba, 
hlN| to he abandoi^ on April 19, whU# the second, 
Itieighiog 44^ lbs«, their only chance of safety if the ice 
up, hKud to be abandoned on May 27, while 
they Wm stIU ee?en or $0 from the nearest land. 
The ice oh thi^ surface of the does was covered generally 
whh enow some three feet deep, and the men sank in it 
beyond thehr knees. If the Paljeoctystic sea had been a 
deftly level plain covered with loose powdery snow, the 
tiork to get to the pole would have been hard enough. 
The party found it much such a place as South Kensington 
might be after an earthquake had toppled half the houses 
iMo ruin. There was seldom a doe or flat ice-surface 
of any cafetent-^rardjr as much ai a mile in any direction 
--never more than a mile and three-quarters. ** For the 
last ten or fifteen days of our outward journey,’* says 
Maikham, floea were few and far between, and it might 
almost be said that our road lay entirely through hum- 
mocks and deep snow-drifts.** A hummock is a huge 
m4$s of ice-blocks piled up hke builder’s rubbish. The 
highest mass measured was 43 feet 2 inches, but many 
were observed which exceeded that height, and were 
estimated as between 50 and 60 feet. On the heavier 
Apes were high hillocks apparently ionned by snow drift, 
thd accumuiatton probably of years, resembling diminutive 
snow mountains, and varying from 20 to over 50 feet in 
bdgbb If across this sort of material that the parly 
bad to drag themselves to the pole. They found that they 
could scarcely ever get along without ** double banking.** 
They had two sledge crews for three sledges, and they had 
calculated to pull the heavy sledge by the whole fifteen 
men, and to return for the lighter sledges which were to 
come up together, each dragged by its seven or eight 
men. Thus three miles of ground would have had to 
be traversed for every mile made good. In fact even 
the smaller sledges needed almost always the whole 
fi^lteen men^ and after the larger ice-boat was abandoned 
on April 1 9th, there was little difference of weight between 
them. Thus each mile in advance cost five miles walk- 
ing, three of them full loaded, two through the snow and 
Without the steadying support of the drag-ropes. The back 
jOtuneys were found almost as fatiguing as the others. 
From April i6th (Gipe*" Joseph Henry) to May X2th, 
the most strenuous efforts carried them from 82.49^ 
to 83.2a26, Ic, 3t minutes northing, or about thirty- 
sk Enfi^ish miles in« twtenty-sk days, an average 
iof tniles a-day advanced, and of seven miles walked. 
The advance was soon impeded by the illness of the 
men. It is on the 14th— eleven days from the ship, three 
days from the depot and last land at Cape Joseph Henry 
we first find the ominous entry, pain in his ankle 
and knee, both of which exhibited slight symptoms of 
puffiness^^ On the 16th the patient had to be put on one 
pf tbe Pledges, «o that already there were only fourteen 
men at the dbraWeropes and ifiolbs. more to drag. the 
17th another mm cannot drag but is just able to hobble 
after us/’ cawyihg, that is to say, his own weighty but only 
for hatf the dSy. Ob the ;9tb both had to be carried, 
and another man M out from the drag^ropes, Atehongh 


they dfCn^ed their ice-boat, 740 lbs. weighty pn the tpth, 
on tlm 2$^ a fWth man is reported weak A fifth man 
^'can scariudy walk’’ on May 2nd, and on May 3rd all five 
are ** utterly helpless and therefore usetess/ On May 
4th **more ^ the men are complaining of sttfihess aitd 
pain in their legs, which we fear are only the premoni- 
tory symptoms.*’ Here is a glimpse of the party on 
IMay 6th 

** The sick men are invariably the cause of great delay 
in starting, as they are perfectly helpless, being even 
unable to dress or undress without assistance. We appear 
to have arrived at a perfoot barrier of hummocks and ; 
portions of floes, all broken and squeezed up and covered ; 
with deep snow. It is possible we may be able to pane- | 
trate these obstacles, eventually reaching larger and more i 
level floes, on which we may be able to make more rapid \ 
progress. We ascended one large hummock, from the 1 
summit of which the prospect was anything but en- < 
couragin^^nothing but one vast illimitable sea of hum- , 
I mocks. The height of this hummock was ascertained by 
means of a lead line, and was found to be from its summit | 
to the surface of the snow at its base 43 feet 3 
inches. It did not appear to be a floe-berg, but a mass 
of hummocks squeezed up and cemented together by 
several layers of snowr, making it resemble one huge solid < 
piece. The travelling has been exceedingly heavy, and ; 
with the weights on the sledges augmented, the deep 
snow, and a third of our band hors de iombaty it is next , 
to impossible to advance many feet without resorting to 
* standing pulls,* or the endless * one, two, three, haul”” 

On the 7th they had to “advance with one sledge, * 
unlmd ity rctuni with it empty, and then bring on the < 
gear and invalids.’* On the 8th “ the interior of our tents \ 
have more the appearance of hospitals than thehabita- \ 
tions of strong working men. In addition to the cripples, 
four men arc suffering from snow blindness/* It is in this ^ 
condition that they struggle through the sea of hummocks. ' 

“The hummocks around us are of different heights 
and bulk, varying from small fragments of ice to huge ' 
piles over 40 feet high. Some of these larger ones are 
simply masses of squeezed-up ice, whilst others of great 
magnitude, but perhaps not quite $0 high, are the regular 
floc-bergs. Between these hummockB, and consequently 
along the only road that is practicable for our sledges, 
the snow has accumulated in drifts to a great depth, and 
these forming into ridges render the travelling all the 
more difficult. Some of the tops of these ridges are 
frozen hard, and it is no uncommon occurrence to step 
from deep snow through which we are floundering up to 
our waists, on to a hard frozen pieccj and m<m vorsfL x 
Occasionally these ridges are only partially frozen, Sdm 
ciently only to deceive one, which makes it exceedingly ’ 
disagreeable and laborious to get through/* | 

On May 10, “ with five out of our little force totally < 
prostrate, four others exhibiting decided symptoms of the 1 
same complain^* Commander Markham sees that it would | 
be “folly to persist pushing on ** They have been forty | 
days out and arc only provisioned for thirty more. On | 
the uth those left decently strong go opt in the morning \ 
for their farfoejft nonh—i J miles out from the cimp, 399J 
from the pble. There they sang the ’’ Union Jack Old ^ 
England,** the “Grand Pal^cocrystic Sledging ChoruA’^ . 
winding up, like loyal subjects, with “God eave the ^ 
Ouecn/* they got back to the sledge they fowatfliea , 

a magnum of whisky sent for the purpose by a genial 
and hencelbrth famous ecclesiastical potentate, , 
Dean of pitndee,'^ smoked a lingfo ajfieoerP^^ , 
septed them hoc before ^ ^ f 
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e^iimnicd the eoltary had shot on the 

wey oet the etoty of ttw^ letem journey if in^ 
tensely iiatereftin*. On June h had still forty 

eftilef to gOjf and doubtless were near the end of their 
pforisionSi Lkut, Patr^'-whose untiring energy and ad* 
niiraWt *^road«maldng^ made him the very perfection of 
companions for Commander Jdaifcham^started alone on 
a desperate walk to the'ship for assistance. They had only 
^pod </ thirty •J^ur in the party ^ and even 

some of these ate shaky, ^ says Markham on May *5. 
Fortunately two of them, both excellent, remained to 
Parr a fortnight laten The first death of the party hap* 
penednext day, but the day after, June 9, late m the 
evening, relief came. Parr's wondeiful walk-far more 
memorable than Wc&lon's or O’Leary's- probably saved 
the lives of one or two men of the gallant paity which 
has come nearest of any human being, possibly nearest of 
any living creature, to the solitude of the North Pole. 

Space alone prevents us dwelling on the equally in* 
teresting work done by Aldrich on the northern shore of 
the American continent, and by Beaumont on North 
Greenland. The names of Markham, Aldrich, Beau- 
mont, Parr, and Sir George Nares, have been added 
definitively to the long list of our Arctic heroes. Few 
things have been finer in seamanship than Sir George 
Nares' passage up Smith's Sound and Robeson Channel 
into the Palieocrystic sea and home again. The skill 
w'ith which be devised and combined the exploring par* 
ties and prepared everything so that the utmost was 
accomplished which it was possible for brave men to 
accomplish without useless sacrifice of human life, has 
scarcely yet received sufficient acknowledgment either 
from his country or from the public. 


A NTH RAC BN 

Anthracmj its ConsHtution, Properties^ Manufacture^ 
a$td Dertvaiives, including Arhfiual Alizarin^ 
Anthrapurpunn^ &*c., 'With their Appluatio/u tn 
Dyeins^ and Printing. By G. Auerbach. Tianslated 
and edited by William Crookes, F.K.S. (London : 
t^ongmans, Green, and Co., 1S77.) 

F rom the extent to which the anthracene and arti. 

ficlal allsaarin industnes have grown withm the last 
few years, and the interest taken in them in England, it 
has been deemed advisable to biing forward an English 
edition of Auerbach's text-book on the above subject This 
work has been carried out by Mr. W. Crookes, from a 
revised manuscript supplied by the author. 

In the author’s preface to this volume wc arc told that 
since tlie production of the first German edition four 
years ago, from the amount of new facts recently brought 
io light, it has been found necessary to make various 
additions, so as to render the treatise complete up to the 
praatnt date. Tha arrangement of the earlier edition has 
been to a certain extent adhered to, but made rather more 
systematic, piecing certaio of the compounds in groups to 
admit of easy reference 

At tho commencement a short acecount of anthracene 
{s giten, and reference made to the first investigations of 
tl^ebody, by Dumas and Laurent in 1832, and the later 
4 lsc«^V«^iesdf Fritssche, Andenma, Berthclot, Graebe, and 1 
with someremarks opi the views entertained 


iw 


I by these two latter chemists, with regsi^ to the const^« 
tion of anthracene and its derivatives^ Alter dk^sertbing 
the physical properties of this body, and flie different 
modes in which it may be formed, a full deacripti«m*ls 
entered into of its manufacture on a large feenp 
coal tar, accordbg to t)|je results obtained by % KdMV 
who has made a careful study of the preparation Of 
anthracene from soft pilch. A description is also giibn 
of the furnace best adapted for the distillation of the 
pitch, and the different methods for purifying the erode 
anthracene by extract! on with heavy naphtha, and $ub]i» 
mation. 

In treating of the methods for the valuation of crude 
anthracene, the older processes in which it may be 
tracted by means of alcohol or carbon disulphide xm 
mentioned, from their having to a certain extent an bi$<^ 
torical interest, but which have been superseded by the 
method of Luck, in which greater accuracy is obtained* 
This latter method depends on the conversion of anthrja* 
cene into the theoretical quantity of anthraquinon whed 
dissolved in glacial acetic acid and boiled with chromic 
acid. A full description is given of the hydrides of 
anthracene, and its chlorine and bromine derivatives. In 
the description of antbraqumon, before entering upon Its 
properties and manufacture, the various methods in which 
It may be synthetically -formed are discttssed, among 
others, the method of Bayer and Caro, by means of which 
the anthraquinon derivatives may be formed from phthallc 
acid and phcnolcne ; the discovery of which method has 
added much to a clearer conception of the nature of 
anthraquinon. 

The latter half of the volume deals with the history aadi 
preparation of natural and artificial alizarin, and the con* 

I sideralion of its derivatives. In describing the different 
processes for the preparation of artificial alizarin, menliott 
1$ made of the improvement on former methods intm*^ 
duced by Graebe, Liebermann, and Caro, in which they 
produce it from monosulphanthraquinonate of soda ; the 
advantage claimed by these over the other methods bemg 
the ducct conversion of anthiacene into bisuiphanthra* 
cenic acid, and its transformation into bisulphanthra^ 
quinonic acid by cheap oxidising agents. 

Anthrafiavic acid, chrysammic acid, purpurin and their 
derivatives receive full consideration, and an appendix fe 
attached containing some practical receipts for dyeing 
I with purpurin and avtifictal alizarfn. 

The volumU concludes with a most valuable biblh>- 
graphy embracing a list of the substances treated of 
throughout the work arranged in alphabetical order, with 
the names of the authors %i^o*have written on that 
particular branch of the subject, and with exact reference 
to the journals in which the researches have been pub* 
llshed. As papers on the different subjects mentioned in 
the volume are scattered over many different periodicals, 
the completeness with which this bibhography has been 
arranged will prove a most valuable assistance to those 
who wish to consult the original memoirs. 

We observe that throughout the edition Mr* Crookes 
has retained the German mode of writing anthmCfiM 
without the final ” e " ; this may be unimportant, but fe fe 
not the method usually adopted in English tex&bb<l^t 
There is a slight tnfetake at the top of page i$7 in 1)9# 
use of the term ** ferrous ” instead of ferric," Thilf ^ 



a but in the ipailictiilnr reac!ti<m di^Cfibod | F*rbdbi nnd iFaraadenie ami on bHiftb 


ptnomt impmtmtt. 

We fteel sure tbal Mn Cvookes will receive tbe tlumks 
eiftlictse interettted in this subject in Engluncl for the cate 
ikud cotnpleteii^s$ with which he has arrimgyd and carried 
mt the textbook, « 

mX BOOK SHELF 


vatoiy 

FgaitAee dih phenomfnon is ilte most reuiarhahie of % 
many 5amew%t wlar ones that it hd been toy good Muoe 
to Witness dtumg the last forty years, the diieC featutifcs bdag 
brillttncy and persistency 

Fig X tepments the appearance at $ t an ovdlPaty halo 
of aal^ radnia, with an elongated mock sun ht the apex* This 


HatFH^rs mt^ng ^onpr En^itsh AnUquUm. By 
PeweBynu Jewitt, F.S*A., dfcc. (London : Hardwicke 
and Bo^e, 

ought to be an extremely useful little manual to 
who desire to obtain a knowledge of the vanous 
classes of antiquities to be found m England, both pre- 
historic and histoiic* Mi. Jewitt writes with full know- 
ledge and in a manner that cannot fail to secure the 
attention of the reader* He theorises very little, confin- 
ing himself mainly to a statement of facts in reference to 
the vanous objects included under the name of antiquities. 
He speaks of barrows, stone-circles, cromlechs, flint and 
atone implements, brpnze instrumenu, Roman remains of 
various kinds, ancient pottery, arms and armour, sepul- 
chral slabs and brasses, coins, chuich bells, glass, tiles, 
tapestry, personal ornaments. Thus, it will be seen, Mr. 
Jewut*s programme is extensive and varied, and although 
tmiA cannot be said in the space at his command, his 
little work will prove a very useful introduction to works 
of a more special kind. Not its least valuable features 
arc the illustrations— upwards of 300— which accompany 
the text. 

LETTERS TO THE EDITOR 
Kihkwdoes mt koMhtm^Hf /orojftuwn^ exjf^rrsfed 

ky hi c&rresjh0n£lmti Nmfhef um he ttndetiefki to rdutn^ 
<»jK u t$n€$p&nd mih the ttm/efs ofi, fejeeted mamtscui^H 
He ft teilm e/amtijmetfs amptmteaftmt J 
Centralism in Spectroscopy 


tn Nature, vol. xv, p. 4^% there sue some remarkable 
tmmter-MSwtlons by Mr, Chmtie to certain of mymatter-of- 
fact statement* on your p. 449 , of which the most preising for 
me to notice is the paragraph wherein he declares that •* the 
Edinburgh Observatory has, for the last/v^r years, po^essed 
thm spectroscopes which are almost precisely identical with 
those used with such effect by Dr. Huggins.” 

I beg to say that the above is not the case, and for this, 
mmm other reasons, via., that though three spectroscopes arc 
there in part, they belong solely as yet to U M. Office of Works 
in i4>ndoiw which ofiice, moreover, decided long since to retain 
all of them to their makcr^ in hea of ofte new spectroscope. And 
Mr. Christie must have known of this perfectly well when he 
Vrmrn the above paragraph, for the cnrpimters of the department, 
who fetched away, about nine months ago, the on© and only coUi- 
lo all those three partial spectroscopes, in order to s^^d it 
ba <;k to its maker, spoke, as a matter ot notoriety, of Mr. 

' Cbriatiehimself being the adviser of H.M. O/ficcof Works in 
f W itanaaction, as well as the designs'* of the one new spectro- 
scope ordered uy the LondoiL office to take the place of the 
former three, but not received here yet 
With regW to the other new, and far more important, 
Oretmmek spectroscope, of which Mr. ChnsUe both chides me 
for not waiting for the full account lo appear, os he now inti- 
mates, in a forthcoming number of the P*oc(Htn^t of the Royal 
Society, and also chaUenges me to diseusa its piuidples with 
hihi at 0tice< I beg to say that my former mmadcs had reference 
sokdf to the official ledef. of last year’s work at the Royal Ob- 
setv^ory, CImenwich* as published by the Royal Aafeonmicnl 
Society U th«dr last Anniversary Report, at p. i6a, vidiere aU the 
world both may, and I suppose was intended to, see ^ and where 
Mr. Lhrfetse*© name appears no more than H did in my Setter 
And as in that letter {at your p^ 4 So) I xenttwed to «Migii 
the mxi anniversary meeting of the same society as the ftmit of 
time within whieh the fuU practical value of the smd new Qmn^ 
widbt spee<m»M:spe et, J do not tmak we 

candobettmihanwiattethM^ ^ , 

TS, Royal temwwi^ Edi«bm«h| Af^S ^ 
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lasted till 9 30 A M , when, in addition to the halo, a and the 
mock sun, y, there was a second circle, 5 f, of 4$ nadlus also 
having the true sun for its centre, an inverted portion of a third 
circle, HI 6, of 22 \ radius having its centre 4'?'’ above the true 
sun ; also a portion of a fourth circle, i «, of 90^ radius, whose 
centre was 90*^ below the sun The mork sun, % was very bright 
and prismatic, as also was the circle, a 0 The other rings were 
colourlcis. 
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At 9 40 A M the portions of circles ^ 0 and < k had vamwhed, 
but a wmg-hke portion was now visible, and btiUiont (aee Fig 3, 
A «) This remained until 1115 a.m , When only a 0 and the 
mock sun y remained, lasting all the mommg At I3*S7 T M 
arc, iHj again appeared, and was visible unitl I 23 l M., the 
halo, a 3 , and the mock sun, V* Hsting nil ^ 3 * M 

At 740 M an ordinary lunar halo (aiS, Fig j), and at 
8 35 P M. a portion of a second circle, 8 1?, of 45' radius, and of 
a third circle^ ta (of 90^ radius) and an elongated m>ck moon, 7, 



s: 


etc very apparent, At 18,31 the ordinary lunar 
mM* At 9*xo a portiott of a ©fecks# w«i wot mm 95^1 
6), but this j .*VP**^ I 

M tuMir w£inrf u long ss tJi# «to«« WM stoos* tb»J 

w, St S /i.u„ «•* • ’•rigt Pm 

Mpiim snsiWjC Hits ^ ons ww «t ? **»»» IbiiNfli a# ^«iM| 


^AnrM 


^ ApHl 12 , 1 S 77 J 




Ittted *11 4 *r, «*» •ddWon »t 4 I*-**- 

«u S 4« f-*t' of ft* (^« tl» «wrt ccw of Fi». 4 

M*«* *01 , *t 6 J M. tWe VM ft* wdtaMT nrcle aft ftein^ 
$m ft» invart^d portion K^^ig At 6 10 only the 
o^lntirif hilo remained* 

iFrtjm SH» M. tjU 9 40 P.H thete was a lunar halo with 



an elongated mock moon ^ so that a similar condition of the 
atmosphere prevailed for thirty-eight hours 
Whenever the circles werebnhant, they were formed m a very 
thin hase-hke cloud, through which the sun 01 moon (m either 
ease) shone brightly 

The weather wai> cold with thick ice m the mormng 
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At S A M on the -soth the sky was scattered over with thm 
woolly am, mdistmct m outline, and dirty- white m colour, with 
here and tliere a small prominent white portion (the sky resem- 
bling a sen with a lew white wave-crests here and there) 1 hese 
clouds moved in a south current, but at 9 A m the clouds were 
again floating in a north-cast current 
Ihe wind on the 20th was north-east, and on the 2tst north. 
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^ Inland, wm foem be brought before tiie piMc In a mm 
denmte shape than that of newspaper coitnspondewce* These 
are one or two considerations aflectmg the qu«elton, which do 
not seem to me to have been brought forward W hny of thdse 
who have entered into the discussion, and I ahaU esteem it a 
favour if you will allow me briefly to notice these. 

I may premis *that no word in this letter 1$ intended'to demgatjs 
from any claims that Owens College may advance on the ground of 
past or prospective services toieducauon m the district of ^gland 
to which Its efforts must be principally, though not entirely;^ cob* 
fined It is almost impossible to over-rate those claims, but whan 
they are so put forward aS to imply that Owens College is tho 
only possible centre ibr giving de^ees m the north of Engdflmd^ 
the dwellers on the ban& of the Tyne, the Wear, and the Teeii^ 
are apt to feel that too little account is made both of the necessi- 
ties and of the actual educational resources of their own part df 
the ** north of England ** 

In the flrst place, a careful study of Bradshaw maVes it clear 
that, for the counties of Durham and Northumberland, and even 
the noith-east portion of Yorkshire, a university eaammation or 
college course is at least as accessible m London as at 
Chester , so that for these counties the beneflts of Owem Collb^d» 
whether as college or university, are practically on a par ud& 
those of Uniaersuy College, I ondon, and the degree examine" 
tions of the Omversity of London. 

Secondly, it is a fact, although apparently unknown to Ihe 
majonty of tliose who have written on thn question, that there 
already exists m the north of England— at Dm ham — a umvemky 
with a Royal Charter for giving degrees in all faculties, and who^ 
conditions for giving those degrees combine in an admirable 
manner the modern spmt with the strictness of the old require- 
meats. 

This univerbity was originally founded by the liberality of the 
Cathedral authontits, who, with a spini worthy of imitation 
elsewhere, set apart certain of their own funds for the purpom 
of giving a liberal education m arts and theology to students 
who for vanous reasons could not avail themiclves of the ad- 
vantages of Oxford and Cambridge As always happens in 
such cases, benefactions of sclAolaxships and fellowships have 
accrued which have considerably increased tlie funds available 
for educational par)»oses 

Nor have these funds been restricted, as many might expecib 
Jookmg at the source from whidi tliey come, to sectarian pui^ 
poses. While most of the colleges at Oxloid and Cambridge 
were still compelhng Jews and Nonconformists to attend 
gious services to wMch they objected, the regulations of tlm 
University of Durham anticipated the Universities’ Tests Act by 
granting exemption in such cases , and durmg the last six yeam 
more than a thousand pounds a yeai of the university funds has 
been set aside for the purposes of the Science Faculty of tba 
university which has its loc^ habitation m Newcastle 

I may add that the Senate and Convocation of (he umyeirtity 
have m Uic years adopted a most liberal view m regard to 
admission of students of other colleges than those at Duiiiam 
and Newcastle to the degrees which they give, and I have pei- 
sonally little doubt that they would consider with favour any 
scheme ioi extending the area over which then degrees are 
available* 

The question of the desirability of multiplying the number of 
centies for giving degrees is a wide one, into which I liave no 
desire to enter. My only wish is that m any consideration of 
the question of establishiiig a new centre, o// the facts regarding 
Its sphere of action and me centgsi^ Whicli already exist withm 
what is claimed as that sphere should be known. 

W Steadman AtDxs 

College of Physical Science, Ncwcastle-mi-Tyne, March 24 


The Suspected Intr a- Mercurial Planet , Occulthtion of 
Kappa Oeminoruxn 


Makck 21 was fine here, bat with frequent clouds* I had 
seveial observations of the am from 9 o’mock to 12, Dabha 
mean time, and then at 12.35, i 35, no, and 3 50, after which 
the sun become permanently clouded for the remaindei of the 
day The only object remarked was a small spot with a douMa 
numeus near the wtntem hmb followed by a few veuy smelt 


spots* 

March 22 was flneir* and 1 observed at 830, 9*12, 
j^So, u.*s. I* 3ft 1.3s. 1 - 50 . aS 5 . 4 -sV S?. 5 - 3 J* 

T!be small ^ots bf the piewm day Im complethiy 
and btoad bdght lacunw occiqued their place* The hptrt 
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K^t Ite obBemtto «o doMty tlk« thaj: it 

km Mtrctly» if at al(« ^ mkt ikt mkht lixeu be 
«lMo to appear fm firom s»o« awy ktnd. 'On Marcb 23 tbe 
remaitied aUogetiber At nighty bcmeirer^ the sky 

di«a>red, and I faaa a goad of tbe occaitatlon of Kappa 
Genaittwqx The disappeambee was, as usual, iiMitantaneoua, 
but ixninedxatety aD^ar it a dditoe ray kerned to ahoot out from 
ibe fdace of the star In a dtroctlontperpendlcular to the edge of 
the moot, and the nw^ranoe lasted about eight setonds. 
Mdtaoolc, Tnam> match 24 J. BiajumoHAM 


' « Centauri 

At Ihe meeting of the Royal Astronomical Society December 
Si iSyd, Mr^ Marth asked for measures of this binary. 

As the star never reaches more than 1 above my horizon, 
ihe deBnilion must always be im|\eriect; but the following 
measures taken on themoming of February 22 appear consistent, 
and may be useful until better results are obtained from the 


southem hemisphere 
Itpoch 1877*14. 
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The component stars are of about the first and second magnitudes, 
and their colour is yellow. Power employed, 240 j defimiion 
very bad. Maxwell, Hall 

latnaica 


The Boomerang 

WlW# you allow me to add my experience of the use of thh 
weapon to that furnished by your other correspondent My 
tsapemnee is mainly confbea to the natives about the C unda- 
mine and its afhaents, where 1 was frequently in company with 
niltves iqt about a year. They had two weapons* -one laige, 
fc war, the other I'lnall, for game* 1 should tlimlc the weapon 
k seldom thrown m war, since most of their contests fsuch ns 
they are) take place in sefubb or fores!, ‘ where »t could not be 
used to advantage ; but I have seen a native frightfully cut iu 
the abdomen, and was told by a native that he ha#l been struck 
by a boomerang thrown by the hostile pai ty. X have seen a 
few of these contests, but never saw the boomerang used in any 
way. The ‘^waddys^* were thrown freely, the spear seldom. 
The game boomerang is thrown among flights of ducks, and also 
parrots when congregated on the trees and gatlienng nectar from 
their flowers, aud wuh marked effect. This I have seen meial 
times. There are two ways of throwing the weapon, which, as 
1 could throw it well at one time, I will cndeavoui to describe. 
It is grasped quite at the end by the right hand aud raised above 
the head, the elbow being bent, the weapon assuming a position 
with its convex edge downwards on a nearly horizontal Hue at 
Angles to the intended line of flight. The arm is brought 
iwtftly round from left to right, becoming gradually extended 
iinttl it reaches a line directfy m front of the face, when the 
weapon is delivered from the now suaight arm, with the con- 
cave edge towards the line of flight. This is the method of 
Uu^wing into the air. Ko dependence can be placed on ^ 
Intern of the weapon w*lhi» a circle of twenty yards, though it 
sometimes returns dangeimuslf near the thrower. If it tne^ 
with an obstacle it is either stopped and falls dead to the eaith, 
or Its course is changed, in eithesr case its pecubar motion iS 
destroyed, as most be obviotis. In the other method of throwing 
the weapon is held in the same way, but delivered nearly on line 
with the hip, and made to strike the earth about ten yards in front 
of the thi-pwer, pilchiag, 1 believe (though it is not easy to observe), 
on one of its hoxns. Thence it ricochefs and flteS straight away 
for |>efhaps seventy or eighty yards, keeping a position of abont 
four feet flrom the earth, and gradually itsnm until it is spent. It 
returns vexy Ihtk if at all. In this way only cam it be used for 
wiMTi in ihe 0th^ it begins to mount at once, and would 
soon be ab^d the enemy’s head. The weapon is made of various 
a pieoe with a albow being aeketed^ 3 lt is hardened 
hy baking. The right form is arrived at by trial, as I imtp $em 
during the process of manuflmture. Those sola to Ettropeam 
are itie fldi«res» IM to imp a good price for the twp I 
homci, but they itm mmeSe^ 



The natives drive ducks. A flights marked demm cm a si^ 
creek ; meh are then posted along the bank, o^m drive the 
birds towards them, and the boomerangs are thrown at thejr 
pass* i do not recollect having mn the weapon used for ground 
game. These are surrounded and killed with spears and 
sticks. AUTiiOJi HiCOU 

Is Meteorology a Soiemce ? | 

Thu recent article In Natuul on the Treasury Blue Book 
relating to meteorology brings mlo unpleasant prominence the' 
opinion of the eminent astronomer. Sir G. Aity, that mtteoro* 
logy is not a science ; and the evidence of the eminent physirisb 
Sir William Thomson, to the same effect } while a celebmtea 
philosi^er in the columns of the Jhmtf tightly Rirmv has not 
long since described meteorology as formless registry of 
facu.** 

But surely these eminent aulhorilics have hardly realised the 
great change which has come over the whole as|>ect of mcleoro- 
logy since the introduction of synoptic charts 

Synoptic meteorology shows tliat the world is, broadly speak" 
iug, covered with shbutig cyclones and anti-cyclpncs, which have 
each, subject to local, diuroal, and other variationf», a charac- 
terutic weather, and physical appearance, and one great pioblem 
of meteorology is to explain the observed weather over any area, 
at any instant, by defining the position of these cyclones and 
anti’Cytlones. It is m fact analogous to that branch of geology 
which explains the scenery and contours ot any country Iw the 
position of aieas of upheaval, cuimbliiig^ and subsequent aenu- 
dation, ^ 

But there is another problem for the meteorologist to solve, 
VIZ, Given the position of the cyclone^ and anti-cyclones at any 
instant, to determine their future course and change*! ; and this 
can even now be done in cs rtain cases. As if the geologist,w*«re 
a^^ked what the future course of the present state ol the earth's 
surface will be, where freoh upheavals or crumbling^ will occur, 
and what the corresponding changes in scenery will be? In 
this case the position of the meteorologist is far m advance of 
the geologist. 

But BttU another repraich is cast upon meteorology— that the 
knowledge requisite to issue foiccasts cannot be cxprcpsed in 
mathematical formula; or m simple maxims. Here, loo, the 
analogy of geology may show that neiiher foimulfc noi maxims 
are necessiiry to make a science. Just as a number of skilled 
geologists^ from long experience, agree as to the structure of a 
complicated piere of country, so will a number of meteorolo- 
gists agree as to the probable course of any senes of cyclones 
or anti- cy clones. 

The limits of a letter do not permit me to show why mean 
values, or harmonic series can never much advance meteorologjy 
as a science, if nny better argument were needed than them 
failure after a trial of foity years. 

But 1 think we are justified m Saying that, since the introduce* 
tion of synoptic methods, metcuiology is as much a science as 
geology \ that both are pure observational sciences, and that 
their methods have much in common, while in some poipts 
meteorology is even the further advanced ot the two. 

21, Chapel Street, S.W. Kalvh ABEacaols nv 

Atmosphetic Currenta 

I HOPE you will permit me to reply to Mr. Clement Eey*s 
letter on atmospheric currents in NatOee, vok xv. p. 450. 

It is certain that the earth’s rotation cannot originate fltnjr 
current, but modifles them when onginaterl. 

We are agreed as to the cause of the trade-winds. The 
troversy is as to the questions, Why the trade-winds do nqt 
extend to the poles ? What is the cause of the counter-trades mf 
west winds between the trade-wiud regions and the poles ? and 
what t$ the cause of the polar depression of the bricometpt ? 

The polar depmsion of the barometer is due b) the e«dW* 
fu^ force of Ihe vortex which is oonstituttd hy tlw etjgntef- 
trades as thejf' circulate round the poile from east ¥0 There 
is a depftasidli at the centre of every yorM!% as iim# am# 
see ia a wmh^hasio. ^ . . , , ^ 

The donnter*t^«t are ”the reacilon of Jhe lWa'*arinda/ 
Tbekwa of snorion make it impossibly for the wfods to hlsia 
any efisct ht eiiher accelerating or retarding the earth s ro^ 

a3rsss^«'”«r.K saxrft 'Sffl 

Inde^lndi * 9 w». Wowteg Hm «Mt W i»wH, l* 
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«|if «iurtv* tcrtmtiwi, «mt Mi js (sbM^ b»ki«!sd by ttf 
iWwntBt-tiwle* of M cteuwpohr Wttai:«»» btowng bm irM 

to filial!; 

I eaiitiv’t niiree Mr» CJ^mont 3 t»ey when he ttays th^t it 
W<siltes n Wh^cy to exphdn tie menn imin, ot great cnrrentii, 
m 0«(e pritidple, anA the actual winds, (ft temporary currents, 
anothOr, If tie great currents were much feebler in propOir* 
tSon to tie temporal^ currents than they are, tlie mean prevtv* 
Icnce of east winds in the tropics, and of west winds m the 
hkier kdtttdes, wouM be discenwble only as a residual fact 
when a numbei^ of anemoinctnc observations made at variom 
placee warn completely dhwusacd. Joseph John Murphv 

The Oerm Theory 

Totr^ nitmber for Mardh 22 contain? a review of my wotk on 
the Germ Theory of Disease, which, in some points, conveys so 
erroneous an impression of my exact position that I must ask 
yon to allow me space for a few remarks regarding it 

Adverse criticism is what the author of such a book as mine 
expects, an<l, to some extent, desires. 

A fair representation of his views and arguments, is what every 
Uuthor tutiy insist on as a right. 

It is the misleading manner in which my position is stated in 
your review that has induced me to pen this note. 

To e or two of your statements I would refer in illustration 
of what I complain. 

After referring to my expressed belief that con^ia are living 
organised paiticTesi--an opinion held by many eminent physicians 
and men of science — your reviewer says : **lf, however, the 
particles in sheep-pox, small pox, and vaceme be the infecting 
matter, they are easily seen by the micioscope, and ought, there- 
fore, to be found in the blood, but such is not the case.** This, 
the old and stock argument against the germ theory, is specially 
dealt with by me on two different occasions*-at p. 25, of 
and at p. 204, s/f. If it was worth your reviewer*a while to 
raise this old objection to the germ theory, it was equally worth 
his while to make some reference to my explanation of the fact 
on which It rests. This he has not done — a manifest unfairness* 

A little further on the review says : ** Increased elimination of 
urea is explamed thus ; 755 e* tfterfas^d c^mumptwn of Itqmr san- 
fiP the conta^iuM parhdef leads io iturmsid formalton of 
mme Murntn an^i of urea. It seems by thi? that con- 
tagmiu ][>artic)es have livers and kidneys.** 

The parr which I put in italics is put m your review withm 
inverted commas. Conveying thereby the impression that it is a 
correct quotation from my book, ft ts far from being so. As 
given by you, it is a misquoted short passage, separated from 
Its oontexr, and altered to suit the purpose of your review. 

The chapter on increased elimination of urea u perfectly clear 
and Intewible to any ordinary mmd, and contains nothing 
which justines your reviewer ui attributing to me, as he has done, 
the absurd Wief that contagia are possess^ of bvers and kidneys. 
Keiiher is he justified m using the words ** eat ** and “ dnnk ** to 
express the action of a minute organism on its environment 
Such phraseology can serve only to mislead those who are igno- 
rant m the mode m which these organisms grow ; and is quite 
inappUcable to any nutritive process whicli goes on in such 
organisms as I have described contagia to be. 

Yottt reviewer quotes my statement that “if we were to bleed, 
to purge* to give antimony to, or even simply to withhold food 
and water from all the cases of typhus aUu enteric fever which 
pccut, there can be no doubt that we should find the mortality 
ww t^e diseases greatly increased ; ** and remarks on this, 
“ Dr. Maclagan Is right here, for by dniUyimthholdm^ food and 
there can be no doubt that he would greatly increase die 
mortality by starting his patients to death.** Your reviewer 
seems to be unaware that I refer in these remarks to a mode of 
tmatittg fever which at one time did prevail. 

To other point I would refer In illustration of your re- 
viewar*s ineccUra^. 

He says “ the neat of specific fevers is partly ascribed to the 
propega^h of the contagium causing mcreased consumption of 
disue, But incmase of fiving matter causes the disappearance 
m heat, not its production/* 

Been according to diis, your tnviewet^U own somewhat awkward 
statement of the mam^, the increased hmi is attributed by me 
to jiifmeased consumption of tissue, mdireictly brought about by 
ifikt pmfegsUon of the contaginm* Howhere do I say that In- 
matter cansmpiodited^ of heat ; and nowhem 
MfO# reviewer etti^m Qidtethe 


eontraiy- X distii^ly say that the inmeased production of heat 
imBs IVmn ittcredsed disintegration of the tissues $ and your 
imdewer* dSstetly atttfbutea this saying to lUe^ WW, Iherj^ is 
the meaning of the hitter part of the sentence Just queiud ? Tt 
beam but one interpretation* Your reviewer attaches to the first 
half of the quotation a meaning the reverse of that which it 
conveys* Whileyiaying that I asenbe the increased heat to tom 
creased consumpuon of tissue, he seems to think that he is ^ptkjjt 
something juite difierent, and pens his criticism accordingly, li? 
he thus misunderstands his own statements, X need, perhapii* 
semcely be sur|wiiMsd at his scmiet^^ misinterpreting mine. X 
do object, howeven to such misinterpretations and maccnraciei 
appearing in so innuential a journal as NAXuaF* 

Pund^ T, MAC1.AGAN 

SEXUAUTY IN PLANTS t 

T he concluding part of the tenth volume of Prtnga- 
helm’s JahrbUchur contains three papers^ one of 
them by Dr. Arnold Dodd, of Zurich^ being of the 
highest importance. This paper occupies the greater 
part of the present Heft, and is illustrated by eight 
coloured plates. The title is ** Uloihrix mmta^ its Sexusd 
and Non-Sexual Reproduction, a Contribution to the 
Knowledge of the Lower Limit of Sexuality in Plants.*^ 
The anatomy and life-historyof the Ulothrix is exhaustively 
treated, the whole paper being a model of careful am 
accurate research, as well as a valuable contribqtion to 
our knowledge of the lower plants. The paper is divid^ 
into sections, of which the following is a short summary* 
The results given arc those obtained during fourteeti 
months* consecutive observation of the plant* The gent^s 
Ulothrix has been divided into many species, but Dodel 
shows that U* zmtafa is so variable in its dltfercnt stages 
that most of the so*caUed species must be reduced to 
one. The alternation of generations is very remarkable 
and divisible into four stages. During the progress of the 
alternation of generation three distinct forms are to be 
distinguished, two being ftlamentoin generations, and the 
third a zygospore generation. The filamentous gene- 
rations are invariably produced non-sexually and repro- 
duce themselves repeatedly, forming, in fact, the plant 
known to systematic botanists as Ulothrix sonata. The 
third generation, the zygospore, was unknown till dis- 
covered by Dodel In the long series of filamentous 
generations two distinct forms arc to be distinguish^. 
The first is produced non-sexually and is the autumn or 
winter generation. It develops non-sexual macroaoo- 
^ores and quickly spreads the species in a given locality. 
The second is a sexual stage developing microzoospores* 
Tt arises from the non-Sexual macrozoospore, and gives 
rise to the microzoospores which by conjugation form the 
third generation, the zygospore or zoozygospore. 

The production of the microzoospore-formmg genera- 
tion terminates the series of filamentous generations* 
This stage is found in spring and summer, and by giving 
rise to the zygospores which by remaining m a slate of 
rest for some months during the hot dry summer weather, 
reproduce the plant in the autumn. During the hot 
weather the filamentous generations more or less com- 
pletely disappear. The zygospSre J^eneration, although a 
product of ^mogenesis, is itsdf non-sexual 

Vlothrir sonata exhibits polymorphism in a remark- 
able degree, hence many forms looked upon as distinct 
species must be suppressed. This opens up a wide (Ques- 
tion in regard to other alg^e, and shows how essential xt 
is to obtain an accurate knowledge of the life history of 
all forms. 

The cells of Ulothrix give rise to a variable number of 
zoospores* A mother c<dl tuay form 2, 4, 8, 16, or 32 
zoospores, theie being no oVioUs distinctions between the 
sexual and nmirsexttal zoospores. On the one side is thd 
large macrozoospore with four cilia, and then there Is 
every gradation down to the smallest microzoospore 

* Ta htAafik*! * ISr n*.** nlir . vaaSOr* N. 
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^ « 1 ] 4etiAti«m. The intemedlsiie nhhiher of In^lvldtials m thote ^th^^emmkm 

iMkets the intermeditie die* oootim of e row of vertical coiapMioetitlt mto 

± ± 1*^ tod tf. Ai fife tteds are too imall to 4 toro feiow thei% to hold pellets which earve m veprO^ 

S&Mt t fevt ctt oot ^ses of ptper io strict proBOrtion seotttive# of a population of seeds. I sfflB hogio wltli 
i to ttrips in ottict proportion to tfi^r showing how it espresses Revevsioiu In the sppet 

^ ' iMthts. in&d have hung felow thetn the foliage produced stage of t^e apparatus the number of pettsis sa 
; (hte complete set Many friends and acqaainfeances each compartment rmesents the relative tuimher Is 
each undertook the planting and culture of* a com|dele a fopulmifn of seeSs, whose weight deviates from 
set so that 1 had simultaneous experiments going on in the average, within the limits expressed by the dhh 
various parts of the Ihaited Kingdom. Two proved tancesof the sides of that compartment iriunthomidd^ 
faDureSf out Ihe dual result was this : that I obtidned the point The correct shape of the heap has been ensured 
more or less complete produce of seven sets^ that is of oy my having cut a slit of the proper curvature in the 
7 X 7 X 10. or 490 carefully wetted seeds. board that forms the back of the apparatus. As it is 

It would be wholly out 01 plm if 1 were to enter into glazed tn front f have only to pour prilets in from above 
the details of the experiments themselves, the numerous until they reach the level of the slit Such overplus as 
IMe dildculties and imperfections in them, or how I may have been poured in will run through^ the slit, tc 
bahmeed doubtful cases, how I divided returns ihto waste, at the back. The pellets to the right of the 

a , to see if they condrmed one another, or how X heap represent the heaviest seeds, those to the hdl 
:ted any other of the well-known statistical operur the lightest. I shall shortly open the trap-door on 
tiona SiriEce it to say that 1 took immense pains, v^ich which the few representatives ot the giant seeds nest 
1 had understood the general conditions of the problem They will run downwards through an inclined shoot, 
as clearly as 1 do now, f should not perhaps have cared and fall into another compartment nearer the centre 
to bestow. The results were most satisfactory. They than before. 1 shall repeat the process on a senond 
gave me two data, which were all that 1 required in order compartment in the upper stage, and successively OS 
to understand the simplest form of descent, and so I got all tne others. Every shoot converges towards ont 
at the heart of the problem at once. standard point in the middle vertical line ; thus the pte« 

Simple descent means this. The parentage mt^st be sent shape of the heap of pellets is more contracts in 
single, as in the case of the sweet peas which were not width than it was before, and is of course more huh&ped 
cross-fertilised, and the rate of production and the inci- up in the middle. We need not regard the humping up ; 
dence of natural selection must Doth be independent of what we have to observe is that ea^ degree of deviarios 
the characteristic. The processes concerned in simple is simultaneously lessened. The effect vs as though tiu 
descent are those of Family Variability and Reversion. It curve of the first heap had been copied stretched 
is well to define these words clearly. By family varia- sheet of india‘»rubbcr that was subsequently released^ Ii 
bihty is meant the departure of the children of the same Is obvious from this that the process of reversion^ co- 
ot similarly descended families from the ideal mean type operates with the general law of deviation. Fig. 6 showi 
of all of them. Reversion is the tendency of that ideal the principle of the process of reversion clearly, 
mean type to depart from the parent type, ** reverting” I have now to exhibit the effects of variability among 
towards what may be roughly and perhaps fairly described members of the same family. It will be recollected thm 
as the average ancestral type. famify variability had the produce of peas Of the same class deviated nonn^y 
been the only process m simple descent, the dispersion of on either side of their own mean weight ; that is to 
the race would indefinitely increase, with the number of say, I must make the pellets which were in each Of tfe 
the generations, bat reversion checks this increase, and upper compartments to deviate on either side of the 
brings it to a standstill, under conditions whiqh will now compartment in which they now li^ which corresponds 
be explained- to that of the medium weight of their produce. 1 

On weighing and sowing large samples of the produce open the trapdoor below one of the^ compartments 
of each of the seven differeijt (fosses of the peas, I found in the second stage, the pellets run downwards through 
In every case the law of dev^bon to prevail, and m every the harrow, dispersing as they^ipn, and form a 11^ 
caee the value of i® of, deviation, to the same. I was heap in the lowest qompartmentx, the centre of wfech 
certainly astonished to find the family variability of the heap lies vertically below the imp-door through wlricli 
produce of the little seeds to oen«qusJ to that of the big they fclL This is the contrifetion to the succeed^ 
or^s, Init 10 it was, and I thaokf^liy incept the fact, for if mg generation of all the individuals belonging to iko 
it had been othetwlse 1 cannot imegine, from tbeoreUcal compartment in the upper stage from which riiey came* 
contfd^tations^ how the problem^could be solved. They first reverted and then dispersed. I open anotfer 

^ The next great fact was that Reversion followed the trap doar, and a similar process is gone through j a few 
simplest possible law ; for the propiwtion was constant extreme pellets in this cahe add themselves to the first 
between the deviation of the mean weight of the produce formed heap. Again, I continue the process ; heap adds 
|(eneraUy and the deviation of the parent seed, reasoning itself to heap, and when all ihe pellets have fallen through, 
m evpry ^se from one standard point. In a typical case, we sec that the aggregate contributions bear an exact re* 
that standard must be the mean of the race, omerwise the semblance to the heap frofh which wc originally started, 
deviatioii would become ttttsym*weirical, and cease to A simple formula (see Appendix) expresses the conditions 
conwm to the law. of equilibrium, 1 attended to these, when I cut oat the 

^aveaqjustea an apparatus (Pig. i) to exhibit the action slit in the back board of the upper compartment, tw whidh 
pt yese byo jpoCesys. We may consider them to act not the shape of the original heap was reguiated Thus it 
bm m jfucoelsioa, and it is purely a matter follows from the formula that tf deviation after^ reversion 
vmich^ the two we suppose to act the was to deviation before reversion as 4 to 5, and if I'^of 
^ Rdvmion then Family Variability, family variability was six units, then the vol^ ^ in the 

That is to say, 1 the parent first to revert and population must be ten units. * 

lo tend to breed his like* So there arc three stages : it is easy to prove that the bottom he^ is itric% a 

f 1) tfe population of parents, (a) that oi reverted parents, curve of deviation, and that its scale tends iavariablt 
(}) that of their ofisprmg* la arranging the apparatus I become the same as of ths upper one. it Witf bo 
have ^ppe^d the popuiariob to continue uniform In recollected that I dlio#ed that every variety of curve ^ 
tptmbfrs. This IS a matter of no theoretical coneenn, as deviation was producible by variations in the hmgth Of 
t tfe iriiole of this memotf relates to the distinguishing the harrow, that if the pdiets were intercepted 0 
% paculiaritks of sampiet iiteoilWcrively of tfe absolute successivt stages of descent they would Ibim a 

ass 
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of The 

oMnOiO llio ooccmd womwmhi^^ he loolMupoii 
iii^of«imeiiacffo»pi»; w ttet ft tmimhkei^iaeg 
to tfto tMrd otoge beti^ oiiii 4 dftii^ia 4 oto of 

irogaido the pmim ocalo of dovioiioo obo*- 
yftOleriioB eaob ftt o« troise, ^ Imaj^io- 

tiflou lu$t^ of m iesoceodfuito of it sbifk mediom* 
sftod ooed In the &ot maomtilm the dlltoteiiceo are 
xotndy thoie 4tie to fiiiiiuy eariahdlty : la the second 
goaeridlea the tendency to erider dispersion is somerdiat 
lOsOf^ed by the efibet of reversion ; in the thirds the dl$«^ 
pesnioa^ain incseasesi but is more largely restrained) 
and the same processcontinues in successive generations) 
uadi the st^^by-^step progress of dispersion has been 
overtaken and exactly checked by the growing antagOt 
of reversion* Reversion acts precisely after the 
law of an elastic spring, as was well shown by the illus- 
tration of the india-rubber sheet Its tendency to recoil 
increases the more it is stretched, hence equiUbrium 
must at length ensue between reversion and family varia- 
bility, and therefore the scale of deviation of the lower 
heap must after many generations always become identical 
With that of the upper one^ 

We have now surmounted the greatest difficulty of our 
problem; what remains will be shortly disposed of* 
This refers to sexual selection, productiveness, and na- 
tural selection. Let us henceforth suppose the heights 
ai\d every other charactenstic of all members of a popu- 
lation to be reduced to a uniform adult male standard, so 
that we may treat it as a single group* Suppose, for 
ptampk, a female whose height was ei^ual to the ave- 
rage femak height + 3* of female deviation, the equi- 
viuent in terms of male stature is the average male 
height + 3® of male deviation. Hence the female in 
question must be registered not in the feet and inches 
of her actual height, but in those of the equivalent male 
statute. 

On this supposition we may take the numencal mean 
of the stature of each couple a$ the equivalent of a $Tn|g:le 
parent, so that a male parent plant having 1® deviation 
and a female parent plant havii^ 2® of deviation, would 
together rank as a single lertilisedplant o + <1^- 

In order that the law of sexual selection shoidd co-op^ 
rate with the conditions of a typical population, it is 
necessary that selection should be ml, that is, that there 
should not be the leasttcndency for tall men to marry 
tall women rather than short ones. Each strictly typical 
quality taken by itself must go for nothing in sexual selec- 
uon. Under these circumstances one of the best known 
properties of the law of deviation (technically called that 
of ** two laAibk measures shows that the population of 
sums of couples would conform truly to the law, and the 
value of I® would be that of the original population muldr 
plied by V2* Consequently the population of meam 0/ 
00upi0s would equally conform to the law, but in this case 
the 1^ of originaj demtion would have to be divided by 
Va, the deviations of means of couples being half that of 
sums of couples. 

The two remaining prdccs^es are productiveness and 
survival. Physidogically they are alike, and it is reason- 
eXAe to expect the same general law to govern both. 
Katural selection is measured by the percentage of sur- 
vival among individuals born with like characteriftiCS. 
Ihroductivcness is measured by the average number of 
sft^dreiii from aU parents who have like characteristics, 
but it may j&ysiologically be looked upon as the per- 
centage Of survival of a vast and unknown number of 
possible embryos, producible by such parents. The miiu- 
Wbeftig iifitoowu Creates no difficulty If they may be 
considei^ to be, wn the average, the same id every qimts. 
Experiment could tqU me little about either natural selao 
don or psodpctiveness. What I have to say is based on 
plain theory. I can espkin this best by the process rf 
natural sdection. Im taeft apettali, ^ height, the 


tbe4in«i)l,oten))n or dgMimerm 
balanicni. It m tlmefore lut to iNKA «t 

wuxmtafiniqj^iiiia^beraim tbOMnn* 

la« of oitvMoti «$ tw wbieli eaiuie* tbo OhM m » tioiftti; 
tobedllqonMd^wdternde of iJm It 

voitld oot be 4im(a4t, but it would be tedious, to 
the a&abgy ; boirooer, it is unaecessuy tO a« M, fu 1 
I»(^ose to bsse ti»e taaloinr on the exigences of tike tytd* 
cut formula, on mher supposition being enpaUe of tut* 
filling its refttiremeiits. Suppose for a moment that noUira 
aims, as a mafl;aaian, at the medtam class, on pwpoie 
to destroy and oot to save it. Let a block of stone (Fig. 4 ) 
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represent a rampart, atid let a gun be directed at a vertical 
line on its side on puraose to Imeadh ft : the shots would 
fall with the greatest l&uency in the neighbourhood of 
the vertical line, and thm marks would diminish in fre- 
quency as the distance mcmased^ In conformi^ with the 
law of deviation* Eadh shot baftets away a bit of stone, 
and the shape of the breach would be such that its hori- 
sontal outline will be the well-known curve. This would 
be the action of nature were she to atm at the destruction 
of medium sizes. Her action as preserver of them is the 
exact converse, and would be represented by a cast that 
filled the gap and exactly replaced the material that had i 
been battered away. The percentage of thickness of wall 
that had been destroyed at each degree of deviation is 
represented by the ordinate of the curve, therefene the 
percentage of survival is also an ordinate of the same 
curve of deviation, its scale has a sp^ial value in each | 
instance, subject to the general condition in every typical; 
case, that its o® shall correspond to the o® of deviation of 
height, or whatever the characteristic may be* 

In Fig. 5 the thickness of wail that has been destroyed 
at each degree of deviation is represented by the corre- 
sponding ordmate of the horizontal outline of the portion ^ 
which remains. Similarly, in the case Of an anginal^ 
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population, in which each class was equally numerous, 
the amount of anrvivors at each degree cf ^oviatiop is 
also represented by the corresponding ordbaate pf this or! 
a similar curve* 

Bui in the o^ginal population at which Wf are sup^ 
posing i»atufe to aim the representatives of each tfaWi; 
ate not equaBy numerous, but arc arranged accomhg' 
to tbe law or deviation ; the middle class oaiiig most 
numerous, white the extreme classes are but scawtUy ^ 
represent^, ordbate of the above-mentioned o#- 
Une will in thlscaae represent, not 
the proHfage m at each degree of deviatteft^ 




TttM StMtPlSSr 0OJNftJNUOUS MANi- 
mjLffmsS OP TWO BiMENSIOm AJ^P 
W^pmJlTM £Xt£NT^ 


of tte moat rm^rkalill ajuacuktiona of %ht 
oen^ cmtMTf is tjio «|w?owU«*» tfee axiofus of 
tplm^ my bo ooly ai^prosoixmtely true, aud tbot the 
ftOtual Ji^openies of «|Hi£e may be aomewhat omerodt 
from thoae trbicb we are In tbe habit of ascribing; to it 
It wea Lobatchewsky who first worked out the con- 
cq>tioii of a spaoe la which soini^ of the ordinary laws of 
geoinetry should no longer hold good. Among the 
axioms which Ue at the foundation of the Eudldian 
f^etne, be assumed all to be true except the one which 
relates te parallel straight lines* An equivalent fpnn of 
this hmmpy and the one now generally employed in works 
op gSometryf is the statement that it is imposBible to 
draw more than one straight line parallel to a given 
straight line through a given point outside it In other 


i^iams^r^.and tash instant Is a i^iuiisaljloa of Ihe pm; 
fd i^tlsm of jMhiso in A'msa $jmoe mA time aitL ip 
of aU nmilhynes ones with wmoh m me ny 
fat the snost pemh^mly concerned. ^ 

How there ie an hnpoitant feature in whl^h thpse fcwo 
manilbldneiset agme. They are both of them m jNfm a 
nalate that ho limit can he conceived to their divlsibilityi^ 
However near togethei^ two points in space may he^ we 
can always conceive tbe existence of Intermediate pmi^ 
And the same thing holds in regard to time. Ka^hsk 
matlcians express this fact by saying that space and lin^ 
are C 0 ntinu<»is manifoidnessea But there is anothsy fear 
ture, equally important with the foregoing, in regard to 
which space and time are strikingly contrasted. If we 
wish to travel away from any particular instant in time, 
there are only two directions in which we can set OjUt 
We must either ascend or descend the stream. But from 
a point in space we can set out in an infinite number of 
directions. This difference is expressed by sa>ing that 
time is a mantfoldness of one dimension^ and that space 


words, if we take a fixed stta^ht line, a n, prolonged in- 
finitely in both directions, and a fixed jpoint, p, outside it ; 
then, if a second straight linei ^so infinitely prolonged in 
both directicmsi be m^e to rotate about p, there is only 
om position in which it will not intersect AB, Now 
I^batchewsky made the supposition that this axiom 
should be untrue, and that should be a finite angle 
through which the rotating line might be turned, without 
ever intersecting the fixed straight line, A B. And in fol- 
lowing out the consequences of this assumption he was 
never brought into collision with any of the other axioms, 
but was able to construct a perfectly self-consistent 
scheme of propositions, all of them valid as analytical 
conceptions, but all of them perfecUy incapable of being 
realised in thought 

Many of ijie results he arrived at were very curious ; 
such as, for instance, that the three angles of a triangle 
would not hft tomitiier equal iofwftfight angles, but would 
be together tm Hkm two ri|^ a quantity propor- 
tional to the area of tjje If we were to increase 

the sides of such a triangle, keeping them always in the 
same proportion, the angles would become continually 
smaller aud smaller, until at last the three sidles would 
cealm to form a triangle, because they would never meet 


Them are many other assumptions, at variance with 
the axims of Euclid, which may be made respecting dis- 
tance-relations, which yield Self-consistent schemes 
of pro^itions diifcrii^ widely from the propositions of 
gerac^y. We se^ therefore, that geometry Is only a 
parttei^ bmneh or a ii\ore general science, and that the 
conoeptionjm space a pamcular variety of a wider and 
j^ttetal conception. ' This wider conception, of 
which time ^d spa^ are particular varieties, it has been 
to denote bv 
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is a manifoldness of more than one dtmemion* An aggre- 
gate of points in which we could only travel backwards 
or forwards would be, not solid space, but a Um* A line^ 
therefore, is a manifoldness of one dimension. A 
again, may be regarded as an aggregate of lines ; and it 
is an aggregate of such a nature, that if we wish to trptjl 
away from a particular line, there are only two directions 
in which we can set out. It is therefore a line-aggrega^ 
of one dimension. Considered as a pqmt-aggregate it 
has two dimensions, and accordingly it is a manifddness 
of two dimensions. In the same way it wUl be seen that 
solid space is a manifoldness of three dimensions. 

1 have endeavoured by these remarks to explain what 
is meant when we sp^k of a continnous manifoldness of 
two dimensions. It is the object of this paper to commu^ 
nicate some results I have arrived at respiting the pro- 
perties of the silkiest of such inanifoldnesses which ha$ 
a finite extent The existence of the particular manifold** 
neys I shall endeavour to describe has been referred to in 
a remarkable lecture by Prof. Clifford on The Postu- 
lates of the Science of Space, but, so far as I am aware, 
its properties have not hitherto been worked out in detail. 

The simplest of all doubly-extended continuous mani* 
foldnesses is the plane. But it is not a manifoldness of 
finite extent. It reaches to infinity in every direction, 
and its area is greater than any assignable areau It i$ 
therefore not tbe mantfoldness of which we are in seardh* 
Now the circumstance in which the plane difiers from 
those doubly-extended inanifoldnesses which are next tp 
it in order of simplicity, is the possibility that figures 
constructed in it may be magnified or diminished to any 
extent without alteration of shape ; in o her words, that 
figures which can be constructed in it at all can be con- 
stiucted to any scale. That this property is not possessed! 
by curved surfaces, may be seen by Considering the case 
of a spherical triangle. If the sides of a triangle con- 
structed on a given sphere be all of them increased ot 
diminished in the same proportion, the shape of the 
triangle will not rem am tbe Aame. N ow it has been found 
by Prof. Riemann that this property of the plane is equi- 
vtient to the following two axioms : — (i) That two geodesic 
lines which diverge from a point will never intersect aga^ 
or, as Euclid puts it, that two straight fines cannot in- 
close a space ; and (a) that two geodesic fines which do 
not intersect will make equal angles with every other 
geodesic fine. The second is precisely equivalent to 
EuclId^s tw^h axiom. Deny the first of these axioms, 
and you have a manifoldness of uniform positive curve- 
tore^ deny the secpnd, and you have one of uniform 
negative curvature. The plane lies midway between tile 
two, and its curvature is stero at every point. 

Let us consider^ then, tbe case or a dotxbly-extendnd 
manifpldn^ of nrhkh the curvature is undbm ^ 
positive. The fimi of the before-mentioned two atieto 
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tmed from tfce si^itf-point hiOr HieTkt^tH of a 
goodeiilo line. AndtbtoiatteOnl/caseweareabktocon* 
Ibaaatiaoac^a^lierete tlia oaly doubly octeaded 

xm30Aimi and It i$ l£a only one adiich we can to 
oiHwveif in tho«)i|dtt ft is not, however* the nm^est of 
each manifoldiiesses. To obtain the sitnpieat case we must 
$iV(pp(m that the point towards which two geodesic lines 
converge n separated from, their starting-point; not by 
i^i/yhot by the eft/tir len^ of a geodesic line i or^ what 
amounts to the same thing; that it mncid«s with the 
•tartiiig-point It is true that we are utterly unable to 
figure to ourselves a surface in which two geodesic lines 
shall have only one point of Intersection, and shall yet 
inclose a space. But we are pcribctly at liberty to reason 
about such a surface, because there is nothing self contra- 
dictory in thedeimition of it, and because; therefore, the 
analytical conception df it is perfectly valid. It is the 
Simplest coiuiiiuous manifoldness of two dimensions* and 
of hnite extent, and those few properties of it which I 
hai^e worked out appear to me to be very beautiful In 
order to make my observations more intdligible, I shall 
for the future speak of it as a surface; and its geodesic 
Hnjes 1 shall speak of as straight Imea 1 have the highest 
authority for using this nomenclature; and though it will 
temart to my theorems a very paradoxical sound, it is 
calculated; 1 think, to give a juster idea of their meaning, 
than tf I were to use the mote accurate, but less familiar 
terhas. 

Assuming; theOi as the fundamental properties of our 
surface; that every straight line is of hnite extent (in other 
words, that a point moving along it will arrive at the 
position from which it Started after travelling a finite 
distance); and that two stimght lines cannot have two 
l^nts in common, the first corollary I propose to estab- 
lish is that all straight lines in the surface are of equal 
extent 


Let A, B, be two straight lines in the given surface. If 
possible, let a be greater than B. From a cut off a portion 
equal to B, Let P, Q, be the extreme points of this seg- 
ment, and let n be any point in b Apply the line a to 
the line B in such a manner that the point p falls on the 
point E, then, since in a surface of uniform curvature 
equal lengths of geodesic lines may be made to coincide, 
the segment pq will coincide with the entire straight line 
IS. Hence Q will fall upon R. But V coincides with r, 
^ Efid Q do not coincide with one another, since PQ is 
Itei limn the entire straight line a ; therefore q cannot 
emnoide with n. Hence a caitlot be greater than b. 

Ibe stra^ht hnett hene i^ken of are^ of course, not 
straight lihes. What the proposition asserts 
is that the /w/ire laigth of all straight lines In the given 
surface is the same. The oorresponding proposition in 
spherical geometry is that all great circm of a given 
t|diere are equal. 

Kbere are a great many other antdogies between the 
{fOaginary surface here treated of and the surface of a 
nphieie. Its straight lines, though they art like the straight 
mh of » plane in the circumstance that any two of ton 
Itovo one point of intersection, are in many OMi. 
respecfiS mial^qi^s to great circles. In any of its stmiw 
i«ne% for tm^thnice. ench point has a correspondibg pmnt 
whicm 18 satd farther from It than any Other 

pedm In the line. For if by setting put from a pomi qnd 
travelling a folte distance in a particular direction we 
get back to the sturtingHpoint^ there must be a point half 
way on our journey Whimi is Inther from the staiting** 
pomt than any other point in the linei and which may 


vmnppropt^^^ oppoilm polid* ft Is an 

oWons mMatf that the dfstanee bdlWeen dny two 
points will bn the same as the dfannnce between taolr 
opbooite 

thtcaM of la »^ber «f Mrtdtfbt 
bttesn^tetintfrooi a centre, jn ea<^ «f ^Mtnt thtm nffi 
teapttm^e^^lpomosUe tcthat eeiftre. AiUt tttMB 
te a at^BMife iMtet for eveiy ae^arate straiglit^e. Fer 
no two strait line* can have two points in cMMiim, 
aira amoe theae radiating lines have a comoion tenim «f 
mlatwiu taqr can have no other pcdnt in common. 
Hence, if we soppose one of these lines to rotate aboa;t 
the centre, the point opposite to the centre will describe 
a (^tinqous hae, and one which finally returns intoittCV. 
It is the loctts of all phints in the surface opposite to the 
centre of radiation. What noe is the character of this 
locus ? In the first place it is a line which is of the sane 
shape all along, and of which all equal segments there* 
fore can be made to coincide For any two positions of 


the rotating line which contain a given an,(le may he 
placed upon any other two positions which contain an 
equal angle. Then, since the length of aU straight lines 
in the surface is the same, the opposite points will coin- 
cide, and by parity of reasoning all intermediate points 
of the locos. Spt. in the second place, the loctts is also 
of the same ahlW ^ sides. For each point in it 
joyr be approadned from the centre of mdiatimt m two 
diflerent ways, and it is at the same distance frmu that 
centre, whether it he approached in the one way or ^ 
other. Any piaiticaUr segment, in £sct,«f the locus hfs 
,its extreme pointa joined to the centra of radiation By 
^hnea which are of equal length, and which include 
an equal ai^le*-4ioea, therefore^ which may he mad* 
to coincide. Slstce this is the case for any segment 
whatevei^ and for every subdivision of a st^ment, aU 
the pidnts of a segment will atill retmda on ft if the 
aaraient he ttMied round and awlied to ,it«fif. Hchoe 
the lotniia Is of tite same shape, whetiler viewed frond ^ 
one side «rfro» Urn other. Bat rince it is ttlto of frw 
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lloice yf 0 h w this second pr^^osttion— that all points 
opposite to a given point lie in a straight 

? From the method of its constroetion, this straight line 
, is farther from the given point ton any other line in the 
' surfhce. Traveling from the given point as a centretin 
whatever direction we might set out. we should, after 
eompitettng half onr journey, arrive at this farthest straight 
line, we should cross it at right angles, and we should 
then heep getting nearer and nearer to our starting-point, 
until we ftn^y reached it from the opposite side. 

Fach separate point in the surface, moreover, has a 
separate farthest line* For if any two points be taken, 
the pobts opposite to them on the straight line which 
joins them will be distinct Hence their farthest lines will 
cut this joining line in two separate points. They must, 
therefore, be two sej^araie lines, for the same straight line 
cannot cut another straight line in two separate points. 
In a similar manner it may be shown that each straight 
line in the surface has a separate farthest point. Hence 
there exists a redproctl relation between the pmnts and 
straight lines of the surface, a relation which we may ex- 
press by saying tot every pmnt in the surface has a polary 
and tot every straight Ime in the surfo.ee has a poh, li 
is then easy to show tot when a point is iitade to move 
along a straight line its polar will turn about a point, and 
tot when a straight tipe is made to turn about a point, 
its pole will move along a straight line. 

It is interesting to compare these propositions w^lth the 
corresponding ones in spherical geometry. There, too, 
each point has a farthest geodesic line ; that is to say, a 
geodesic line which is farther from it ton any other 
geodesic line Oh the sphere. But each geodesic line has 
farthest points or poles, instead of having only one. 
Hence there is not that perfect reciprocity of relationship 
between points and geodesic lines whtdi exists in the 
surface we have been examining j and this is one of the 
many ways in which the sphere shows itself to be inferior 
to that surface m simplicity. 

The most astounding fact I have elicited in connection 
with this surface is one which comes out in the theory of 
the circle. Deftning a drcle as the locus of points equi- 
distant from a given point, we shall find that it assumes 
a very extraordinary shape when its radius is at all 
nearly equal to half the entire length of a straight line. 
For let us agdn figure to oursdves a number of straight 
lines radiating ftom a pdnt Let / he the total length 
of each straight line* .tihen to ikppe^tion we have to 
make is that the radius of out circle sbaU be nearly equal 

to i . Let us suppose it equal to £ - m, where m is 
2 2 
small as compared with /, Each of the radiating lines 
will cut to drde in two pdnts, and each of these points 

will be at a distance from o equal to £ - ^ or ~ + w, 

according as the distance is measured in the one direction 
or the other. And their distance from each other will be 
equal to 2 m, that is to say, it will be comparatively small 
But eadt pomt on the polar of o will be at a distance 

from Q equal to-i* Hence each point on the drcle will 

be at a distance from this polar equal to m. Moreover, 
every point at a distance of m from the polar will be a point 

00 to circle, because it wiU be at a distance of £ - »» 

2 

lewn 0. But the locus a( {idnts st a distance of m from 
the straight hncy a b. will consist of two branches, c o 
luad one dn either side of A.B, and at the same dis* 
hkjfice from it alcmg their whole fength. it is true 
breaches formjin reality 9 ,, single coatiaaoal Ime. 


Apoiat ttasedling sJong from c to n. aad frnCbet in tfrfr 
same dfrec^n. would ultimatdy aimear at fr, tsevel tdoa|| 
to f, and then, after a further journey, resfpear at tfra 
point c. But this does not alter the frtet that vAm a 
small portion only of this Une is contemplated, it pm> 
seats the appeanmee of two straight lines, each mam 
parallel t<^ trad equidistant from, as. 

la the limiting caae, trhere the radius becomes equal 

to/^CDandEFboth of them coincide withAB, 'l%e 

2 

circle merges into a straight line, and becomes, in foCtp 
the polar of its own centre. It is not^ indeed, quite acdn* 
rate to say tot it merges into a straight line, for It te^ 
duces itself rather to two coincident straight lines, and its 
equation m co-ordinate geometry would be One of to 
second degree. 

In tegard to the surface here treated of, it Is easy to see 
tot, as with the sphere, the smaller the portion of it Wn 
bring under our consideration, the more nearly 
properties approach to those of the plane. Indeed, if ure 
consider an area that is very small as compaxed with to 
total area of the surface, its properties will not difier een* 
sibly from those of the plane. And on this ground it Ifift 
been argued that the universe may in reality be Of foto 
extent, and that each of its geodesic lines may return hitO 
itself, provided only that its total magnitude be verygretl 
as compared with any magnitude which we can 
under our observation. 

In conclusion, 1 cannot do better than quote to pasiHsige 
in which Prof. Clifford explains what must be to conwS* 
tution of space if this hypothesis should be true. ** In 
this case," he says, the universe, as known, is again a 
valid conception, for the extent of space is a finite numbet 
of cubic miles. And this comes about in a curious way* 
If you were to start in any direction whatever and move 
m that direction in a perfect straight line according to 
the definition of Leibniu, after travelling a most pro« 
digious distance, to which the parallactic unit^aooxxJO 
times the diameter of the earth's orbit— would be Only A 
few steps you would arrive at— this place. Only, if yoo 
had started upwards, you would appear from below. Now 
one of two things would be true. Either when you hUtl 
got half way on your journey you came to a place that Is 
opposite to this, and which you must have gone througfo, 
whatever direction you started in, or else all ptos 
you could have taken diverge entirely from each otox 
till they meet again at this place. In the former csse 
every two straight lines in a plane meet in two pomts, iA 
the latter they meet only in one. Upon this suppositxoh 
of a positive curvature the whole of geometry is far more 
complete and interesting ; the principle of duality, instoiid 
of half breaking down over metric relations, applies to all 
propositions without exception. In fact I do not mind 
confessmg that I personally have often found relief ton 
the dreary infinities of homaloidal space in to consoling 
hope that, after all, this other may be the true state m 
things." F. W. FraniOUND 

HYDROGRAPHY OF WEST CENTRAL AFRICA 

M r. STANLEY'S second letter in last T)mfvdh/i 
Teligraph contains important inibrmaiioii on to 
district between Tanganyika and to Albmt and Victqrfo 
Nyansa— information complementary toi that given in hk 
farmer letters, which we embodied In a map, vol. xiv. 
p. 374. He has, m fact, discovered another ^ source ^ of 
the Nile, and one evidently of great length and volotxie-«*» 
to Kagexa-^which he has galtotly named the Alexanto 
Nile. This rivet issues nrotn a large lake. Akanyaru m 
Alexandra Nyanxa, in two branches ana fiowi north,, 
uniting under S. latt and flowing east to to Yictoefo 
Nyauza. hit. Stanley was only able to see the AlOxsoito 
Nyansa from a dhtoee, hot it is evidently 
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Nile^ wkldi p^bat% mXkeB from a C0ii$i<j|er^ 
mk ^i^tance. Mr. $m 3 ^ b^evaa that t 1 i« Akaandm 
fryim*a ha$ a ttirnhycotuitct^tt^ with Kiim take on the 
Mmh^ from which iisties the Rtisiad, an afftoent of the 
Thftganyika. If then theefe vadoua connections are ulti- 
mately verified^ the proldem of African hydfogtaphy be- 
comes more complicated than ever. The Rusiri will 
connect the Kite system with Tanganyika, and very 
Portly, at least, Mr. Stanley believes, the Lukaga will 
catty the water of the Umt to the west— to the Congo, 
$ay some* Meantime Mr. Staidey is probably at or has 
rnfeady left Kyangwe. After deciding this question of the 
eoimecaion of Albert and Tanganyika £»ake$ from that 
ld4ef he win probably devote himself to the task ai tracing 
Ijtewn the Lualaba, which, according to Cameron, should 
bring him into early communication with Dr. Nachtigal, 
who is to trace up the Congo. 

It may not be uninstructive to point out wlxat is 
^e present state of the problem which these two cx- 
pterers have sot themselves to solve. Our principal 
scientific authorities on the Congo are still Capt. Tuckey 
and Prof, Smith, who in i8i6 ascended about aoo 
miles up the river, and who have left us a record 
yet deserving of study. They left England at a time 
when the outlet of Mungo Park's Niger was a sub- 
ject of speculation, and amongst the theories then 
started, the Congo, as an outlet, held a high place. 
The same notions of the magnitude of this river ob- 
tained then, and Capt. Tuckey and his civilian scien- 
l^c ftafr started with the idea that they would be 
ahte to navigate it for hundreds of miles. They had, 
lie^ver, only been in the nver some four or five <^s 
prof. Smith makes this entry in his diary The 
dutnneEl is very narrow and the current never more than 
0iree knots • . • everthing yet seems to indicate that the 
descriptions of the great breadth of the river, the length 
of its course, &c., have been exaggerated,** Again, twelve 
days afterwards, when they had got considerably further 
tip the liver, he writes, ** The whole appearance of the 
river, its numerous sandbanks, low shore, inconsiderable 
current, narrow channel, seem but little to justify its 
extravagant fame. Its sources cannot be further inland 
than those of the Senegal and Gambia.** Capt Tuckey, 
who ties himself very rimdJy to a statement of facts, ven- 
tniWB to say that at Fathomless Point the true mouth 
of the river “ is not three miles m breadth ; and al- 
lowing the mean depth to be forty fathoms and the 
mean velocity of the stream four and^a* half miles an hour, 

It will be evident that the calculated volume of water 
carried to the sea has been greatly exaggerated,** The 
mean velocity of the current higher up the river than the 
tme mouth appears to be about two mites, and Tuckey 
leimurks that they found no difficulty in rowing the gigs 
l|e Ihe foot of Casan Yellaia the current. 

These falls or rapids (Yellaia) desen^e tome notice, 
extend continuously for about twenty miles along 
the rivet, and are very much like the rapids on the Somer- 
set Nile between Foweira emd Magungo, where Col. 
Gordon reports a fall of 700 feet in a space of ten ot fifteen , 
inites, On August 14, iSi6, Prof. Smith says, ** We dis- 
oovemd the celebrated fall of Yellaia, at a distance of 
about a mite and a half. But how much were we disap- 
{tein^in our expectations on seeing a pond of water 
with a small fall of a tew hundred yards.** Tliey 
had been ted to expect a second Niagara, and instead m 
that) found a rapid having a perpendicular fall of thirty 
feet Ih a slope of joo yards formed of a descending bed 
ttf mica slate. Ine width of the nver is very various^ 
sometimes ex|ian 42 n|: to half a mite. It is compared by 
Tuckey to Loch Tajr ahd by Smith to the Dranunen, te 
Norway, at the bridge* Sometimes it contracts to 
yards ; in one place it is reduced to fifty yards in brnd^hi 
but at this point the stream tushes timugh at the me 
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of the ww during the rainy season is largely acenhiited 
for by dm feet that the hills do not absorb any ef theo 
water that fells, the whole of which is ciarried direct to 
the river by fulli«» and ravines, with which the hills are 
furrowed aft oter.** These hills are composed entirely m 
slate, with masses of quartz and syenite, and their extreme 
barrenness forms one of the most strlkiing features Of the 
country. 

It would appear from Capt, Tuckey’s and Prof. Smxth*s 
reports that the farthest point they reached on the liyer 
was at least i yooo feet above tbe sea, and as this point fe 
about 800 miles in a direct line from Nyangwe, which 
Cameron has fixed at 1,400 feet, the connection between 
the Congo and Lualaba on the question of levd alone 
seems very doubtful. 

The Casai and ICwango are doubtless the chief afSoents 
of the Congo ; it may have tributaries from the north and 
north-west behind tnc coa t ranges, but these will be of 
secondary importance. As soon as we get east of the 
Congo water-parting, we begin to descend to the great val- 
ley of the Lualaba, Livingstotte*s central hne of drainage.” 
This river occupies the centre of a saucer-like depression, 
one lip being probably the Congo water-parting, the other 
the Bambane, or perhaps ICabogo Mountains to the west 
of Tanganyika. The fiul of this depression is from south 
to north ; commencing at the Katanga copper mines of 
the Pombeiros, it runs to Lake Kassali 1,750 feet, to 
Nyangwe 1,400 feet ; thence to the “ Unvlsited Lake” of 
Livingstone, the Great Lake ” of Poncet, or the “ San- 
korra ’* of Cameron, probably also the ‘‘ Liba ” of the 
Benin slaves, and so on by the Shari to Lake Chad, 830 
feet. 

From these statements, then, it will be seen that the 
solution of the hydrographical problem of Western 
Central Afnca is difficult to arrive at on the data we at 
present possess, and that to advocate any special theory 
may be rash. The Congo theory is a fascinating one, 
but the levels seem against it. However, with two such 
men as Nachtigal and Stanley in the field, the solution 
of this problem, hs of others almost equally interesting, 
will soon be discovered. 


T/TE LONDON INDUSTRIAL UNIVBRSiTy 

X^E give Wow a of extract!, from an admirable letter 
' ^ addressed by Major Donnelly, the chief of tlie scientific 
staff of the Science mad Art Department, to Sir Sydney Waterlow, 
with reference to tbe proposed Industrial University to be Ci^ab- 
lished by the City Guilds m London : — 

Zewdfew, Metrch 14, 1S77 

DiiAR $Ui Sydkey Watcrt ow,— I n reply to your request, 
I am happy to place at your service such sua^Htioiis, with 
regard to the proposed “City Guilds* Industrial university/* as 
my experience m connection with the Science and Art Deport*. 
ment enables me to offer. . . . 

Under anytbii^ like a broad view of the subject it would be 
difficult to sOy what branch of learning should be omitted in an 
Industrial University. But if we confine ourselves to what is 
practicable with the probable means immediately at command, 
and if we look to commence by Supplying that of which there fe 
the ^eatesi wanf^ we shall, 1 think, have no hesitation— co»|ider- 
ing die relative faculties for obtaining mstruetten in the dilfemnt 
branches of knowtedge— in deciding that science as now tinder* 
stood, and partlcnlarly Applied Science, has the first Call cm our 
altentkm* 

. . . Tlie Industrujd University might be emmmcelt by estei^ 
bitshuig prcfessorithips With the neces^^ory laboratories, tutorial 
staf( dfec., in the following branches of Science end Ari 
Mathematics (IV« Applied and Pmuticfd Geofnetryh 
Chemistiy. ' 

Physics (Heat, LtoH Magnetism, apd Steefcririty). ^ 
Meehatiics (Iwueid MeobanicS| Machinery, oUd Machfee 
Dmwiixg^ 

Itegitfieesteg mi 
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I I Af pika Aft tMtkWliJag, Ikwj||ttl«g^ EwtmdKtie, Kvpom^ 

I Wooa Cftfite* «tc.)* ^ .. . , , . 

I As flMK tefttf]bii3i|; would oe spatially dlftckd to the indtistflii 
l^pphiadHooe of «dbm it i$ medleeB to say tMt cotisiderame seb^ 
Si^kioii^ wotdd be required In the sdhjo^ . » . 

. , . It k of great itnportasice that the professors shohld be not 
OOly teaoheta but investigators, consb«>’‘fy endeavouring to en- 
large the deU of accurate Icnowledge^ and scientific procedure, 
id our industries, To appreciate how much may be effected in 
this Way we have only to consider the millions saved to France 
^ by Fasteuris researches on the disease of the silkworm, or the 
I knowledge obtained hv has hiqniry on fermentetion. 

^ ^ . The time of the professors may be much economised by 
making it no part of their duty to commence their courses with the 
dlemtnts of general science. It is quite ut. necessary that they 
|L should do so. This teaching may be obtamed at other places, 
with which the Industrial University would be only needlessly 
i interfering if it gave elementary instruction. It should, on the 
contrary, be its object to supplement and specialtse the know 
. ledge obtainable in ordinal^ science classes from which the 
students should be drawn ; and they should be expected to have 
acquired sufficient general knowledge of science before entering 
the classes and laboratories of the University to be able to foUow 
f its courses with advantage. 

A leading feature of the University should be evening courses 
— not merely popular lectures— for the use of those whose cir- 
^ cumstanees m life ha\e rendered it necessary that they should 
j commence the practical work of life early. By circumstances in 
y life I do not refer solely to joverty. There are many occupa- 
tions that it is advisable, if rot necessary, to enter upon early. 
For instance, it is of the utmost importance h r a mechanical 
engineer to be a good practical woikman. To do this he must 
join the workshop when young. And the lad who enters when 
he IS thirteen has an advantage which m ght not be expected. 
f Mr, Fhythian, the Master of the Oldham School of Science and 
Art established by the Messrs Platt, informs me that to the lads 
who come into the workshop at this age the evening fntellectttal 
, work IS no effort ; it is a relaxation and recreation. To the 
apprentices who enter at eighteen it is almost an impossibility. 
They are so exhausted by their day's labour that they cannot pay 
i attention. 

f It is agreed on all hands that if the teaching of science is to be 
of any me H must be essentially practical— itiat is to say, the 
^ teaching of the laboratory. And no pains should be spared to 
f make the laboratories perfect and readily available. By them 
I the University may supply a great want. 

It IS perhaps necessaiy to guard gainst the idea that the 
University is to teach any trade or business. There could be no 
greater mistake than for it to attempt to do so. The purely 
technical knowledge of a trade must be learnt by practising it. 

I The teaching of a public institution can with advantage only 
f extend as far as the special application of various branches of 
* abstract science to the different arts. It is no doubt difficult to 
define how far the teaching of applied science may go without 
trenching on the workshop. But in practice the limits are 
readily found. This difficulty will be stiil less felt in an instipi- 
^ Uon drawing its pupils from among those actually engaged in 
f trade, who will know what they can acquire in the Umverslty, 

^ and what they can better learn directly m buriness. The pro- 

i giaaome of examinations in technology by the Society of Arts 
will give many suggestions on this subject 
I have no doubt that the Society of Arts would be willing to 
^ irtnsfer the whole or a part of their system of examinations in 
. technology to such a wjdy as the City Guilds, who, with ffur 
i laig^ funds at Uiehr disposal, may give it a development which 
^ the Society of Arts can never obtm kar it. By employing local 
« agencies and taking advantage of machinery of the Science 
tmd Art Uepartmenh these eammuations are held throughout the 
BhfflUP try. And ty availing itself of &is and similar oiganisa- 
PfUl, the Central UniversS^ might be brought m with 
^ England, Scotland, and Ireland. 

. Through the aetkm of the Government, stimulating local 
! the cotmtry is being topHly coveted by a network offence 

and Art schools and dasser^ where the working dasses-^-whose 
intmata and advances the City Ouilda are. I understand, espe- 
iMIyanidous to promote by the Industrial University— have 
egm^nitks ol obtaining |hat demmitaiy instruction In Sdeuce 
nndte Art edihh must h^the basis of any sound teclmlnal edsH 
There a«e^^ se|ia«alt acdiools ot daases in the 
^connection wHh and mdeing aid throni^ the Sdmkce 


It Is Bierefovo uimeeessa^ to consider the question of the 
creadon of any oeganiaation for giving instruction in elmneutery 
general science or art. What are wauted are a srirndns to 
iticteaee the number of students, the development of systematic 
courses of instmetkm onwards and upwards from the elementary 
I school, and means to enable poor, but clevet and industrious, 
youths to pursue such courses. The award of small scholariiMps 
or bursaries in oompetitiqp which would support the hold^ 
while carrying forward Ihrir studies in a higher school— the 
retention of the bursavy being contingent on a definite course of 
testruerion being pursued satisfactorily— is therefore, I Mimm, 
the most effective means the Guilds can adopt to aid technteal 
iostyuction. 

, . . It is very fteoessairy to bear clearly in mind in what direc* 
tions the University must look for its pupils* Broadly speaking, 
these will I believe be : — 

1. The holders of Bursaries and Scholarships. 

2. Young men whose means enable them to cam on thdir 
education l^ond the school age, and who can attena an lnstl«> 
tution m London more conveniently than elsewhere. 

3« A limited number of students of the some class who ten 
attracted by the goodness of tbejnstruction and its appropriate*'' 
ness to their future pursuits. I'say a limited numb^^ bocaute* 
however good the mstmetion, it will take years to divert the 
class of students from the channels which time has consecarated. 

^ Evening students— men who are engaged during the day* 

It would be useless to expect many students from classes a ood 
3 at first. . . . 

The real point seems to me to make a beginning. Get a goOd 
site — by a "good site I mean a site in an accessible posiUoUi 
sufficiently kige to allow of expansion as the University grows*^ 
build chemical and physical laboratories, and lecture rooms, Und 
some mathematical dass rooms, on a portion of the site. If 
these are wril managed, and are in a prominent position, such as 
that suggested on the Embankment, where th^ cannot but be 
seen — it is difficult to make anything known in London — surely 
there must be many rich men in the city besides the city com- 
panies who will seise the opportunity, by adding to the endow* 
ment or the buildings, of perpetuating their memories as 
munificent patrons of what will eventually be a onedlt to the 
country. 

... It always seems to be forgotten that the population Of 
London is as large as that of Scotknd ; and that if its provision for 
instruction were tenfold what it is, it would not be proportion* 
ately larger than that of the Canton of Zurich. 

Any Irian you commence upon must be much modified as the 
institution is expanded and developed. To succeed, the Uid'* 
versity must be built up by slow degrees and adapted, with ilte 
expenence you gain firom day to day, to meet the wants and Cir- 
cumstances of the time. That it will be a success, and a great 
success, if taken heartily in hand by the City of Tendon, mm 
can be no doubt 

Believe me, 

Youra very faithfully, 

J. F, D, DOUNKttT 


OITR ASTRONOMICAL COLUMN 
The Opposition of Maes in 1892.— Early in August, 1892, 
the planet Mars will comewkto oppositton at a distance sensibly 
the same as in September of the present year, when it is pro* 
posed to make a serious attempt to determine the solar panritme 
by observations of this planet, asmethod which has not hitherto 
been applied under such advantageous ciicumstanocs as ore now 
possible, but whidi is calcukted to furnish the sun's distetmh 
from the earth with a degree of precision comparable with t^t 
to be attained by the observation of a transit of Venus, and with 
far less trouble and expense. It will not perhaps be without 
interest at the present moment, when the attention of astronomete 
is particulariy directed to the effieient observation of Mars near 
the opposition hi September next^ if we present an ephemerisffir 
the oppositioii of 1892, tht only one of the present centaiy yet 
to come, which can be to Oil intents and purpoi.es as favourable ^ 
as that of 1877. The ephemeris is founded upon the tahteis of 
U, I«venteit« which have been applied with sufficient 
for the object in view. The positions ate for mean noob m 
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opposition ivill take place on August 4, and Mfuns will be in 
pe^ee on 6 at a distance of 0*3774, iTbe distance in 

peirigee in the present yeai* wiU be 0*3767, 

TUii CoftfEl 1873 II, (TEWai,, JutY 3),— This irery interest-* 
hg cowet of short period will reOim to perihelion in 1878. The 
dements which rest upon the widest extent of observation are 
those of Mr* W, £. Plitwmer ; in his orbit the period of rtvolu^ 
tion is 1850*25 days, or 5*066 years, and the pexiheHon passage 
in 1873 having taken place Jfwea5'3S, G,M,T*, the comet, neg* 
leodng the efiect of pdtwbadons which in the present revolution 
m not likely to be material, will be again due in perihelion about 
1878, July 19*5* Trobably geocentric places derived from Mr, 
Hmnmeris orbit, with this date for perihelion passage, will give 
a sufhcient idea of tlie circumstances of the next appearance, 
and a few positions so derived ate accordingly subjoined i— 
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The comet, therefore^ ap|>eais under conditions nesLrly as 
favourable as possible for observations, tite least distance of its 
orbit from that of the earth being 0*33, at a greater radlus^veotor* 
In aphehoQ the comet is distant from the sun 4*555* its dis- 

tance from the orbit of the planet Jupiter at this point (which is 
that of nearest approach) is 0*736, Four days after perihehon 
passage the comet approaches the orbit of Mars within 0*05, all 
these distances being expressed in parts of the earth’s mean dis- 
tance from the son. 

There does not appear to have been any observation of this 
comet previous to 1873, notwithstanding its short period. It 
could neither have been the object seen on one morning only in 
October 1846 by Hmd, nor that observed Viy Goldschmidt on 
16, 1855, which was at first mistaken for the short-period 
of Dd Vico ( 1844 1), 

2 n addition to the comet in <{ttestu>n," Tempel is also the dis- 
coverer of comet 1866 X, associated with tlie great November 
meteor-shower, and comet 1867 II, which was re-observed w 

1873, after its orbit had unifergi^ considerable change from a 
near encounter w*ith Jupiter about the preceding aph^ion 
paasuge. 

CoMKi.— Trof 'Wmnecke, the dirccti;>jr of the Imperial 
Obaervaiory at Strai»burg, announces his disxrveiy of ^’a fmc 
comet, with nucleus and trace of a tall/’ Carlb^ on the 
mowi^ of April 6. The loUowing position depends upoh ob- 
^tth at^ annular micrometer on a 3} feet Udescope, Hht 
edmet being Inconveniently situated for the larger instrument. 

April 5 at 1511, 53mu 391. mean time at Straiburg, Eight 
Anicenskm 2ah. ym. 49*44S.| Bedlnafcion -f 14^54’ 15*4“, tha 
dlarnal tnotlou in 1t.A* k raiher less than fm,, and thatih Heel* 
about li'’, both increaslhg^ 

The deaitb of cpmeta which h&A prevailed ahtce Becemiher 

1874, appears to have tesmlnaited, and we muct soon hear of the 


ye diieowaty 67 ^e one which beafs the «ia«n6of B'Aswwt, and 
baa been «o tdahorately qslculated by M. tevean* 

[Sincin the above was in type the fbUowing elementit, ealon^ 
lated by l^iwr IQartwlg, have been rooelved froin Trof, Win- 
neCfee t-^-^-lhaihdiion passage, April 18*1741, Berlin time, longt* 
tude of pteriheiam, 59' 57' ; ascending node, $if r# $ 
indKimtiotti jfi® 4a' 42"' ; logarithm of perllftriion distaricei 
9*9d7d7» morion retrograde. By these elements the comet at 
midnight on April 25, in K,A. aah. 39m. and N.IP.D, 42^7, 
will have twice the theoretical intensity of light that it had on 
the date of discovery.] 

CHMMICAL NOTES 

Thk New Metaes Ilmenium and Nepi onium.— A bout 
thirty years ago K. Hermann announced the discovery of a new 
metal, ilmentam, acoompanymg tantalum and niobium in various 
minerals, aiid dosely allied to them in its general characters. 
Several years later he relinquished his claims to the discovery, in 
Consequence of researches l>y Haiignac in tlie same field leading 
to entirely different results. Later investigations have, however, 
strengthened his belief m tlie existence of ilmenium, and in the 
February number of Kolbe’s Journal fur j/roklist^Ae Chemii he 
not only brings forward results*tend mg to establish the individual 
character^ of ilmenium, but describes a new luetal, nfplumum^ 
belonging to the same group, and occurring in tantatite from 
liaddam, Connecticut As the quantities obtained arc small, 
the characteristic reactions limited, and as the spectral properties 
cannot be made use of, chemists wdl naturally reserve their 
opinion till confirmatory observations have been made by some 
other well-known investtgalt^. The following are the essential 
results obtained by Hermann, I’he mineral was found to consist 
of equal portions of columbite (ROMeaOg) and ferrollmenite 
(R02 Mc 0 j,). By fusiou with potassium bi^ulphate the hydrates 
of the metallic Oxides were separated out m the following pro- 
portions 

Nb.U, |6f9 

.. , . 6*30 


100*00 


The hydrates can lie changed into double fiuandes, and from the 
greater solubility of potassittm-neptuiimm fluoride, it may be 
obtained free from tantalum and ilmenium salts but retaining a 
small quantity of the niobium salt ; these, however, on beb^ 
changed into niobate and neptunate of sodium may be separated 
on account of the greater solubility of the latter. By fusion of 
the neptunate of sodium with potassium bisulphate and treatment 
with water, the hydrate of neptunic acid was obtained in a pure 
condition. Neptunium may be distingmshed from niobium and 
ilmenium by its having, along wuh tantalum, the property of 
forming an amorphous insoluble precipitate on the addition of 
caustic soda to the boiling solution of the fiuonde ; the other 
two form crystalline and easily soluble compounds. Tha 
very soluble character of neptunium-potassium fluoride m com- 
pared with the corresponding tantalum salt serves to distinguish 
it from that nirtaL The reactions with phos^tiorus salts in 
the inner part of the bumen flame are the following 
tallicadd,cclouri«sS» h»obic acid, blue; ilmeulc aoii bmwhj 
neptunic add, Wine yellow. Addition of tinctura ol galls to 
solttrions of the sodium salts gives chmadmirtically-coloured |ire*^ 
cqdtalei. Theafomle weight of nep uninm, rirtemluedfromilm 
dimble saU iKFI 4- NftFiy. 211^0, was found ^ Im !|i$. Hot* 
maim has also o^shtied ilmeniumiu thd form of 4 hlaA powd^l 
by heating fluoride with potmium murid# 

and potassium^ 

kBi9&mrtm tyn Hvi>a(x.Ert m 
vmm tm Iwyi-tyiesfCE ov tun 

Berthelot has rtmenlly finmd that nndei the WiiiBfl ^ ^ ' 







iiyarogeit, 

an JtdtatiWjg" 
fiw^'.4i^«'"-«»ver; th^ a l^tia,'' 
;pi»^1^4li;’iti^^ and fittaHy Imving carfe^ 

'<>U-'''o(;-inirpeatme ab$orb.«» abottt 
i ^ atoina of bytogan, yloMlog tofinons piodacts. Tute caibba 
4 otei loot d^lUno wit& by^ro^ und^t the iitHaence of the 
dia^iu^* nod a of hydiogen with acetylene behavea 

in die mine way a$ i»iTe ac^iene. A mixture of hydro* 
dttfeen toanojdde yield* the solid body observ^ by 
»t^ aid thdnard* SCO 4 * 3^^* * CO^ ^ a traoe of 

^^yl|me“Wing'tormed.' • ' ■ . ' 

|»i«k>s»KORtTS FBNTAFLVaitii>«i. — Professor Thorp^e hM 
khdy i 4 osO]dbed this body (Liebig, Ann, clxxxm)) wbieh he 
l^trepares by the gradual addition of phosphorus penuchlonde to 
aYOeole ttifluodde. Phosphorus pcntaduoride is a colourless gas^ 
with a ppugent atld exti^ely Irritating odour j it reacts upon 
water, ftMrming phosphoric and hydrofluoric acids. The density 
with regard to hydrogen was found to be 63 *23 (theory requiring 
63) y under the pressure of twelve atmospheres at 7* it exhibits 
no mariced deviation from Boyle's law ; it does not seem to be 
aflected by the passage through It of electric sparks either when 
pure or when mixed with hydrogen or oxygen. With dry 
ammonia it forms the compound aPF55(NHj), 

Moi.RCxrLAR Volumes of Siti-fhates and Selenates.— - 
An account of investigations on this subject has lately been pub* 
lisbed by Otto Petterson {Deu/, chem, Ces* ix. 1559), m 
which he find* that, in the series of sulphates and selenates of 
potassium, ammonium, rhubidium, and cEcstum the molecular 
volume of the compound is regularly increased by 6 ’6 when the 
group SO^ is exchanged for the group SeO^ ; also, that the sub- 
stitution pf a molecule of ammonium, rubidium, or emsium for 
a molecule of potassium produces ah increase in volume of 9, 8, 
and 23 respectively iit the selenates as well as in the sulphates. 
Pie has also examined the double sulphates and selenates of 
cobalt, nickel, and copper with potassium, in which results are 
found tending to confirm the hypothesis that in double salts the 
components are unaltered ; this is more marked in the case of 
the selenates, in which the volumes of the double salts are equal 
to the sums of the volumes of their components. The author 
disagrees with Favre and Valson in thmr conclusions that double 
salts cannot exist in solution, and are formed at the moment of 
Crystallisation ; he believes on the contrary that as no contraction 
fakes place on crystallisation these salts may be held to exist in 
the same condition In solution as after crystallisation y the double 
salt of thallium is, however, an exception. In the case of the 
fdums also when obtained in an anhydrous condition the volume 
of the suit exactly equal* the volumes of its compcaiente. 

, CONTRintyTTONS TO THE THEORY OF LOMINQDS FlAMES,— 
A ooptinuation of experiments 6n the above subject is given by 
1 C. Hentnaiin [LUbig^s Ann,^ dxxxiii.), in which he finds that 
Ci^bcatade^ matter will give Itiminon* or non-luminous flames, 
wCQoiding as the tempemtnre of the flame is high or low; di- 
eting ^ gaseous combustible With indifiTerent gases also requires 
a high^ tWnperatee to cWuse a separation of the carbon, and 
thus prodtice lampiosityv Kednotioti of tempetataie in a flame 
preri^ either ]m or ehtirdy the ibrmtlon of carbon, 
nohsequendy the author thinks tl^ t^ie deposition of carbon on 
003 ri'«urkoe*k ,A iknne ^ of cooling, as a 

XI^ be foiled on tpdrhot surfaces, but burns ayray 
onntact with In hnrnefs of different materials^ those of 
wm found to the lixeainostty of .the Ipw^r part of 
flame to a greater 'mden|,t;iun> ihose of ^steatitq, aho whim ' 

le^m hheate^^ produced* 

edX!^^eikqptil(^^ the same*, ' 

iSWnka iSNfct; !|lihe ''bnmer the : 

the kwer 


'are Moemed 'that H.M, 

'ph^sod/to sanction the necessaxy expenditure'''tn/Ve|^^;t]^ff 
Jmpnriunt, deoprspir'lhetmometers of the Rcyal; 

'Bdmbnrgb, which, were so' 'cruelly broken by 

'SeptemWr. The estimate^ has been prepared by 

and Son, Princes Street? Edinburgh, and is 

include cveiy thing that can conduce to scientific accuracy.; ^ 

PgOF., J. Bewae, F.R.S.Em Jacksonian Professor of 
Experimental Philosophy in the University of C^mbridge^ 
been elected Fullakat Professor of Chemistry to the Rtysd!; 
Institution in the room of l>r. Gladstone, rerigtied, ' iv 

Bn. ColAn, the senior medical officer of the recent Ajctfc 
Expedition, has been promoted to be Deputy Inspedior-(M^ 
of Hospitals. v_i> 

Br. W. B. Carpenter, C.B., cpmhitenccd, im 
evening, at the School of Mines, Jermyn Street, a 
Ibrturcs on geology, which he is delivering as Sudney 

At the meeting of the French Geographical Society qh ApiiS ^4 ; 
it was announced that the great gold medal of the Society had 
awarded to Commander Cameron in recognition of his ser^^', 
in the cause of geographical science. ’ ' j 

The estimate for Education, science, and art W Steely ^ 
Britain amounted in i$S3“4 to 578,000/. ; this year the estiipalq' 
was 3,546,000//* 183$ the . Government paid for 

education a sum of 26,750/., but in l875-*6 the amonpt had 
increased to 3,972,008/.*' 

Among the fifty-seven candidates for admission into the Royal 
Society are two clergymen of the Church of England^ one 
Wesleyan minister, one peer, one foreign baron, one baronet,.' 
eleven M.B.s, &c. . . , ; , 

The late Mr, J. C. Tofnell has bequeathed to Univerrity^ 
College, Gower Street, 5,000/. to be used in establishing tWiS; > 
scholarships, one in general chemisttyand the other in analytical^ ; 
and practical chemistry. ; ' ^ ^ 

The Rev. E. Ledger, Gresham Professor of Astronomy, lyjll 
deliver a course of lictures on the Telesoope, in the fbeitrq .pf 
G resham College, on the evenings of April 17, 18, 19,. 20. ^ / 

electric light will be used to illustrate the lectures, ' / , !; 

Liebig is to have another monument A few weeks a^ ' 
noted the ** inauguration *’ of one at Darmstadt, Sttbscripflbnii 
are now being collected for the purpose of raising a »ta^e ,tb 
him in Mumch. About 7,000/. has already been contributed* ‘ 

Mjft. H, W. S. WoRSX 4 aY-BENisoN, F.L.S,» has been Ap- 
pointed Lecturer on Botany at Westminster Hospital* 

TUBsmicesof Mr. W. Saville Kent, F.L.S., F.Z.Sl., have ; ' 
been ct^ged temporarily to superintend and place in thoroq^'^ 
order the **Fish House " at the Zoological Society’s Gardp^ 
Regent's Park. A considerable number of marine fish and oth^ ;; 
specimens of interest have been imported to the tanks dqring rik, 
past week, 

Two views have been offered as to the mode of action of the 
ga* in the radiometer. One attributes the iqoUon to reaction of ' 
gas particles getting heated on the vanes, then dancing qff ; the i 
Other to air currents v^ch are directed towards the pkte in cop^ J iv 
$cquen<^ of heated' air' rising .from it M* Neesen has 
vomed between these views. , If thq'riwshijri, 

.viewis coired;, ,ihe 'wall of the vessel^' beocAkikQ^ 

also .heated, must also. I^uire influence through rise 
,air ton it as If the rotaUou bq 

' Wtnir' ' string 
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ptxMm witlilii m lii4MQe«f 0i0 

livoiiM be retdily mogAiatfc He dwfibee e imiiilier ef 
miule jbi thk «ef» eii 4 %Mdi he ftiitt|»iKaet^ 
falgtte feeond vlem^, 

flfim«itldeee»tclh^ M. Zolhier 

il led to tehe fhi lolioiprieg jKnidoiii hi tefeven^ to the t^io* 
meter, llie mi^haneid^ eC ^neidieiiie^ric mdiohe biied on the 
pthapk& 0 f the imAmiml el mehes 8appceiti<m« 
«hoi^ the vehdten of the mehn leegths of peth of the ges mole« 
mtlee to the d ie tc e ik m e of the veesdi which ere not miked in 
tet4 Thu hephmtkm fntiher leem oet of <»H^ 

Out mtftoSeot gieOeiidy the eirnttltaneoae existence of mercu^ 
^ejIfOms whcwe molecolee have a more than e^en timei greater 
ilkm and a much snieller mean length of path than the mole* 
mike of the gee acting according to the mechanical theory of 
gmcn Hence we are not warranted in regarding the radiometric 
Enoridoa discovered by Brookes as im empirical conlinnation of 
die mechanical theory of gases. 

BsRttN dealers in ddicacies have recently received from the 
amth> and espedally from Upper ltaly» immense tinaiitities of 
iddde birds which have been captured there in their dlght north* 
imtds. Unloitnnately there were not only snipe^ Betdtam» and 
larks, or so-called ** delicacies amoi^ the birds seiil:, but also 
e egtng bitrds, that are never eaten in Germany, such as gold* 
Inch, thrush, and nighttogalea The animals were caught on 
Mr m^ratoty Bight by mecns of neta» or surprised during the 
dght and indUcrlminately killed. A new indication of the im<* 
portaacoof an international law for bird protection * 

An esHWtion of objects relative to pre*historic archaeology 
a$i be opened shortly in Moscow, and promises to be very 
nkresring. 

An elabomte volume just pubtished by the Federal Statistical 
Sareau of Switxerland, gives the number of scientiBc societies iu 
he country in 1875 as 46, with 54#955 members. The societies 
or educational purposes numbered Si 6 , with S 4 f 4 H membem. 

Tfia municipal authorities of Berne have set aside the sum of 
14,000/. for the foundation of a Museum of Natural History in 
hateity. 


AnJmf mm ^ dkarmsuf* 

^ has been 

imd Indndkg ^ fern 1865 to 1874^ Kke yake nf this 
grendy by the publication themwith <rf kde* imme, 

w)km oborw ktiUidngle glance those parts of the world of whWi 
maps hay 4 been pubjished iu the during the period 

in <|ueftrio», whh references to the places where they have 
appeared* 


Gen. UcHattus bases his invention of the steel bronae, Or 
more correctly, hard bronse, cannohs, now introduced into the 
Austrian service, on the observatioa, that all metals (with excep* 
tion of lead and zino) have their elasticity increaFed, when they 
have ttadexgone a toemtianous weighting above their first limit ot 
elasticity. In the first February number of piflytech^ 

rncha ymrnnl^ M. Uchatius gives, in reply to the objeotkms 
of some technologisti^ the raiults of further experiments whd^ 
appear to show that even homogeneous bronze is capable of a 
great increase of its elasticity through 8iini>le stretdiing, without 
condensation. It is only a stretching of the metals above their 
limit of elasticity, whereby the] molecules, brought to a state of 
flow, glide over each other, and assume a wholly new position 
more favourable to resistance,’ that causes the increase of elasti- 
city, A simple condensation produces meiely an increase of 
the aheolute solidity and diminution of the tenacity, but no real 
increase of elasticity. The bmit of elasticity may be mised 
nearly to the breaking consistence^ so that in many cases it is six 
and seven times the or%iiial* Mere stretching for a short time 
is of little use ; the tension must act a considerable time. It i«i 
also well to apply a gradually increasing weight. 


A SINGULAR fact with reference to the production of heat is 
described by M. Olivier {Comphs Rendus), A square bar of 
steel 15 mm. in uridth and 70 to 80 ctno. long is seised with the 
two hands, placed, one at one end, the othei in the middle of 
the bar. The other end is pressed sgainst an emery grmd-stone 
rotating rapidly. In a few minutes the rubbed end is consider* 
ably heated. The band at the middle has no sensation of heat, 
but that at the extremity is strongly heated, so that it has to I e 
taken from the bar. Thus, in certain cases, heat appears not to 
be propagated in metals fiom one part to tlmt next it. 


Associations and Committees stre being formed in moat of 
be large towns of the Ketheriands with the object of ** fitting 
^ a suitabk vess^ fexr Nova Zembla and other stations of in* 
esest in the Arctic regions.** The avowed aim of th^ expedition 
I not the discovery of the Foie, but the erection of some unpre. 
Stttiims granite monuments to the memoiy of ,the glorious dis- 
xweries of ihe eaiUer Patch navigators. About the end of the 
oventeenth century, in the name and on behalf of the honour* 
.hli CToOncil of the renowned City of Amsterdam,** Willem 
Inmnds set out on his third voyage which ended in the ex* 
fl0rer*s wlntmlng on Nova Zambia, whence he never ndumed. 
t is, above aU, the memory of Barends which the Dutch 
re about to honour. The costs of the expedition are to be 
iefinyedby voMtaJ7mbs(mptiwis, and the vessel will, in all 
uobability, be commanded by a Dutch lieutenant whohas taken 
»art in ihme Arctic expedirions under the Britfeh Bag. 


In the year 1824 M. Wohler made Ihc observation that pal* 
ladium, whether in the form of sponge or of polished sheet, has 
the property of becoming sooty in a spirit fiame, and gradually 
coated with a thick layer of cat bon. A piece.of spongy palladium 
will thus be enlarged to several times its original volume. The 
same phenomenon occurs if the metal is made to glow in a coal* 
gas flame. If the deposited carbon be burnt, them remains 
always a fine skeleton of palladium, which is then found to be 
penetrated with the carbon and quite brittle. By more recen 
experiments M. Wdbler convinced himself that the pheno* 
menon is not due to a special afiSnIty of palladium for caibou. He 
is rather of opinion that the strong absorption power of this metal 
for hydrogen is the reason why ethylene gas and the gases of 
the spirit fiame, which themtelvet are not absoi^bed by palfe* 
dium, are decomposed under the influence of this metal, as the 
experiments show, with separation of carbon. 


The Committee of the German Afiican Society has issued an 
ppeal for brip towards the establiiihment of a series of perma. 
teat atarions in Africa, so as gradually io tmnWw the axou of the 
inkiuwn oountiy, to serve ms centres of cukure^ and to be 
iW kfeiinafM for trade with the natives. The eflM would 
e in tiyihfWAy with that of the Intematkmal Congiw at 
Mssris, and the ifiiNsd k ma^ spedaBy to Geiwany to mak^ 
ain the taoupthmally high place she has taken in the solMjific 
discovery of Coutosl 

sitidimti wiK he gkd to learn that m kdea to 

MMkPiUmgm sm S&sUa 


XJtX> by specttlarist considerations risgarding''the formation nt 
the earth, H* Saelittr, of Salzburg, made experiments a riiori 
time ago oil the solidification of balls of spermaceti floating fitmily 
in a liquid, mid he has more recently experimented on the pWK 
pagaiion of item k unequally dense liquids. In a beaker gfek, 
16 ctm. hi|^ he pat five kyen of alcohol varying k teky 
feom 0*98 to and each 3 ctm. thBtimm Thme thermo^ 
metem wempliaM wik k bulbs in the fimt, third, and flfeh 
layais seifMMrilvriy, wad the vessel was slowly hmtedfrom hrinw* 
In aimihir ihailar vwri containing %uid^0f 
theritfoe tharwmaukti riiowed neatly rim wmk tempakWS) 



dpril ta, t 07^3 


tfArmd 



■ Ttawte 

tcitt tJitt iwfluiiiigK tMffe 31* (Ww^)a (*oid 4 !«)» iS® 
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' 71 \ wmhm th^n, tliat fai %Uia(i 

dl d^jMtyl3««l;i«^i*k«il3«t«aY«iy slowly 

ijipwftrdf » Expoclmaata in ooolitmi W to a similar mult. 

, PaoF. <Jt;iwCKE, of HeWWibeit^ luui long experimented as 
' to wlbother ^$os oan pest^te through the pores of glass. A 
' pmmtt of forty to one hundred and twenty atmospheres it 
^ found tp he incapable of forcing a perceptible quantity of 
t carbonio acid or hydrogen gas through a glass wall t*5 mm. 

' thioknesst dating a period of seventeen years. No loss of 
weight was perceptible. M. Quincke, however, will not tow 
' the infevence that the molecules of hydrogen and carbonic add 
have larger dimensions than thp molecules or pores of the g^s. 
The distance at which the moleculwr forces of the glass act on 
the ga$«particlcs is of course greater than the dimensions of the 
molecito themselvea The pore walls of the glass may get 
coated with an absorbed gas layer, which itself becomes im* 
movable through the nearness of the solid substance, aud hinders 
the passage of gas particles from the mtenor of the glass tube 
into the outer air. Perhaps, too, there may be dropable liquid 
^ in the pores of the glass, preventing ouldow of the gss. A 
similar objection applies (according to M, Quincke) to M. 
j Traubc*s method ot determining the size of the molecdes of a 
substance from the possibility of passing through a so-called 
* ^ precipitate-membrane. ” 
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A URotMail m excess of any that have occuned daring the 
last fourteen years, as regards long continuance and seveiity, has 
prevailed for some months in Victoria and parts of Australia 
adjoining. It terminated about February la, and from that 
date to the sand of the same month, when the mail led, heavy 
thunderstorms and rainfall had prevailed, and coaler weather 
set In* The reports from X>eniJiqum and other places in the 
interior state that not a blade of grass was to be seen on the 
plains, and cattle were dying in thousands. 


The Kussian Naval Department proposes to send a ship this 
summer to the mouths of tlie Obi and Jenissei to make a 
thorough maritime survey of both gulis. 

Thf IFeUet n Retieto q/ Siim€0 and Industry is the title of a 
new monthly devoted to vanoos departmento of science, and 
published m Kansas City, Mo. 


In view of the promising future of the African continent M. 
Bemsrdin, of Ghent, has done a good service by publishing a 
hrmhure (compiled from the woto of various traveller), on the 
commercial products of Central Africa. An excellent map of 
Petermann’s, showing the standpoint reached by exploration up 
to September, 1876, is included in the pamphlet. 

The death is announced of Prof. P. Panceri, the eminent 
^atomjst. He died suddenly whilst lecturing in the 
University at Naples. 


Xhb »ddltions to.*, ZoolQtiiad &>de^>i C^n* during th 
week i«dnd« « Common Wolf (Ce«« *./>»/) Ebio^m 
1»in^«ed by Mr, J. A. PwrU* j # <3^,10^ j-yj 0*1 

ftom Ceylon, by Cnpt. a U. Tomer; 

ft®*" Aurtjafi#, pr« 

•entod by^, W, Bwob^S two S^>$ Hemipodei (TbfWK 
a Ram QnaU (CbAMwtjr etrmamdcbea), an Ariatk Qnai 
fljwfaw) from India, tbxe, ChbMK Qnaita {Cuturm. 
<*W»o»,rt») from Chma, pnMstad bv Mm. Wood Mamni w 
Entallus Mottk^ (Senmp&kmtsr mMmi from India, wdNoi 
UMtob^l a GoUwed fWt Bat [C^UMg/eterit calkm Ww 
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dtemlcsl Sodluty, Apnl 5.-.Pror. Odling, RILS.^ m to 
dmlro-^-A lectuie on the discrimination of tatfptdk Iw toir 
charactm was delivered by Prof. N. Mamdyi^ 
Falt.S. Atontogenendremarksontheuse^ tototo^i^ 
of the methods employed W crystailograpbem, the pm^ 

easded to consider to metlmds of detembing to symmetry of 
eiystals by their optical ctoraeters. The origin and meonto of 
varlotts used in mystallograpfay were exptsined aad 
toted by models, &e. ; to keturer then threw on the screen, W 
means of a polauisi^ apparatus and to dectxk light, to 
beautiful coloured eimas produced by crystals oC cerussilA 
barytes, borax, to, to effect of heat in altering to position of" 
the optical axes of a crystal of gypsUm being ^spetolly beautl^ 
III eondasion, to lectoer pointed out to neady meaiw, Which 
to exaunuatiott of the optical chaxacteis td a crystal uiidfr to 
polarising microscope ofto afforded to the chemist, of aequicitig 
a great tol of infonnatiou In a very short time, and esqurmaed a 
bmief, that if chemists would work up suitable mroupsOf CcysUdd 
for examination by the crystallograplmr, very important knoW^ 
ledge as to the functions of various groups of mtoeules s 
cry^l would be gfdned. 

Anthropological Institute, March sy.'-Xol. A. Lane Ito, 
F.R.S., V.P., in the dhaif.— Capt. W. Samuellf, of to 
Staff Corps, was elected a member.— An account of some 
Kitchen Middens near VeHtnor, by Hr. Ilodder M. Westropp 
was read by tbe director. A corn-crusher, of Scandinavto 
appearance, was found in one of them, and in another higher 
m the cliff, there was discovered a small cinerary am of un^ 
usual shape encircled with a pattern of coralline sea<*weed»*^ 
Messrs. W. Power and £. Laws communicated a short paper on 
a lOlton Midden near Ten^ ; Dr. Crockley Clapham a paper 
on the brain«weighk to Chmese and Peiew Iskadets ; and 
Mr. James Shaw some notes on right-handedness and Improved 
instinct in anUnals during the human period. Dr. Claphtm 
found that to weight of the brain both of the Chinese to 
Islanders was above the average, but they presented certajn 
peculiarities in their convolutions, The skulls of to Pelew 
Islanders were markedly dolichocephalic. The size of to tuatU 
of the Chinese and the Islanders was in no wise an index Of to 
intelligence possessed by them. 

MANCHE.STER 

Literary and Philosophical Society, Febmaxy 6^— £. Vf^ 
Blimey, F.R.S., prerident, in tbe chair. — Notice of to Juito 
Literary and Philosophical Society of Manchester, 1806-1807, by 
VT. E. A. Axon, M.R.S.L.«-*-On compound combinatkms, by 
Prof. Ci^ley, F.R.S., &c.— On ternary differential eqaatow, hv 
Robert Rawson. — On the powerh&l oxidising action of ahkiMA 
charcoal upon organic matters as shown by the aturiysis of to 
drainage from a kurge heap of a mixture of night-soil and animal 
charcoal, by William Thomson, F.R.S. Edm.— A plea for to 
word Anglo-Saxon,” by Rooke Pennington, LL.B., F.G.S. 

CAsmtiDGa 

Philosophical Society, March la.-Prof. Cayley, vice^ 
president, in to chair.— Prof. Clerk Maxwell cosndunicated t6 
the Society a pasadox in the theory of attraction. 

_ 

ji i C B 

Let to line AB be divided in aijy gtyen point C, and let 

be tbe condition of correspondence of two points Paud Gt kt 
the segments ACf CB respectively, then if Pond Q vary tool* 
taneously, still remainiiig correspondent, 

BC--^d(PC) ^ CQ-^CQ), 

or the corresponding elements are to each other as to squares of 
their distances from C, If we new suppose that AB is a material 
line of uniform density, the law of aitraction being to inmso 
squaxe id to distance, to attraotkms of oocveimoxidiiw; ekxntoi y 
on to point C will be f quid and opposite. But every element 
of ACha a cotfespond£% element in CF, and hence wd ml^ 
conclude tot toattmton niACon Cis equal and cqipoiitebs 
tot of CB m C, wlto is evidently not to cto nntW 
AC^ CB* The paratoc is explained by conridering tot aft 
totwehavepravedib tot the attraction iA APimCi^ikM 
and opixmke to tot of on C, and this howtnm^ hem; to 
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tt«*eeer«8itoWt!r^4aMte^^ me tefcm. tihs 
etttMMott of/Twid of m laiiwUi ttfinite, ha diffiarVy A 
ueMjrtSe ttOmeHm olAa ot^C, nAiOa «C 
eqwd to CJS,-^Vtt£ Cl^ Mektoell eien imm » eon* 
nMoUion^ donWe ato«t triple i«e®l#K)ix bjrBneB«i»»to«».---Mt 
J, W. fc, Qwtiier omrd a pamlnilHW acconnt of the »ea»ti of 
,Mi ewuii^tioa ef pritoiH to BoscriiltmdA trite (i to 

3 j 0 W^ 0 t»)* . 

IrAl^ 

J^dimy of ScieMee, April a.>-Af. BrilM in tlte 
ite«‘‘'*-fhe finBotohia papte wtsp rndt^Ieopewnebic tn- 
of eoostant length fti)4 eatiafylug three 
oUH$3r ocihattii^iie, hy M* Chiisles. — On a theorem ima^ve to 
vn^ome without eaienuit work (cohtiuuedh by M. 
on $. new work of M» Bertin* foUowmg hie note 
on This work gives an lauxmnt of M. Berimes double 

which recoids etich instant the Inclinations of the 
amp lu Ike direction of the roUmg and the uidioation of the part 
of the wave which oames the ship j also observations with it 
ikm the war-ship Cfimdtii, Though the indications arc only 
apprcedmatep they m timifin of oonsiderable mteiest AdJmiml 
l^arls called to moA m insbrnment devised by hia son m 1S67, 
for tiacing wave$,t**^Baperi|nental reseacchts on natural aul-^ 
phides, by M» Meniaer It f$ a general fact that nataral sul- 
phides brought into the presence of suitable mctalUc solutions 
cause rediicttoa in the free state of the dissolved metal The 
espenmental facts givten seem to have a bearing on the 

a^s&cmimfs so feequeni in metalliferous veins* If a vtin 
of galtna receive the infiltrations of sca-vrater (which always 
oontakts silver )p all the silver wiU be held and concentrated by 
the sulphide. Now nauve aitver extern in a Crrtam nniwber ot 
g^enasp and wc may suppose it has been thusintroducedL — New 
nebulte discovered and ou^r\ed at the Observatory ol Marseilles, 
by hi* Stepham Thiity m number.-— On the approaimalion of 
d class of transcesidants which comprise, as a particular case, 
hymer^ptin integrals, by M I^iigueire. — On the paraboloid of 
ktzaight hues, by M Mannheim.— On the theory of irigo* 
fine maewes, by M. Terquem. Even under tlie bcbt con- 
frigormc an-inachmes cannot successiully compete with 
machmes Saving volatile liquid, (1) because of the large sim 
neeesaary . (a) the paamve re&tances due to this, and the me of 
two pumping bodies 1 and (5) the want of adaptability to produce 
different degrees of refngeralion. Their ad vantages are the prodac* 
tioii of lower temperatures, simplicity, and the use of a safe and 
cheap agent— Kesearchea on the metallic reilectioa of obscure 
and pokmed calondc rays^ by M. Mouton —On the sulphide 
of manganese^ by MM, De Clermont and Guiot. They produce 
the green sulphide in new cases, and by reactions in uhich its 
formation was said hover to have been observed. Thus M, 
Muck says it is impossible to transform manganous carbonate 
into green sulphide ; but the authors effect Uus by heating m 
hue with ebnlhtion, carbonate of m«n^anese, precipitated with 
some shlphydrate of ainmoma They bud the rose sulphide 
dried at 105** contains 9 per cent of water (gtaen stdphtde at 
loS® IS anhydrous). 1 he rose sulphide is mneh more wduble m 
chforhydrate of ammonia These sulphides are thought isomeric 
ihodihcations of one and the same body, more or Im hydrated. 
-**4l,ep!y to remarks of M. Chevreul concerning the phosphor- 
Wseence of oigtmic bodies, by M* Kiidsisaewaki. He adduces 
some kete showing that in phosphorescence the slowness of the 
reaetkm is an essential condmon, though to define the maximum 
and minimum limits would be diifficult at preicnt,— Two cases of 
aneunsmofthe bend of the ^Ihi^treatMsnecessfidly with 
septic ligature of ca^t, by M* BoeckeL— ^On some abnormal le- 
cnmktions in star film, by M, Poh— On the distribution of carbonic 
add of the bipod between the red corposcles and the lerum, by M. 
Fiedpicq. It h generally said that all or nearly all the carbomc 
iMUdheld m the bl^ ib in the serum (or jilasma) m tlie state of 
combination or solution. Kxammmg venans harse‘'blood, the 
authoe Ibund the red oorposeles capable of absorbing a consider- 
able qmlity of CO,, though always less than that taken by an 

a md volnme of itietum (about a half less) Tassii^ a Guvreii.t of 
\ thimigh the blood, the eieciims seemed to be distnbiited 
eqiwy between the corpuscles and the serum Whde blood can 
be almost dnectly tocivedof ns ftases by vacuum andheal; It Is 
quite oiharwise with semm, Whuh, aiter such treatment, wBl 
given Besh Bbmtion ¥ €Ck v^mn treated with phosphoric aoM 
^wly bmlfd. TMi Invi w w to some of MkC Maihitii and 
Urbak^«ii)eiidta*«->Ottd^ idomates iuM mdkuliw 


sound^above a lajw of cdouds, by Blanc The annexe 
dkm^oftjhebw at 18 tbfyytemrwSM 

Or ysdbWrb^ always white on bdrstoj went hut^sdn* 
tally, and loolted tike immense soap bubwA 

VlffiTNA 

Imperial Academy of Sciences, Mar^ iB^Xhelbtlowiiiig 
among other papms were read e— M am outllnei of a fhbory of 
the sense of tem^rahite, by M. Herxog.— Ihssearidies on the 
l^icata 6f the Adriatic and the Me^terranean, by M. HeU^. 
The fieely-movmg Salpjr and Salpmdtke Ascidiant, whidh arq 
numerous id the MedUtosineau, are almost wholly wanting in 
the AdmUc.r— On normal hexyltc alcohol and notinal cenantliyho 
acid, by M* Janecck.— Rei»earche6 on the extmunon of the tonic 
vascular nerve-centres m the spinal cotd of the dog^ by M. 
Stneker.— The development of the antheridimn of 
by M. Walilner. — On Kanvier% representation of booe-struciure, 
with remarks on the use of a Nicol in microscopic researches, 
by M. Ebner. -.-.On metanitro- and metamido-benzacetyhc acid; 
on the action of animal charcoal on salts ; on solution of sulphur 
in acetic acid ; and on demonstration of fuchsme in wine, by I->r. 
liebermann Fuchsme solutions give very characteiisUc absorp- 
tion bands, in the spectrum, between yellow and green, FucUsine 
may be detected even with a dilution of i ? 500,000.— Note 
on molecttlai tmnsfoonattons, by M. v, Sonstoin* Iodine crys- 
tals kept eight years in a glasn vessel vmxt found to grow by 
volatilisation and auhsequenl condensitioii. Anao^hoos phos- 
phorus passed. In part, into the cryBtallme state, — On the ongin 
of the imiacai light, by M Noe — Behaviour of cal^um-phos- 
phate lowardH sugar solutions, by M Krasan.-^>n new Rudista 
from the Bohemian chalk foimation, by M. T«llcr.--Oh the 
Sarmatian dejiosits between the Danube and the Timok, by M* 
ToUla — KftMjarches on the etiology of Felorian fiower.forms, by 
M. Peynuth —On a new method of determining the internal 
resistance of galvamq batteries by M h ieischl. The two like 
pules of two equal dements (of the kind to be measured) are 
connected, and the resistance of this currentless combi imaticm is 
then compated with a known resistance — On the geological 
character of the Isthmus of Suer ; the pliocene formations of 
/ante and Corfu, the nature of tlie Sarmattan formation and 
itb analogies m the present and tn earlier geological epochs, by 
M Fuchs The fauna of the Bed Sea and Hedttetranean are 
very different, but they ap^Hsai to have been so alto before the 
isthmus arose. 
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AQmCULTURB IN THE UNITED STATES 
Rtp&ri of the Cmmmhners ofAgrimlturc of the Umte 4 
States of America Jor the Vear 1875. (Washington, 
Government Printing Office.) 

T he first impnsssion that strikes us upon taking up 
thk substantial volume is closely allied to envy. 
Here is m fofid of valuable and condensed information 
relating to every point connected with the development 
of tbe soiPs resources, a record of original work and of 
experience at home, and abounding in suggestions from ] 
the practices of other countries, Jt is true we have to | 
some extent, in the excellent transactions of our great 
agricultural societies, a means of piescnting a digest of 
agricultural progress. But these are, and must to some 
extent be, written in popular style, whereas the Report 
before us, while deeply interesting, is essentially business- 
like and proportionally more useful to those whom it 
concerns. 

It may be thought by many that a new country, of 
boundless extent like America, can scarcely hav6 ad* 
vanced to a stage in agricultural progress demanding the 
assistance of science ; that the breaking up of virgin 
tracts by adventurous settlers is scarcely an occupation 
to eUcil sympathy on the part of the workers in micro- 
scopic examinations and chemical analyses. Such is, 
however, not the case. Farmers and planters,” we are 
told, now realise that there is something else in this im- 
portant work beyond the mere diiidgery of sowing, reap- 
ing, and curing ; ” and again, the general awakening of 
interest in agricultural subjects has induced a consider- 
able correspondence with the botanical division,” as well 
as with the chemical and other departments. 

The Report of the Commissioners includes those of the 
statistician, the entomologist, and the chemist; and 
besides these departments, details are given of the 
labouis of the Horticultural, Botanical, Seed, and Mi- 
croscopic Sections. The repou of the statistician reveals 
the immense extent of cultivated land in the United 
States. Close upon 45 ,000,000 acres of maize, producing 
1 , 331 , 000,000 bushels of corn account for the cheap rate 
at which this commodity has recently been offered in this 
country. The vast area of 26,381,512 acres of wheat pro* 
dating, in 1875, 292,000,000 bushels, also throws light 
upon some of the difficulties of competition which now 
perplex the English wheat-grower. Here is a supply of 
wheat capable of feeding 53,000,000 human beings for 
one year, and, to put it in another light, grown upon eight 
times the area devoted to this purpose in Great Britain. 
The total population of the States is 38,115,641, so that 
they not only axe able to leed themselves, but to export a 
aufficient amount to maintain the population of Great 
Britain nearly half a year. 

The report of the Entomologist upon HeUroptera or 
** plant-bugs,” contains a large number of illustrations and 
short descriptions of manjir species, some of which are 
injurious, while others^ owit^ to their carnivorous ten- 
denchns, are beneficial This inibnnaiion is followed with 
practical directions for copirtg nvlth insect peats, which, if 
Jim imvel, Ate at least uM In the chemical section 
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the effect produced by various mineral substances upon 
growbg vegetables when added to the soil have been 
demonstrated by Mr. Abram McMurtrie. The deleterious 
effect of arsenical compounds has been teste<l upon plants 
grown in pots, and the results are vividly brought before 
reademby illustrations showing the comparative slsea 
attained by the platits experimented on. The 
turist is not as interested in substances detrimental to 
plant life as in those which produce an opposite effect^ 
The lesson taught by such experiments is, howOvetj 
exceedingly useful, for there is, no doubt, great room 
for experiments upon growing plants so placed that the 
surrounding conditions of soil, air, and water may be 
regulated with a special purpose in view, 

A considerable section in the middle of the volume 
is occupied with an account of the sheep exhibited in the 
I Vienna Exhibition of 1873, The information is no doubt 
highly useful, as it gives the American reader a graphic 
idea of the various breeds of English and Continental 
races of sheep. The ample details regarding the Merino 
sheep are chiefly taken without acknowledgment foom a 
report contributed by Prof. Wrightson to the Journal of 
the English Agricultural Society, and are therefore 
familiar to English readers. 

After 150 pages upon "Statistics of Forestry” and 
varieties of frmt, there is an interesting account of the 
method of curing forage by ensilage. This process con- 
sists in burying green fodder in pits i^silos) or trenches, and 
coverittg it with earth. The process is applied to green 
maize, rye, rye-grass, rape, red dover, and autunmal 
vetches. It is impossible in a short notice like the 
present, to give a description of the method pursued, but 
there is no doubt that it is practicable, M. Crevat, after 
several years' trial, has settled upon pits of the following 
dimensions. Depth 7*55 feet, length 28^25 feet at the 
surface of the ground, sloping down to 24*28 feet on the 
bottom ; breadth 8*53 feet at the top, and 6*56 feet at the 
bottom. Each pit has a capacity of about 1,41 2| cubic 
feet, and appears capable of holding about tons of 
green fodder. There appear to be many modifications 
of the process, some farmers partially drying the fodder 
before pitting it, while others prefer pitting it fresh. 
Contrary a$ this may appear to our usual system of 
carefully drying hay before carting it, the general 
adoption of this method of storing fodder in many conti- 
nental countries proves that green fodder may be preserved 
if firmly trodden down so as to exclude the air. The 
same ^an succeeds admirably with sugar-beet pulp 
which may be kept in pits for any length of time. English 
farmers preserve hrewers'^raips by trampling them firmly 
into large vats, and, at the same time, sprinkling salt 
among them. Salt is also frequently employed in the ixro- 
cess of ensilage f or making sour hay, but as ofien the pro- 
cess is completed without its assistance. The xqxirt of 
the Commissioner certainly throws light upon the subject, 
which we think deserves the attention of English agricul- 
turists, and especially of colonists. 

The general interest in scientific agriculture is remaric-* 
ably evinced in America by the large number of agricul- 
tural colleges. Th^ are no fewer than thirty-nfoe 
cultural and mechainical colleges attended by 3,703 ^ 

dents and taught by 463 professors. Whenltfoi^mamhM^ 
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tluam our own, the fact of the existence of tteaHy 
4 ^ 0 ^ ag^cultuml students is somewhat starthogt In this 
country we have one agrieoltural college supported by less 
than xoo students* Vet we are the possessors of the most 
eidensive colonies in the world, for exceeding^ in extent, 
even the vast area of the United States, It may well be 
dil&cult for English agricultutists to compete with foreign 
rivals if the meagre number of agncuUutal students in 
England compared with America may be taken as in any 
degree a gauge by which interest in scientidc progress 
may be measured. 


CUMMWG^S THEORY OF ELECTRlCirv 
An Intrt^uctioH io the Theory of Electricity, By 
Linnseus Cumming, M.A (London : Macmillan and 
Co., 1876.) 

M r* gumming deserves our thanks for having made 
an effort to introduce into elementary teaching the 
advances in the treatment of electricity made chiefly by 
the labours of Green, Thomson, and Clerk-Maxwell Mr. 
Gumming possesses aB the qualifications necessary for 
such a task* He evidently has a full knowledge of the 
subject, and seems to possess, in addition, experience as 
a teacher. He has had, no doubt, great didicuUies to 
encounter. These difficulties are not alone due to the lirai* 
tations as to the mathematicial knowledge of his readers, 
which Mr. Gumming has justly imposed on himself* 
The books and papers out of which Mr. Gumming had to 
take Ms material, were written from various points of 
view, and they were chiedy addressed by scientific men to 
scientific men. It was natural that the same words 
should not be always used exactly in the same sense, 
the great object being that men already possessing a 
kxmwledge of the subject should understand each other. 
It is only when the knowledge of a certain subject is com- 
paratively advanced that the terms settle down into a 
definite meaning. A text book, on the other hand, is 
addressed to Students who at the most have only a slight 
acquaintance with the subject, and it should not only teach 
that particular subject, but also scientific method, and 
sciendfic reasoning. It is, therefore, of primary import- 
ance that the precise meaning of the term should be 
scrupulously adhered to. Even a good definition does 
xmt always ensure this, for there is often a metaphysical 
celourixig which does not come out in the definition, but 
which we soon discover in the way a term is used. We 
take one example. The word potential is defined by Sir 
Wm. Thomson thus ^ - 

^The potential at a point is the work which would be 
done on a unit of positive electricity by the etectric forces 
if it were placed at that point without distuibihg the 
dactric distribution, and earned from that point to an 
infinite distance.^^ 

Nothing could be more precise than this, yet the word 
potential will caU forth difierent associations in different 
tnindSi and this will greatly infiuence the way in which 
the word is used* Some writers will attach no meaning to 
the potential at a poipt, except in so far as they can 
imagine an electrified paitidc to be placed at that polpt, 
to others the expression will convey a perfectly definite 
meaningi defining thc^state of the medium at that poin4 


irrespective d any" electrified particle which might be 
plac^ there* It will generally be soon found Out in what 
sense the writer uses the word* 

The passage in Mr* Gumming’s book which has sug*^ 
gested these remarks, is contained in Prop. 8, p. 203. 
The proposition runs thus 

In computing the potential of any closed circuit, we 
may substitute for it any closed circuit which Is obtained 
by projecting the given circuit by means of lines of 
force.” 

The expression potential of a circuit may perhaps have 
sometimes been used for the induction or number of 
lines of force through a circuit ; yet we imagine the term 
suggests rather the idea of action at a distance, and would 
be analogous to substituting in electro statics the expres- 
sion ** potential a point” for that generally used — 
“ potential at a point.” Mr. Gumming has so consistently 
adopted the views and language of Faraday and Clerk- 
Maxwell, that we have been struck rather unpleasantly by 
the passage. This is, perhaps, only a matter of detail, 
and we may here remark that Mr* Gumming might with 
advantage have bestowed more care on the wording of 
his propositions. On p« 40, for instance, an experi- 
mental law is given, and two exceptions are added. With 
very little trouble the law might have been worded so as 
to admit of no exceptions. Other examples might be 
given. 

There is one feature in the book about which we 
should like to make a few remarks. An occasional allu- 
sion to hypothetical matters cannot of course be alto- 
gether avoided, yet we think that in books like Mr. Cum- 
ming's, which are intended to give an outline of what is 
known, and not of what is unknown, of the subject, such 
allusions should be reduced to a minimum. 

On p. 1 19 five propositions are given on molecules 
and atoms, which are not alluded to throughout the book 
except in the following passage 

** From the last statement it can be easily seen that 
when the molecules of two difierem solids impinge on 
each other, as at the smface of contact, they cannot ac- 
commodate themselves to e;ich other^s motion, but con- 
strain each other, this constraint producing a loss of 
energy. If, however, the two solids are of the same kind 
and at the some temperature, the molecules on each side 
of the surface of contact <ire swinging in exactly the same 
manner, and can easily accommodate themselves to each 
other’s motion without more constraint than exists in the 
solid part of either body. It is this loss of energy owing 
to the unsymmetrical swinging of the molecules at the 
surface of contact which reappears as difference of poten- 
tial between the two solids, or as the energy of electric^) 
separation. 

** The opposed electricities so separated will, for the 
most part, be heaped up on either side of the plane of 
separation by a Leyden jar action.” 

In the same chapter Mr. Gumming gives hU opinion 
On the theory of the voltaic cell and electrolysis in 
general We are told how wc might imagine the atoms 
and molecules to be placed ; we are told about polarisa** 
tion ; but Faraday’s laws are not even alluded to. 

It would, of course, bs an advantage to science if Mr. 
Camming were to take an active port in the theoretical 
and experimental investigation of the subject ; yet we 
doubt whether a text-book on the theory of electricity ie 
the best pl$/C$ taring his views forward^ espeoiMly if 
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tli^y are in eontradicdoa to the best experiments we have 
on the subject (Sir William Thomson’s). A teacher ought 
to be spared as much as possible from having to tell bis 
students that he does not agree with the writer of a text- 
boob. 

The parts of Mr. Cumming’s book which wc have ven- 
tured to criticise refer chiedjr to matters of taste. There 
is no doubt that in the hands of a good teacher the book 
will prove very useful* We hope that it will have a wide 
circulation, and that a second edition will soon enable 
Mr. Camming to introduce such improvements as on a 
reperusal of his own book may occur to him* 

Arthur Schustbr 


BOOIi: SHELF 

Proceedings of the London Mathematical Society, voL vii. 

November, 1875, to November, 1876. (London: Messrs. 

Hodgson and Son, Gough Square.) 

In the present volume we have about thirty communica- 
tions made by eighteen writers. Prof. Cayley writes on 
Three- bar Motion (treating the matter in a different way 
from that in which it is handled in this same volume by 
Mr. S. Roberts, the priority of whose results is conceded 
by Mr. Cayley) on the Bicursal Sextic ; Prof. H. J* S. 
Smith contributes short papers on the value of a certain 
Arithmetical Determinaul and a Note on the Theory of 
the Pellian Equation ; Lord Rayleigh has a note on the 
Approximate Solution of certain Potential Problems ; Mr. 
Spottiswoode writes on Determinants of Alternate Num- 
bers, working out some suggestions of Prof. Clifford. This 
last-named gentleman contributes the transformation of 
Elliptic Functions with a Note, and Free Motion under 
no Forces of a Rigid System in an ;i-fold Ilomaloid. 

In Analysis, there are further papers by Mr. J. W. L. 
Glaisher on an Elliptic Function identity, and the Sum- 
mation of the Geometrical Scries of the mh Order as a 
Definite Integral ; Prof Lloyd Tanner on the Solution 
of Certain Partial Differential Equations of the Second 
Order (two papers) ; Mr. J. Hammond on the Relation j 
between Bcrnouilli’s Numbers and the Binomial Coefh- I 
cienls, and on the Mean of the Products of the Different 
Terms of a Series ; Mr. T* Muir on the Transformation | 
of Gauss’s Hypergeomctric Series into a Continued ' 
Fraction ; Mi. S. Roberts a Further Note on the Motion 
of a Plane under Certain Conditions ; Mr. Hewitt on a 
Theorem of Eisenstein’s, 

Under the heading of Geometry wc may class Prof 
Rudolf Sturm^s paper on Correlative Pencils ; Mr. A* B. 
Kempe’s General Method of describing Plane Curves of 
the «th Degree by Linkwork; Prof. Wolstenholmc’s 
Loci Connected with the Rectangular Hyperbola. 

There are a few shorter communications* We have 
said enough to give our mathematical readers an idea of 
the range of subjects treated in this volume. The names 
01 the authors are a sufficient guarantee that the subjects 
are ably treated and brought down to the latest accepted 
results. ^ 

A PTtmer of Chemistry^ including Analysis, By Arthur 
Vacher. (London ; and A* Churchill, 1877.) 
THJShttk book attempts to present within the limits of 
a hundied pages * a general view of the elements of inor- 
ganic cheimstry.^^ It embodies the experience gained by 
me author during ten years in which he has been engaged 
m teaching the subject, and the result is that many points 
are treated m somewhat novel fashion. The subject is 
considered as fully as could he expected within the narrow 
limits mentioned, ^d the amount of information con- 
^ < 5 onstderabie imd generally accurate. 

The first smy^^even pages contain chapters on ‘^Ex- 


periments with some of the Ekmesits,” “The Use of 
Symbols id formula^ equations, and calculations “ Sx«^ 
periments with some Compounds,’’ “ Weights and Mea- 
sures,” “Classification of Compounds,” and “List of 
Substances.” The remaining thirty pages or so are 
devoted to Qualitative Analysis. 

I’erhapt the greatest novelty introduced is the use of 
the term unit instead of atomic or combining weight, so 
as to avoid using the terms atom and molecme, whidi the 
author thinks are “ unsuitable for ordinary use amotf 
beginners ; ” and of antimetal instead of radick (trhhm 
latter by the way he incorrectly writes “radical”)* It 
may be questioned whether the use of the term “unit’* 
may not mierfere with the conception of the meanings to 
be attached to “atom” and “molecule.” which the pimil 
must gain afterwards. “ Antimetal ” is objectionaole 
since all radicles are not antimetals ; ammonium, for 
example, is a radicle which plays the part of a metal* 
Clearly the term is intended as equivalent to “add 
radicle,” or acid minus its basic hydrogen; it is never 
used in any other sense in the book, and its use with this 
restricted meaning may be advantageous, or at least firee 
from objection* 

Several items may be pointed out as requiring altera- 
tion or improvement ; notably the following : that “a 
compound^ is any substance which is not an element” 
(p. ii) ; that chlorine has a pale green colour” (pp* 6 
and 6i) ; that oxygen is insoluble in water (pp* 39 and 
56) ; and that KMnO* gives a red solution (p. 64). In 
working with test-tubes the student is several timea 
directed to add “ half an inch ” of acid or water as the 
case may be. Of course it is evident what is meant, but 
test-tubes are of various sixes, and a large excess of add 
or other liquid would be used if the directions were fol- 
lowed exactly with large tubes. On p. 77, “take the 
charcoal quickly to your nose ” is another rather curious 
direction. 

I'he analytical part of the book Is the best ; the tables 
I throughout being reliable. The detection and separation 
of cobalt and nickel (Table III., p. 95) might be effected 
more quickly and easily by other meth^s than that 
given ; and on p. 87, NOj as well as 004 and Fe"^' should 
be mentioned as decomposing If these and several 

other minor improvements be made the “primer” will 
not be without value in imparting the rudiments of educa** 
tion in chemistry ; and in these days when elementary 
text-books are becoming so numerous, may fairly epunt 
on being appreciated as it deserves by the dass of students 
for whom it is intended. W. H, W. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. HeUker can he undertake to return, 
or to correspond with the writers cf, r^eefed manuscsipis*- 
No notice is taken of anonymous commumeations,} 

Hibernation of Birds 

In Nature (vol.xv., p. ^5) there is a review of “PalmOS on 
the Migration ot Birds,” and in the course of it the reviewer takes 
occasion to refer to what he calls the ** hibernation mania” as 
one that is now and again revived, in spite of the fact that the 
migration of birds is tully proved, and that no evideiite at first 
band lias ever been produced in favour of the sopposition that 
birds ever lie dormant. 

Haring fiequently heard my broth«r 4 n*law, Sir John 
McNeill, relate a drcumstance which occurred to himself proving 
that swallows do occasionally lie dormant, I wrote to him acting 
him for the particulars* 1 now indose bis reply, which perihmt 
you will publish, as it may possibly eheit other evidence cm toe 
same matter. 

Gilbert iVhite’s conriction that swallows do occasional^ ijn 
dormant in this country, was mainly founded on the fimt tkm 
tnstanees am not uncommon of swaUows appearing suddenly ^ 

* A chemM ctanpomd brief meant as h evident fiom die costeUI* 
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dttrfejj vmm many dm In winter, mIh diukppmitig on 
iht mm of col<J, This ^ kn mtSidy veiy to 

i^oonni for on any othor «u|»|>ositioii« AucIyi^l 

Ai^yW Lodge, Kensington, April tl 

In your letter received last ni^t you tell me of an article in 
KAT0Rf!i the author of which seems to deny that swt^lows ever 
hibernate, and asserts that no one h«MFet testihed to the &ct 
lirom Im own peronal observation, That, however, is a mis* 
take, for I have stated and X now repeat that I liave seen swallows 
in large nnnibers hibernating. The ptreumstanoes were tliese 
About twenty-hve miles south of Teheran, the capital of 
Fersfa, there is a village t3^11ed Kenara-gird near which is a 
stream of brackish water running in a deep bed wuh nearly 
tMnpeWdicnlar banka some forty or fifty feet high. Being largely 
fmpregnated with salt this stteam is rarely if ever frOsen, and in 
toaty weather is resorted to by flights of wild ducks. During a 
ftost of unusual severity I went from Teheran to Kcnara*gird, 
a«»companied by Sir Henry Rawhnson, for the purpose of duck- 
shooting, the severity of the frost promising good sport llavmg 
slept at the village we next morning followed the downward 
course ot the stream along the north bank, and had proceeded 
about a mile, 1 should think, when we came to a place 
where there had miite recently been a small land-slip, Ibe 
brink of the bank to the extent of perhaps twenty feet 
la length, and ten or twelve broad in the middle, tapering 
off to each end, had slipped, but had not fallen down the 
batik. Between this detached portion and the perpendi« 
cular face about ten feet high, from which it had broken 
off, we saw, to out great surprise, a number of swallows, 
not less, I am sure, than twenty or thirty, lying, as I at 
first supposed, dead, Imt on taking up one of them T 
found tnal it was alive but dormant ; it was warm and its 
breathing was quite perceptible. 1 examined a considerable 
number, and found that they were all ali>e and breathing, but 
none of them gave any sign of consciousness. My attention was 
then attracted to Urn perpendicular face on our left, from which 
the s 3 ip had broken off, and which was perforated by a vast 
number of holes each about the sue of a rat-hole On looking into 
such of these as I was tall enough to see into, I found in all of 
them swallows in the same dormant state. I was able with 
finger and thumb to pull out swallows from several of these 
boles, an<l in each case found that the hole which penetrated 
horizontally a considerable way into the bank, contained more 
swallows in tlm same condition. In no case did I see one lying 
on another -they were all lying singly with their heads inwards, 
each head teaching the tail ot die bird before it How far these 
holes penetrated into the bank, or what number of swallows each 
contained 1 did not ascertain, but it is plain that the orij^mal 
entrance to th< se dormitories, must have been in the external 
imse of the portion that had slipped, which as I have stated, was, 
in the middle, from ten to twelve feet thick The holes in the 
undisturbed portion may probably have been of equal or greater 
length, and li so the number of swallows hibcrnaimg there must 
have amounted to many hundred s.’* 

Villa Poralto, Cannes, April 6 

The Swallowa and Cuckoo at Menton 

Thu swallow thataittved here on March 19 lemameil solitary 
until April S* Karly that momittg a second arrived and entered 
the same room as the first I saw them flying about together m 
the forenoon, and these two remain the only feathered occupants 
that chamber In the afternoon of the same day, however, 
a party of ten arrived and distrllAted thcmi»elves, among the 
houses* , . 

Madame \ aktta, of whom I l^ke in my previous letter 

S ATIRE, vol XV., p 48S), assures me that not during the last 
y years has one swallow preceded its fellows by so lung an 
injtarvai as tht» jear ; but perhaps it is orily that her attennon 
has not been drawn so mu^ to the subject. It Is certain, how- 
ever, that unless more are yet to come, the swallows are this 
year l^er than ordinary by more than one-halfi The opNon 
of the natives m that they have perished at sea. 

I heard the cuckoo for the first time this year on April l* 
But a lady had to’d me that she had heard it nearly a week 
before. D0OGI.AS A. SFALDlbiO 

CabvoUes, pr^s de Mentmt, France, April 13 

<3roenwlch as k MeteorCdogical Observatory 

TBx fibcts of observation anpealod to by Mr, Eaton with the 
view of nroTin^ that Greenwich is. from artificial orasea. more 


thjm half a wanner than the south-east of England gene- 

nuly, and is Omrefore not a suitable place hr a meteorolcigical 
observatory of the first order, evidently call for a doaer 
witical examlnatioii than they have yet received. If firom the 
sixteen stations wHhin a radius of sixty miles ftom the metroiudis 
giiren in the paper on *'The Temperature of the British l^nds,” 
we omit those which are clearly inadmissible for the oompi^son 
with Greenwich owing to Iheor p(»sition ot to the short time 
during which observattons were made, there remain thef^low^ 
ing eight stations as suitable for comparison i—Car^ngton, 
5a" f lat K. ; Royston, 52"^ 2' ; Colchester, 5^ 53' ; JUitwell, 
5 *^ 49 ; Oxford, 51*46'; Great Betkham*tead, 51“ 45'; Chat- 
ham, 51*23'; and Aldershot, 51^ 15'. The mean temperature 
of these eight stations, allowing for elevation, is 50* *6, and the 
mean temperature of Greenwich, 51**1, results substantially 
agreeing with those given by Mr. Eaton 

It is necessary, however, to observe that the mean posi- 
tion of these places does not agree with that of Greenwich. 
Thus while the latitude of Greenwich is 51® 28' north, the mean 
latitude of the eight stations is ';t* 45 '» or 0® 17' farther north, 
their true mean position being about two miles due north of St 
Albans For this difference m latitude a correction of fully 0**2 
is required, judging from the position of the isothermal lines. 
The figures then stand thus * mean temperature of Greenwich, 
5i**i ; of the eight stations, 50® 8. On comparing the monthly 
means of the eight stations with tliose of Greenwich, it is scon 
that the residual excess of Greenwich is all but wholly occa- 
sioned by the high mean temperatures of June, July, August, 
and September, which are in each ca«te o®*9 higher than the 
mean'» of the eight stations the'ie eight stations being nearly all 
outside or on the outskirts of the patch of high temperature 
around London during the summer mtinths. It lollows that the 
0^*3 of excess of annual temperature at Greenwich over the eight 
stations is accounted for by the higher temperature of four out of 
the twelve months, and consequently cannot be due to artificial 
sources of heat tn London, such as the consumption of fuel. 

When drawing the i«ot)icnnah of the British Islands seven 
years ago, no district of (ircat Bntam occasioned so much 
trouble and uncertainty as the south-east of England, owing to 
the meagnaiess of the materials available for the purpose Since, 
however, immediately to westward, the mean temperature of 
Oxford was seen to be 50 **4, Aldershot 51^*2, and Osborne 
it was inferred as the moat probable state of the case that 
the mean temperature increased southwards over the south-east 
of England xn the manner indicated by the annual i&othermaU 
accompanying the paper. This supposition was confirmed by 
the temperatures at Colchester and Chatliam, the only two sta- 
tions furnishing satisfactory data on the point, for while at Col- 
chester, for instance, the mean temperature was o 5 lower than 
that of Greenwich, no less than o' 4 of this difference was due 
to the lower temperature of the east coast at Cokhester as com- 
pared wuh Ciieenwich during the five months beginning with 
Dcoembei, when the temperature m the south of England in- 
creases from east to west. 

The coast stations of the Channel could not be considered as 
furnishing authoritative evidence on the question, owing to the 
irregular distribution of their temperature, which seemed to 
dicate certain obscure and ill- understood causes in operation 
modifying the climates of that coast. The force of this remark 
will be apparent from the following mean temperatures j— 
Helston, 53*9; Truro, 5a* a; Torquay, 51* 6; Sidmouth, 5i**r ; 
Bournemouth, 5 t** 5 i Ventnor, 52**4j and Worthing and East^ 
bourne, both 50**7. It is perhaps scarcely necessary to remark 
that it would be a mistake to attempt to draw any conclusion 
from differences of mean temperatures of different statlonti 
amountmg to 0**3 and under, seeing that the English observa- 
tions generally were made with theimometers in protecting-botxes 
quite open on one side, and thetefore exposed In varying degrees 
to indirect radiation Irom walk and other objects. 

While Mr* Eaton has thus failed to prove from past observa- 
tions that the cimsumption of fuel and the marstng together of 
living beltigs bt London has raised the mean tempmature at 
Greenwkh Observatory to the extent of half a degree* or indeed 
to any appreciable eatent, above that of the south-east of Eng- 
land f enemliy^ it nevertheless be well, let^itg the question 

has been raised, to do Imnothing towards definitely answerh^ it# 
by institn^ at Greenwkh and at about a d^seo staHons distri- 
btttf^ overdo southfeast of England, obiiervadans of the tempe- 
rature of the nb> sWdt tiniformlty bdug secnied by 
the same pattern of tbmmometer-bax and by pladbg^lt undm 
the same condUions at eifeh place is regards height above thq 
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the vegetable covering of the eotl^ and openness of 
Hon. Ai^BXANonh Bockak 

EdJnbuigh, April § 


above the sarfecc of the liquid iron, but such is not the case at 
alt The volume above the surface of the liquid iron Is different 


Thbre is one consideration which tour c<MTe8pondents, the 
seOretart of the Scottish, and the president of the Britith Meteo- 
rological Societies have equally overlooked, and which may 
seriously affect the conclusions at which they arrive as to the 
sttitabdtty of Gteenwlch for a first-class meteorological station 
Since the year 1846 the temperature observattons at Greenwich 
have been made under conditions of exposure of thermometers 
which, whatever their merits or demerits, are not those usually 
adc^pfted* In a paper published in the Quarterly Jmmai of me 
ifPkte&rtfUi^ieal Sodely (October, 1873) I have shown from the 
average of five years^ dally comparisons that the effect of the 
meth^ adopted at Greenwich upon the mean annual temperature 
is to obtain a result o»‘475 warmer than is obtained by the usual 
method. This quantity i& almost identical with the excess which 
Mr. Eaton attributes to the local consumption of fuel, an explana- 
tion surely most inadequate. Thus the discrepancy pointed out 
by Mr. Eaton only serves to establuh his opponent’s case. Mr. 
Buchan on the other hand must be unaware that it is the eye 
observations alone, made from the revolving stand, that are relied 
upon for temperature results at Greenwich, and though his con- 
clusion would seem to be concct it docs not seem possible to 
sustain the argument by which he has arrived at it 

Orwell Dene, Nacton Jotm I. Pi ummer 

Cast-Iron 

I HAVE been stiuck by the statement I found in several books 
on physics ihat cast-iron expands when it gets cool . As some of 
the5»e books are used as text-books m schools in this country, 
and as this statement is contrary to the expeiience of all practical 
men with whom T have conversed upon the subject, I think the 
following translation of an article which appeared m I>er Cml 
Tngefitmt\ edited by K. R. Bomcmenn, In Freiberg, 1863, ] 
ix. Band, Iv. Ilcft, p. 219, may not be uninteresting, explaining, 
as it seems to me fully, at least one of the facts on which the 
statement mentioned above appears to be based, ra., the fact 
that cold ijtn swnms m liquid iron :--i H. M 

” At a meeting of the Association of Saxon Engineers W'^hich 
took place m Preiberg in August last year (1862) Mr. H, Giii‘^on, 
of Bttckau, near Magdeburg, called the attention of the memlrers 
to a phenomenon w&ch had frequently been observed by him, 
but of which no proper explanation could be given at the time, 
V)*,, that pieces of cold cast-iron swim peifectly m molten iron. 
The question was lal^ed, to what causes this may be due, and as 
from the physical point of view it was thought an interesting one, 
it was suggested that experiments should be made m order to 
obtain a proper explanation thereof. 

‘‘In consequence of this, M. Centner, Inspector of the JacoH 
Iron-works, near Meisen, made such experiments, the rci^ult of 
wbfeh he communicated to the Association at a meeting on 
May 17, 1B63. The following is an extract of Mr. Cenlntt*s 
report;— (Signed) W. TAUiiLRnr* 

Before anwenng this question I made some experiments in 
order to ascertain whether this swimming is not caused by the 
specific weight of the body ; by there I found confirmed that 
cold cast-iron weighs more than an equal volume of molten 
iron, for if a piece of cold cast-iron of 28 Iba be used to form a 
mould, and if this mould be filled with molten iron, the new 


piece of metal thus obtained will only weigh 27 lbs. This weight, 
of course, is also that ctf the liquid metal which was required to 
fill the mould, formed from a piece weighing 28 lbs. 

** For this reason, in making moulds ft»r cast-iron, a measure 
b used uhich is X longer than the crdinaiy measure, if the 
piece of iron to be lormm is to have the full sisc of the ordinary 


measure. 

** Repeated experiments aith a mass of molten iron of 
2,000 lbs, gave me ftiriher proofs that the causes of this 
swimming must be other than the specific weight 

For my experiments I used lowr bodies 0? cast-iron of diffe. 
rimt Shapes, but of the same vt^ume, via. a tdate of 6" inches in 
* thidt, a cube of a cylinder of 4^ diameter, 
and x height, and a ball of 4^ diameter. Each of these four 
bodies mmumd 36^ cube and wekhed 7 lbs. 

If the cause of the sudtnmiim were the spedific m 
equal pntt of the volume of all l&We b<’^ies ought to rei^n 


In each of the four bodies ; it is greatest with the plate and 
smallest with the ball. Thus it is dependent on the shape and 
position of the surface which rests on the liquid iron. 

** In order to come to the real causes of this swimming, I 
must first reigind the reader that in every hot liquid tti an open 
vessel, in consequence of the more rapid cooling at the suriacO^ a 
continuous current is orijnated, the interior hottest parts a^ic^* 
ing and the exterior colder ones descending ; anid thus a more of 
less visible movement or agitation is produced in the mass, 
Such currents occur in every mars of molten iron, and are there 
e<?pecially remarkable in consequence of a contemporaneous 
ascension and separation of slags, which, when they havt 
arrived at the surface, are generally pushed toward«$ the edges. 

If a solid piece of iron be put on the liquid mass the former 
gets at once heated at the expense of the latter ; the portions of 
water and of air which are contained in the solid piece get ex- 
panded and expelled with considerable force, thus forming a 
current in opposition to the ascending one above mentioned. 

** This expulsion of air and water may even cause dangerous 
explosions, if the usual precaution is neglected to warm the solid 
piece somewhat, before it is brought into contact with the liquid 
mass. 

Now there is ro doubt that these opposite forces alone are 
able to raise the heavier sr lid piece more or less according to the 
more or less favourable surface it presents. 

** But besides this there is to be taken into'consideratiott thfld 
the overweight of the solid piece of iron is diminished by the 
previous heating which when the solid piece comes into contact 
with the liquid, is at once augmented and that the proportion df 
heat of the molten iron to that of the solid piece must to some 
extent have an influence on the more or less deep immersion of 
the latter. 

** A further cause, although a slight one, of this swimming of the 
solid piece is the cohesion of the liquid iron ; but at any rate this 
becomes of some importance in conjunction with the above-men- 
tioned conticttotts ascending of slags which collect under the 
swimming body and retain partly the air expelled by the latter, 
helping m this uay to keep it afloat. 

*\SoIid cast-iron being heavier than an equal Volume of 
molten iron, the ovei weight of each of the four bodies used for 
my experiments is consequently only ^ lb., and m the present 
case It IS therefore only this one quarter of a found which the 
above-mentioned opposite forces have to bff within areas of tz** 
to 36" square in order to keep the body swimming. 

** On increasing the size ot the solid bodies, however, it *wiU 
be easily uudersfood that a limit to this swimming will soon be 
reached, and indeed I accidentally found this limit on my 
trial in quadrupling the sizes of the four bodies so that each of 
them wtighed 28 lbs. ; for all the bodies with the exception of 
the plate which was 12" in the square and i" thick went to the 
bottom. The plate on being put gently on the liquid mass was 
just kept afloat, but its surface was a little below the surface oi 
the molten iron. 1 lb, overweight therefore with a surface of 
12" in the square could scarcely be kept swimming. 

The behaviour of the other three bodies at the bottom was 
remarkable in consequence of a continuous vehement ebaliition 
accompanied by the shooting out of long white brilliant flames, 
and these phenomena can only be attributed to the water and 
air expelled by the heat. 

“These experiments with bodies of 28 lbs. weight show therefore 
that above this weight, without giving to the bodya morefavourable 
surfoce than in the squarq^ theee liodies do not what i« pro- 
perly called swim in the sense that part of the solid body is kept 
above the level of the liquid. For if the bodies, for instance th<!s 
ball, the cube, and Uie cylinder on being moved, rise and fall a 
little alternately, this can no longer be called swimming, for it is 
just the transition from ovex weight to equilibrium. 

“ That the greater or lesser degree of density td the different 
sorts of iron will also exercise an influence cannot be doubted. 

^*X.ess fortunate but still interesting was an experiment which 
X made with four pieces of sine of the same shapes as the pieces 
of iron on 200 lbs. of liquid sine, when with the pieces of 7 lbs. 
each the same thing took place as with the cast-iron pieces Of 
38 lbs. each on liquid iron, vie., the plate was just ke^ afloat 
and the three other bodies went to the bottom. 

•* With sine, therefore, this phenomenon of swimming doesOkOt 
occur with such heavy bodies as with lion, and tkS may be 
explained by the fact tnat with zme, in consequence of the emch 
saialler dif 


timt with zme, in consequence of the «unch 
of tempemtuae between the liquid and the 
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ilolid bodfi th« enrrmts meniiotied vriHh rdbmce to the 
km mmit neoessarily be Ux leas strong. 

*^Wiih shniUur modificfttioiis according to the temperaturt 
reqnified ibr their liquetaction the swimming takes place wtth all 
^hier metals.^ 

Tycho Br^he'a Pcfftrait 

In Na^tuae (vol. XV., p.406) is published a cop^of a portrait 
of Tycho Brahe in the poe^ession oi^ JDr, Crompton ot Man- 
chester. AUhongh it seems, horn the inscription in the corner, 
that the portmit is a contemporary one, there does not appear 
to me to be stdhcient reason for preferring this portrait, of the 
origin of which nothing whatsoever is known, to others of the 
same date. Both Tycho^s ** Epktolse ” and ** Meobamea ** con- 
tarn an engraving by J. D. Geyn from the year 15^6, and if the 
newly-discovered portrait really (as conjectured by Dr. 
Crompton) should have been painted to be engraved ior the 

Mechanics,'^ it can hardly have been considered a good like- 
ness, as the engraving by Geyn was preferred. The latter is 
veiy Idee the pmtrait on Tycho^s large wall-quadrant, of which 
an engraving in the ** Mechanics** gives ns an idea, and which 
Tycho himself mentions with the following words: — **llanc 
emgiem magna solertia expressit Thobias Gexnperlmus eximius 
artilex (quern meenm Augusta Vindehcorum m Damam ohm 
reoepemm) idque tarn Competenter, ut vix simiHor darl possh.** 
This portrait is from 1587. 

The Royal Gallery at Frederiksborg (about twenty English 
miles from Copenhagen) contained a hne portrait of Tycho 
Brahe, which unfortunately was burned m tlie great frre in 1859, 
when so much of that beautiful castle was destroyed. It agreed 
on the whole with the two above-mentioned portraits, whik the 
long narrow face on the Manchester portrait shows hardly any 
resemblance to the features on the otherb. I may also add, that 
the fine monument erected by Tycho Brahe’s heirs in the church 
in Prague (Temkirche), where he was buried (of which 1 have 
seen a copy in Copenhagen), is very like Geyn*8 and Gemperlin’s 
engravings. 

The amele which accompanies the portrait in Nature con- 
tains several small mistakes, which perhaps also occur in 
Brewster's ** Martyrs of Science/* Tycho was not bora m 
Sweden but In Denmark, as the province of Schonen (with the 
island of Hven) belongi^ to the latter country from ancient 
times mid up to 1660, and he was of an ancient Danish noble 
family. His castle was called ** Uiamborg *’ (Latin Urani- 
burgum, the Celestial C’astle), the Observatory ** Stjerneborg ** 
(SteUwburgum). J. L. E. Dreveh 

Observatory, Birr Castle,. Ireland 

Yellow Crocuses 

Can any of >our readers elucidate this problem ? When, a 
fortnight ago, the yellow crocuses dowered, the sparrows all at 
once made a terrible onslaught upon them. I found the gardener 
in Lincoln’s Inn Gardens one day mourning over a hue line of 
crocus plants, every flower of which was in absolute ruins. All 
the work of the sparrows, he said. I ,have seen them, too, on 
the flower-boxes in my windows here frequently, tearing at the 
crocus blooms. Yet non, later, the blue and striped crocuses 
are blowing, and the sparrows leave them altogether untouched. 
What is there m the London bloom specially that attracts the 
lAxndoti sparrow? The taste is, I think, peculiar to the town 
bird. In gardens at a distance from, and immediately around, 
London, Ihave watched plenty of yellow crocus blossoms, not one 
flower of which has been attained. 

Gray's Inn, Apnl6 * AypRED George Kknshaw 

Tropical Foresta of Hampshire 

In Mr. T. Starkie Gardner's lecture on The Tropical Forests 
of Hampshire (Nature, vok xv. p. 532), the following state* 
ment occurs which is open, 1 think, to conalderatde question t-*- 

All the ihipworms generally known to ns live only in salb 
water, and are so delicately organised that the slightest mixture of 
fresh*water instantly kills them." This sweeping asseitton is 
partly qualifled by allnsion to the occurrence of a species described 
by Mr. CJeorge Jeffries as mhablting fttsh-watcr, and the fact of 
bored wood bei^ found 300 miles up the Gambia River ; still 
as Mr. Gardner speaks oi these facts as a ** theory " sclll in need 
of vetlflcation, 1 would point out that no waters are more inflated 
wMi the sMpwonn than the deltas of tropica) rivers whertiin the 
water is often largdy bmckisb if not potable. 

My own experience is confliied to rim delta of thelrawadi,a 


tangled mast of creeks, the waters of whk^ are ttraokirii or salt 
for about a third cl the year, and slightly so, and even potaMe, 1 
during the other months. I1ie laige canoes, however, which j 
traverse these creeks are much injure by some species of ship* i 
wonm, «md so little does the easy remedy of exposing them to ' 
fresh^water answer, that the Birmese are in the habit of firing ; 
their bottoms from time to time ; opportunity is taken of a high 
spring tide to get the boat well on shore. The ends are sap- ' 
ported on blocks of wood, and a shallow saUoer-shaped cavity is 
made underneath whi<^ is filled with straw or other combustible i 
matter, which gives a fierce but short-lived flame. Fire is now 
applied and the bottom of the boat is for some minutes kept 
wrapt in flame, whi<^ steams the worms to death in .their hom 
1 cannot recall any instances of bored wood well above the tide- 
way, but wherever the water is occasionally brackish, thus far 
the worms seem capable of settling. What species occur in 
Pegu I cannot say. Percival Wn^t has described 
duni(^ from the rivers of Eastern Bengal, and it may not im- 
probably extend to the Irawadi delta, as NbmcuUna 
and a species of Scaphula closely allied to the Gangetic species 
do. The two Birmese species of Scaphula are both estuary 
forms, whereas the type of the genus m the Ganges is found a 
thousand miles fnm the sea, which suggests the plasticity of 
some species, which if met with fossil would be unhesitatingly 
regarded as manne. W, Theobaj*d, 

Camp, Jhilum District Geological Survey of India 

Hog Wallows or Prairie Mounds 

In Nat urv (vol. xv., j>. 274), Mr. Wallace quotes a letter 
from his brother m regard to the so-called llog-wallows of 
California, in which tUetr origin is a!»ct ibed to dSru left at the 
broad foot of a retiring glacier modified by the erosion of mnu- 
merable issuing tills, and asks if this structure is known to occur 
elsewhere. As 1 have observed the same formation in many 

arts of the Pacific slope and have tried to explain it, I hope 

may be alloweil to say a few wordj» on the subject. 

The peculiar configuration of surface so well described by Mr. 
Wallace, is very widely diffused in America, and has been 
described under ditieient names. In CaUforaia the mounds are 
called but elsewhere they are known as Prmrk 

mmnds. This latter is the better name since they are found 
only in grassy, treeless or nearly treeless regions. They occur 
over much of the Prairie irgion or cast of the Rocky 

MuttnUins; also over portions of the itimn region, m Ari- 
7011a ; also over much of the bare grassy portions of California, 
along the lower foothills of the Sierra and adjacent por- 
tions or the San Joaquin plains ; also over enormous areas m 
Middle Oregon, on the eastern slope of the Cascade mountains, 
an undulating grassy region , also on the level grassy Prairies 
about the southern end ol Pugit Sound, Washington territory. 

They have been ascribed to the most diverse causes, la Texas, 
where they arc veiy small, Prof, llilgard thinks they are anf* 
kills. In Arixona, where they aie also imperfectly developed, 
Mr. Gilbert thinks they are tlic ruined habitations of departed 
Prairte dogs. In some portions of Califonua, also, where they 
ore small, they have been popularly asciibed to ktrromngsqutr* 
rels^ In the Prairies, about Pugit Sound, where they are splen- 
didly developed, their great size and extreme regularity has 
suggested that they are ImrtaJ mmnds, and that the Piairles are 
veritable cities of the dead. It is po^isible that the cause may be 
different in different places, but I am sure that no one who has 
examined them in California, and especially in Oregon and 
WashiR^on, can for a moment entertain any of these theories 
for the Pacific slope, 

In a paper **On the Structure and Age of the Cascade Moun- 
tains," published in the Am^natn Journal i<it March and Apri!> 
1874, p. 167 and p. E59* among some miscellaneous pdtots 
sugi^ted by the mam subject in hand, I discms this one of l^airie 
mound. I there attribute them to surface erasim under pmdiar 
iondUians^ these conditions being a bare country and a ar^Hahi 
finer and mare mamble abooe and coarser and less mavabk below. 
Erosion removes the finer top-soil, Icavtng it only tn spots. The 
process once comxbeilced, weeds and shrubs take ponession 
the mounds as the best soil, or sometimes as the driest spots, and 
hold them, preventing or retarding erosion by their roots, In 
some cases, perhaps ih most cases, a d^rUmg f-r*, a 

vnfletaiion iF^dmtlly destroyed by incressii^ dryness, seems to 
be an important obridirien. For my ML reasons for hoUlfig tids 
view I must idbr the leader to my piper, but X frn^ m 
piiMdegritf^ of Mddle fMafOSb the 


19, iS)'?] 


NATUMB 


eiuH; 8t<k of tlse C«mdo stago of gradation 

may be braoed l&om circular moondti^ through elliptic^ long 
eiliptic, to ordinary erowon furrows and ridges. 

m, Wallace asks in condusipn whether so extensive and urn* 
form a deporit could be due to iimerf alone, or is it necessary 
to suppose f 

In answer I would say that nothing is to me juore pus^bng 
than the drift deposits on the Vacihc slop, and I suppose the 
same is true everywhere. The prairies about Pugil Sound have 
evidrndy been submerged during the Champlain cf ocb, and I i 
suppose the mound structure to have been formed after emer* ' 
genee^ and the exceptional perfection of the mounds in that 
region may be due to this fact But there is not the slightest 
emenoe of submergence in the mound region of Oregon- All 
the Idgh, bare, gtassr» hilly, easiem slopes of the Cascade 
Mountains am covered evenly with a pebble and boulder drift, 
gradtu^ng ttpwarda into a finer top soil. From this suriace-soU 
axe carved the mounds, which cover hill and dale so thickly that, 
viewed ftom an eminence the whole face of the country seems 
broken out with measles. This universal drift-covering, twenty 
to thirty feet thick over thousands of square miles, 1 know not 
what to call it, unless it be the fmf'aim ptofonde of an ice* 
sheet. JosFPH Ik Conte 

University of Cal., Oakland, Cah, March 6 

ora ASTRONOMICAL COIUMN 
WiNNECKb’s C<>MEr, 1877, 11.-— In a note by Prof. Winnccke 
in M. I-cverrier’s Bulletin of April rj, it is remarked with respect 
to the elements of the comet discovered by him on Apnl 5, ‘*a 
gieat analogy exists between these elements and those of the 
comets 1827, IL, and 1S52, II., and it acquues a certain import- 
ance from the fact that the intervals are nearly equal.’* 

The second comet of 1827 w?s discovered ^ Pons at Florence 
and Gambart at Marseilles, on June 20, and was observed at 
Florence until July 21 ; the original observations will be found 
in Astr&n, Naek,^ No. 128, The l>est orbit is by neiligeiisteln. 

The second comet of 1852 was detected by M, Chacornac at 
Marseilles on May 15, and was observed at Vienna till June 8, 

( m the suggestion of d’ Arrest, the elements were calculated by 
Hortwig, without any assumption as to the eccentricity, and the 
resulting orbit proved to be a hyperbola, which, as d’Arrest 
remarked, rendered the identity of this comet with the second 


than the radius-vector of JupHer in the same longitude «s 
to forbid the hope of finding a much closer approach. Accord^ 
ingly on calculating the distances at different points of the orbit 
about the descending node, it appears on the assumption we 
have made with regard to the period of 1 evolution, that m hello* 
centric longitude 139^ the comet vould be distant frmn the orbit 
of this powcfful planet only 0*15 of the ear h’s mean dlaiance 
from the sun, and it wdhld arrive in this longitude about 480^ 
days after perihelion passage, and therefore at the end of Sep* 
tember, 1828, and the middle of August, 1853, but at these 
times the heliocentric longitude of Jupiter was about 232* and 
265'* respectively, and the planet was tar removed from the 
comet in both years. 

The case Is a very curious one and possibly unique of its 
I kind : similarity of elements at three epochs separated by very 
nearly equal intervals, and on the assumption of a conesponding 
period of revolution, a very near apparent approach to the 
planet which so greatly disturbs the cometary orbits, yet actiOh 
to account for outstanding differences of elements, could not hive 
taken place on either occasion of the comet’s passage through 
the part of its orbit where great perturbation would be looked fory 

A New CoMEr. — On Monday morning telegraphic intimation 
of the discovery of a new comet by M. Borrelly on the evening 
of the 14th reached England from Marseilles, and its position 
was determined the same night at Mr, Barclay’s Observatory, 
Lejton, The place is thus given in M. Boirclly’s telegram s---* 
April 14, at ph. 30m., R.A, 16* 31', N.P.D. 34^ 56'; daily 
motion in R.A. 4- 120', in N.P.D. - 50’. On the i6th the 
comet was visible enough in a largc-si^ed Berlin ^^Cometen^ 
sucher,” but was not a blight object in such an mstniment* 

Obsrrvaixons at Cordoua,— Dr. B. A. Could, director 
of the National Observatory of the Argentine Republic at 
Conloba, writes with respect to several objects to which 
allusion has been made m this column. Referring to /« 
Doradus— a'^ter remarking that U was noted as 5 m- by 
Lacaille, 6 m. by Rumker or Dunlop about 1825, and 
84 m. or 9 m. by Moesta, between February i860 and Janusliy 
1865, Dr Gould says ; “Our observations of it here have beaet 


of 1827, which had been suspected by several astronomers very 
unlikely. Now, howcvei, that a comet has made its apper ranee 
after a like interval with elements hearing a certain resemblance 
to those of the comets of 1827 and 1852, it may not be without 
interest to examine into the possibility of identity a little furtlier. 
The elements of the three comets may be taken to be ns 
follow 
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The motion is reiiogradc, 

It is evident from a comparison of the three orbits that if they 
applied to the same comet, great perturbation must have taken 
place between the successive returns, the line of af sides in pai* 
ticular having consideratdy retrograded, and the inclination of the 
orbit increased by several degrees. This suggests an examination 
of the path of the comet near the nodes with lespect to proxi- 
mity to the orbits of the planets. 

Assuming the mean of the two intervals for the peiiod of 
revolution, we have 24^93 years, and (or the scmi-axis major 
8 * 533 ®» talring as sufiident for our piesent purpose the peri- 
helion distance of ^ 1832, the angle of eccentiicity is 63^ 22^*4, 
Hence it will be found that the tadius- vector at the ascending 
node is roooS, whia is Im thah ot«3 from the orbit of the 
earth j but to bring the twe bodies together at this point the 
pmmge through perihelto mmit take place about September 3, 
wych is not the case in any of the kbove years. At thp oppo* 
m node the radius-vector is $*96^, not so way much greater 


on the following dates 1870, Dec. 27 j 1871, Jau, 19, 30, 
March 16, April 13 ; 1873, March 7, on which days it was 
looked for in the work upon the Uranometry. Also it has been 
observed with the meridian circle 1874, 96 ; 1875, 

Jan. S, 9, II, 20 ; 1876, Jan. 5, Feb. 12, 14. Some difficulty 
was experienced in recognising it on account of several other 
stars of the same order of brightness being situated in its im* 
mediate vicinity. The identification was confirmed, however, 
as soon as the equatorial telescope was mounted. The estimates 
of magnitude were from 8 to S|, but I see no reason to believe 
that it has changed since December 1870. * * Mr. Thome 

estimated it as 8*3 m. la^t night” (March 3). Dr. Gould 
proceeds, “ While writing, let me add a word regarding the red 
star in Sculptor, mentioned m the same number of Natum 
T his is one of the most intensely red stars Which 1 know in the 
sky. But I should neither call it *orangc-jed ' nor * red purple/ 
nor ^coulcur rose,* but a brilliant scarlet In such cases, how* 
c\cr, different eyes bear different witness, and different indlvi* 
duals express themselves very difierently to communicate the 
same idea.” Dr. Gould intends at the earliest opportunity, to 
obtain numerical values for this and some other st^ by means 
of a Zohlner’s colorimeter. The star to whidi we are alluding 
is mR.A, ih, aim. tos. N.P.D. 123® 11’ 48'’ for 1874*0, accoid* 
ing to observations at Cordoba. 

The cluster 7 Aigus^ respecting which Gillit> reported dmngeS 
since Sir John lleischel’s Observations, has beai photograpM 
several times, and Dr. Gould adds that he has similarly eight 
plates of n Argus and its surrounding stai^—of w^hich a wSiy 
huge number tuesecuned upon the photogmph by an ex|»Oif)fte 
ofeightorienmhmtes* ^ 
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7 yPlCAL LA H'S OF HBBEBITY^ 

ni. 

t F a graphic re|Mvsentation is desired, whicli will give the 
absolute nuntber of survivors at each degree, we must 
shape the rampart which forms nature’s target to as to be 
highest in the middle and to idope st each side 
aocor^r^ to the law of deviatioa. .Thus Fig. 6 represents 
the carved rampart be^ it has been aimed at 5 Fig. 7, 

^ »imikr td %e4, toitpre- 
«dtit me mmpm ; kie equal haif bt A 

IjUta at right angles to its base laitb a fret- 

aaWj m 4ivi4e it in two |M>rtioii$--that which waald 
nemaln aiter it had been breached^ Fig. 5, and the cast 
)irf the breach. Then a second cut with the fret-saw l:^s 
been made at right angles to its face, to cut out of the 
rampart an et^uivalent to the heap of inlets that repre- 
sents the original population. The gap that would be 
made in the heap and the cast that would hit the gap are 
curved on two faces, as in the model. This is sufficiently 
represented in Fig, 7. 

The oparatiOii of naturad selection on a population 
already arranged accordmg to the law of deviation is 
represented more eompleaeiy in an apparatus, Fig. S, 
which I will set to work immediately. 

It is faced with a shecd of glass. The heap, as shown j 
in the upper compartment of me apparatus, is three inches 
in thickness, and the pdlets rest on slides. Directly below 
the slides, and running from side to side of the apparatus, 
Is a cuhred partition, which will separate the pellets as 
tihey fall upon it into two portions, one that runs to waste 
gt'me back, ana another that falls to the front, and forms 
# new heap. The cum of the partition is a curve of 
dMitfk>n. Ike shape of this he^ is identical with the 
ci|iat of thp gap in Fig^ 7* It |s behest and thickest in 
the mimlie, i^d it dies away towards ettlier extremity. 
When the slide ppon which it rests is removed, the pellets 
)tm down an inclmed plane that directs them into a hrame 
of nnifonn and shallow depth* The peUets from the deep 
central compattments (it has been impossible to represent 
in the diagram as many of these as there were m the 
aj^aratus} will stand high from the bottom of the 
shmlow frahie, while those that came from the distant 
cempaitmenti will stsnd even lower than tln^ did before. 

It followa that the selected pellets form, in the lower 
CQsnpaitu>eiit, a heap of which the scale of deviatioa is 
much more contractld than that of the heap from whicli 
it was derived. It is perfectly normal in shape, owing to 
an interesting theoretical property of deviation (see for- 
mulae at end of this memoir). 

Productiveness follows the same general law as sur- 
vival, h^ing a percentage of possible production, though 
it is usual to look on it as a simple multiple, without 
dividing by the 100. In this case the front face of each 
compartment in the upper heap represents the number of 
the parents of the same class, and the depth of the parti- 
tion below that compartment represents me average num- 
ber that each individual of ihaj: class produces. 

To sum up. We now see clearly the way in which the 
resemblance of a population is maintained. In the purely 
typical case, each of the processes of heredity and sdec- 
non is subject to a well-ddmcd and simple law, which 
1 have formulated in the appendix. It follows that when 
we know the values of 1® m the several curves of family 
variability, productiveness, and survival, and when we 
know the co-efficient of reversion, we know absolutely all 
about the ways in which that characteristic wiU be dis- 
tributed among the populaticm at large. 

I have confined myself in this explanation to purely 
typical cases, but it is easy to understand bow the actions 
of the processes would be modified in those that were 
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not typical, Reversion might not be directed towswds 
the mean of the race, neither productiveness iM^r stirvlvnl 
might be greatest in the medium classes, and none of 
their laws may be strictly of the typical character. How- 
everj in all cases the general principles would be the same. 
Again, the same actions that restrain variabihty would 
restrain the departure of average values beyond certain 
limits. The typical laws are those which most nearly 
express what takes place in nature generally j they may 
never be exactly correct in any one case, but at the same 
time they will always be approximatelv true and always 
serviceable for explanation. We estimate through their 
means the ejects of the laws of sexual selection, of pro- 
ductiveness, and of survival, in aiding that of reversion 
in bridling the dispersive effiset of family vanabiUty* They 
show us that natural selection does not act by anvlng 
out each new generation according to a definite pkltem 
on a Procrustean bed, irrespective of waste* Th^ also 
explain how small a contribution is made to future gene- 
rations by those who deviate widely from the mean, either 
in excess or deficiency, and enable us to calculate whence 
the deficiency of exceptional types is supplied. We see 
by them that the ordinary genealogical course of a race 
consists in a constant outgrowth from its centre, a con- 
stant dying away at its margins, and a tendency of the 
scanty remnants of ail exceptional stock to revert to that 
mediocrity, whence the majority of their ancestors origin- 
ally sprang. 

Appendix 


I will now proceed to formulate the typical laws. In 
what has been written, of deviation has been taken 
equal to the ** probable error ” « C X 0*4769 in the well- 


known formula y 


According to this, if 


c 

jr** amount of deviation in feet, finches, or any other 
external unit of measurement, then the number of indi- 
viduals in any sample who deviate between x and x^hx 

will vary as <f b x (it will be borne in mind that we are 
for the most part not concerned with the coefficient in the 
above formula). 

Let the modulus of deviation {c) in the original popula- 
tion, after the process has been gone through, of convert- 
ing the measurements of all its members (m respect to 
the characteristic in question), to the adult male standard, 
be written a,. 

1, Sexual selection has been taken as ntl^ therefore 
the population of “ parentages is a population of 
which each unit consists of the mean or a couple 
taken indiscriminately. This, as web known, will con- 
form to the law of deviation, and its modulus which 
we will write has already been shown to be equal to 

— y-». To* 

2. Reversion is expressed by a fractional coeffieient of 
the deviation, which we will write k In the reverted 
parentages (a phrase whose meaning and object have 
already been explained) 
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1 *c . 
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In short, the popnlation, of which each unit is a reverted 
parentage, follows the law of deviation, and has its Modular, 
which we will write Cf, equal to re^, 

3. Productiveness :~We saw that it followed foe law of 
deviation ; let its modulus be written / Then the number 
of children to each parentage that differs by the Maownt 
*■ from foe mejm of the parentages generMiy (f*#., ftoot the 

mean of foe race), wiD vary as e j but the number df 

such pareataees varies as <r'''^,foeMfo«eilda<ihdUlff 
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md die produ^ivity of each of them to be uoitorm. Ii 
Is more coBveoient than the converse supposition and v 
oomei to the same thin^, So we will suppose the reverted 
parentages to be more numerous but equally prolidc, in 
which case their tnodulns win be Cg, as above. 

4. Family vanabtlity was shown by experiment to , 

follow the law of deviation, its modulus, which we will j 
write % being the same for all classes. Therefore the 
amount of delation of any one of the olFspring from the S 
mean of his race is due to the combination of two indu- t 
enOe^ the deviation of his “reverted’^ parentage and bia 1 
own family variability ; both of which follow the Uw of | 
deviation. This is obviomdy an instance of the wel'- 
known law of the sum of two fallible measures ” (A^^^ , ' 
** Theory of Errors” §43), Therefore the modulus of j 
the popwdon in the present stage, which we will write 1 
C4, is equal to lyl 

5, Natural selection follows, as has been explained, the 
same general law as productiveness. Let its modulus 
be written s; then the perctntage of survivals among 
diUdre% who deviate from the mean, varies as 

rf**’ <^4 and for the same reasons as those already given, 
its effect will be to leave the population still in conformity 
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with the law of deviad 
wWiCh we will write r),, 
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but with an altered modulus^ 
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considered, we have nothing to do with but begin firom 
Cy Again, as both fertility and natural selection are in 
this case uniform, the values of /and r are infinite. Con^ 
sequendy our equations are reduced to-^- 

- r«i ;<•»*-./ { v‘ -h <•/ 1 } ^4 « <1. 

whence ^ 

* *■ -«* 
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Bo«n Arittt 30 , 1777 , Di»d FinatraitV aj. 

T\t MORGAN k his Budget of Fiutdoxes ” (p fK?), tdlli 
***' «be Mowing iloiy late Frauds Bally wrote 4 jdW* 

golar book, ** Account of the fiev. John Fhunst^, the 
Astmnomer^Royal t '* it im published by the Admhafty hr 
distribution, and tSip au^or drew up the distrlliutlon Bit.^ 

* We Mm ill® date gbea by thtf B*wn Sartorms vea 

Osd«5hwii^^ »85<5 Encydopee 
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^ called 
<imm tii the ^lenM^ 
nm hl^ernttce^'^h hencefotth he 

aiiitiAit t*riB fcll>^^ Mmnk StAi^ eCMli lUt* 

miim«tailMld>«^^an^ toBnmMidc, 

inddftftjwM|«#dftMr M ur j Mta fciw te d t to etmmlt 
ilftlipniiyitlM. ,A|ftil»miiim jrewMdttd Uw *( 

Ad^f MiA w % kiA jitle ea tthnietse Me acewataece adth 
^ tarngli^ fam tat 

ihe iNrey^ttiae veakfe "^taifiJii iii» tlMo wwft ttittch, tv* 

fMitfot thii pveMwM <3iuiet ettmtimidchted toore ' 


fiee&Tf thii pvcMHi^ mir## ettmnmtdisated wee ' 
umhe seceieecU* . 

in sSo7t "MiiM a i^nviitif ^leax^ at Bratnadds^ the Eweeer : 
ef l^fiwdjB^tdhjUxtaiM^M feteetme^ 

btttl^iaieaddMeCOlhm the iup|Mi|atmeiitft^ (S 

f nhr 9 M tMt ieef Mt the ^ 

0$iiitgett Ohwee^ie^ pf A^wipp^ the Vm- 

«ei«%. Hie Me k£ml»0t Urn epeet i£ 0&tmigi»K M the 

etMet of epPtMtiPiieivock ; M ertMrteepects it w«a<)tWti!iWc»ht 
IMft From the yew iSes, when he #ae iimted to Berlm by 
Embpldt IP atceod a njeetiiig of ntitiiral ph^osopheis in that 
he iteew left hU aatemity aattl 1854, in mhudk year nal^ 
ifegf eoaxiotiiiiciitlop wee afxmed up betireen Hanover and 


• p; I**eC H J S. SemhV Ptweed^Hg* ef Loato 

Idetlieeietina Swty, vel vw* e rs* swe levnmtt Ai ihv aa® of t«a h© 
«viM ikp4aamie4 wi^ m MatoM Theinant and >ha tlM^ 

&did»tni*a’*j>x Jftofi Aat iS<w 

vet 3m< )U*tdiwe. *' Parw, 187*, giv®i 


the Kite Of he noeowtoed the 

Uhga]^ ttMned it In two yewa He d fwi* 

t»M»»mwhieh]wiid0|^tM»ani^ wereearWfUhii^ 

deat eappiitixM^ Mthwhe Idced to daioali the mbodi m 
the team wMch hehiM aittved at hit |[ceat Mnlta He Ke* 
qnired the doieit attention^ and objected to the taking of notet, 
lest hw hearers ahonld loae the thread of his argument. The 
students seated round the ]«ctiire*table listened mth delight to 
the inetd and anhnatnd addresses of their masler ; adamses 
umt leaemhling coiifeTaatioiis than set lectarea The chief 
ftgm Ip tins group stands before ns with dew* bright eye% the 
right eyebrow raised higher than the left {mrtAsif^mmmm)^ a 
femead high and wide, overhung with grey locks, and a eoun* 
tenance whose vwiatioea were all expressive of the great inmd 
widm* We can wdil nnderstand how Me pupils sttveieneed 
hifii and never fengot ditse meetings. Gauss was always needy 
to convorseev en with persons uuaeqeauifeed with the subjeeti hw 
had made his owni ana his antmatiott m doing so bore evidence 
to the d4Yg^t he took m the canlemplatton m natuie^ It was 
this feeling that led him a short time before his death to have 
engraved at the foot of his portrait the following Unes as ei^ress* 
lOg best the philosophy pf ins hteas and of his writings 

•‘ThoU, tSFaliim, art my Chddess to thy laws 
Mv asirvietts are tmtmd t 

* G4MISI. Z* Mi / P* ra hUhspmm^ Itour l^ssr, Aet } 9cimttli 
The full hst of GaUis’s writings weald ifill many df Ottr 
t^olumns! there as a list on eolumns cif f^oggewSorff, 

Lsmmse gives a very lull list aim, but the most Comply Hat we 
know, not Including ihe larger works, ts jdvea in the Royal 
hosMty’s Catalogue of Sdentiftc Tapers. The tides are given 

One^o^^’^nss^ earliest discoveries is the method of least 
squares.*^ T^hia method, though ftisl publishoa hf ’L^geodrp^ 
was apphed by Oaw as early a^ the year 1795*^ It iS Smne* 
what vemorkaible tM Gangs has devoted so few memoirs to 

Midiievwmhavvsivpihemmidwmeiporsflmoe^ 

aadm dm tast-mmad yew, 
year bsM^hs ^ havem^ fw the am mce 
thn Vi«k m Mm wads the ecqwuutancf oT W«btr^ '**Z, 
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wathewsto^ m** ^fhe igammmujeu ^ and 
voSw iih«wmasiifhki<W» donm ewl^droftcituordelwi^ 
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^(Smutw Wwehh 4wth he spake toa calthnmd p«y<ihal^|^hl oa the 
f pukhUtv#t4wkiiy on a nathema^^ 

$ ‘‘an he mad uShhem aaa 
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IimiIImi 9 «m Oithklmw^m 

Hm 4ilte(t ^ iA 1799^ mm 

mftffndtoaft vadabHU in iMitomt 

Mm 'fiimiiMl MKsMi gtiAtfl ittiim po 8 «n’’-^lii 8 rnnmmii 
iliMim « lo)^ 1li«4«im of Dom of 

IQI^v iM m Vidkmtiiif m This demonsinttinn im 

imixk m f to Mmin hhanget and tiinidlto* 

pHor to ftny other £c^ 
tim itttMiedim% 01 INMI by Cauchy hm been 
inmeoiin text-books* 

** bissiMto of analysis dates from the 

imblMiiMl of to^*l>isqtdsitksifi Atlfhfilietics?’*(I(eips!f, adoth* 
toil tine resamhes isM wMch some yeats later 
^l^eeseiited mr htrttodmloiied the theories contained in ^ 
We mit bear k mkd that he found the theory Of num* 
bw id Eulm sMd tsupa^ The former enricbed it 
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ft ihOtt jJintrAt ses oaviMtwmrerdiise^ 

" y* difiiudi ut lecomiuwiileut went nar 

of M» •‘Wi»»(A’’ ^ 4 iwi w 
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sem Id kW of them leenlts by his discovery of the reduction of 
mmdtatic fornii and of die true |>iincip}es of the sohttion of in- 
detertniiiaie e^nations «f the second degree. Legendre (with 
masty additions of his own) had endeavoured to arrange as much 
as fotuAhlm of these scattered fragments of the science into a 
systematic whole in his ^^Essai sm la Thdorie dts Kombres.*' 
But the ** JD. Ar.** was in tbc press when this important treatise 
appeared, and what la it was new to others was already known 
to Gauaa This grand work merits an analysis at om hands, but 
lade of space compels us to pass on at once to the fourth section* 
The greater pordon of it is occupied with a reswrch, which of 
itseumone wonid have placed Gauss in the drst mk of mathe- 
xnndciafis. ** If p and q are powtive uneven prime numbersi p 
has the same quadratic character with regard to q that q has wim 
regard to/; except when p and q are both of tke Ibm 4 o 4* 3, 
m which case tibe two dbaracters are always oppcMite, isikead of 
ideatkaL*’ Thia is the oddbrated fundmi^tal Theorem of 
GaWSSi known also as the Law of Quadratic Reciprocity of 
tjm^dre* Gauss discovered It (kr inductiou) in March, 1795, 
hd^ he was dghteeu i the proof given of it in this section he 
discovered in April of the year following.^ He cannot at the 
earlier dale have been aware that the theorem had been already 
eouttdated (though in a somewhat complex form) by EuloTt and 
that Lgmare hd attempted, thoi^h nnsttccessihlly, to prove it 
In the Jmfmrs of the Academy of Paris Ibr 1784, The question 
of priotity of enunciation or of demonstrating hy induction in 
this Okie is a trifling one, any i^rous demonstration of it 
Involved apparently insupemble dimculties. Gauss was not 
content with once vanquiidung the difflcuUy» he returns to it 
agidii in the fifth section, and tbeto obums ai^er demonstm- 
im reposing on entirely diflbrent, but perhaps still Ihss demeu- 
mry ptoipma In January, iSuS, he submitted a third demon- 
Stmtm to the ftoyal Bod^ty of Gbtiim^ ^ a fourth m August 
of tim same ye<tr ; a flfth and sixth in February, iSty. It is no 
wonder he should have felt a sort of personal attachmmit to a 
themem whkh h« had made so eompletely his own, and which 
^ used to eail the **gem” of the nlgher arithmetic* His six 
toMkutos remidtmd kr some time the only efikts k this 
waimtou, bm the suhlect suhsequently attracted the attention of 
madummtkiaiiXi and several pmok diflbring sub- 
^anti^ hMun one another, and from those of Oauts, have been 
giye% It would bn ImfKiMdble to exaggerate ke important 

* , tmh so Uttfe kaown that Usguvm 


ktonm wy<m thk dmocem hmhud on Ike 

menC of lU^ithnNdsv mid the dkcovuiy txf its dmnoiiamikM % 

Gsmss must be omtaiuly regarded (it sm 40 tegutded iy liw 

aaif), as one of has gnOtest shkntiflo acmveikiia^ TnomRw 

imetioii V* these imwyelloits pages abounds with auhiemxi mm 

of which has been the 8tartiii|-poke of hmg setks oC InqfiCMid 

mseamdim by mbsequem In the 

mthkaectkaGaumcimrsa^ 

sttceesih ttt tdhil amplias doddersndiim sapemk Noe, 

Ike* 3, It Is remarkable that ht Jmxdai. nesWr limi; 

tiubliKhed the wonderM researdies to which he here 
They tot saw the %lit skty^lhree years later k ihe tobud 
vohmm of the eolUmted e^to of to works.^ Till the tok if 
Jacoln, it is not too to say, that the pretond tesaa k to dl 
the torthand flfth sectkmsWere passed over with sbniMaqto 
versa! negleoL but to sevebth aectto at once made to muto 
Uonof to ** D. Ar.’* The well-'lmown theory of to diiflsSmol 
to drcle, comprised in this section, was lebdived nddi Mmi 
and deserved enthusiasm as a mcsnOr^le additioii to to tokt 
of equations and to to geometry of to circle. Ghtos Mk ed 
$365 (**circfilttm in 17 partes div^ibilem eSse gsOsMto 
deteximus 1796, Mart 30 ^ Is interesting heesttie^it toWi tod 

he was not yet nineteen when he made this grmt tocovmy^ 
Even more remarkable, however, is a passage (8 ^5)^ in wbiib 
I he observes tot the principles of his mrthw are h{:^ltcdhlje kr 
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many other funcdomi bmide to toular functions, and in par^n 

tel« u. &. 

This almost casual remark shows (as Jaoobi kmg skoe obeatodl 
that Gauss at to date Of to publkatlofi of to ** B* Ar.** had 
already pxammed to nabuu am properties of to ellipse Ihto 
tiems apd had discovered their fundamental property, tot of 
double periodicity. This observation of Jacam’s is atmy con- 
drmed by to papers on ellipUc transcendents, now pub&hed in 
the third volume of Gausses collected works.^ 

The B. Ar*’’ were to have kduded an eighth section $ Ut 
I first it was intended to contain a complete theoxy of cengrummob 
but subsequently Gauss appears to nave proptod to mmtoue 
to work by a more comfHete discusstou of to thepiy of to 
^viidon of the circle. Mundicript^drafh on each cl tose fito 
iects were found among Hs papers ; the first of them is mpommy 
Inteie^kg, as it treats of to general theory oftoogmmom 6 m 
a point m view closely* allied to tot subseqUenthr klto % 


we by M. <KfeU«r (5^ 0/ Ho. iVS,, Jfanaairy, xStS 

for k fuMOimt by IW) Xkul « 

V llie iheorom to which )tof k th« imsiwva), ton redheowmS 

and demoiiStrKtad by lefauUe OSticto Xtodomeh«ftradon to, ham m a 
cerisin catetit topUM by Herows* and to form of proof fhuno.ia 
|fpe«l alter h|^ fleam aptoatos v^y torly to tot adopted 
14 < Herolita . . o 
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E<»tM>»<iWiOitw>a lyMM. Sawatiwa P wMct w a. TUt Anft 
»> i « »mi Mrtaiig to the ymm tMg. 

%lMBiiMpBtt<Mr hMiT 4uMfk 4f iHoilin «« 

Mmt [iSi}!] (** m. n. tm } M4 (•) <^ tiwo %»• 

y w p tu lii t aMflioKm cm ib# itf liiiidw (loiSi aii4 

tl$|). lnikft<H9aw4«CEMwiiiiiMtitim^ 

Mi>nt wi»t)i«;rs no l«n 
i«noi|u&4lMn «)h« lii#« ^^*ir jii«i4/k w» two 

MOBHy pirn w m mH t i$m bkHdMtio (dwoettv of j, with 
lOBtiSito A Pmumm m pm ti*, wkb iw^ to /j.” l^w 
ueMWtt iwu iBMi Hie IntiodMitioit of pugemy intOKWi upon 
odUA# fk|MioA% MO looakem^ in die kmwjr of OiiOmotfe ftw 
llw>ft|t|yi! nd vMlefy of tlw w w M ol wtt to wUeh tbejr tovo 

^*^*X«vitiirnaodac^ wodcof (kttwicimovieiitiBtlwUitoty 
if^idiwiM^oiowiiitiati, wiibdk* oMitaininB the aW theodayuid 
w^oda^ tedoMiditaiP bpaow oaea md sdMOOM tciencs to » 
ManlitlMds&iiOoMliad boibie dwauMd of.^ Wc hove giaen 
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srg:..cgg sag 'Si/.A'rfc 

4 I*b #» 

mas «it abM t4> 

XH fim that pnxpm m DeoAMibtr % fklk 

^itocrrwy jm felfewed If iluKt dt Ibiwt ddidP bSi 
pla^o Tkm 4S^diei mippUed Gama^ IM tmmid 
mvtto iipiiriyiri^ yb aoktioii of the ptdblom, md in iftoj^ 
broui^ at mmldig bi Tbcoda laottU oot^nym 
tiam In loOtMibils midt solm ambieiitittapi/' This codtait 
im <*eWomie dbmwboof tbn varioufi wobtenMi wWch tumdit 
thmselvos In tbn ^dnxnoinat^ of the momnantt of jptaila 
naa noia^ Urom obeemtioiie made on tlm under any circM^ 
stanoea. • Ganaib othoraatronomical reaaartheaore enM% oon^ 
tabed in Be 2!anh^« Mm^thche ib« 

of the Rofal Society of Gottingen, ana the Ad^mmUd^ N«dk^ 
rkhim ; aH are oontdhutos of the highest oi4er of tameUenoa. 
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jfotned gieodetfr and the Hahoverian OoveiviK 
mam idiatM him wm the tnaaemlatlon and mmiitement of an 
a|t of the meridian heMmn Gottingen and Altona. Thb he 
aeootti|i&ljted hmmm the ymmtUn and iSaf For car^i^ 
om hla ImbimhledxinmiimChodag it 

waa hia intantlnii to pahhan an^exmntiyn moih nfmn geodiafy 
hift he did not acoomfilish hil pttrpoae Be noimbated Wp 
on the aabjedb to the Hoyal Society of Berlin (1844, 

*1hpbacto0mofQ«a«9rftafithiiia^ mm ham chravebM nmkf 
letammlM H J S. SnUh'siiiMitetiat iddtem im &mt) aad tun 

9 srsc» ^ •'. s^K ^isyiaaAjK 

fmdcto$ mim; laadiy giveii m dw aadii of the mmias 
Mm eflb oehm aataoi^ 
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wreiqMwnwt 
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Mm Mia m m ifama M 
a die ncff ef the iMw H« mm 
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llfo Todhttttter m hli History of the thaorka of Atxmdmf^ 
darotas |$ iiSa^iiya to an analyaU Of a memoir by Ganesp 
**Tbaoi!la attractlcm corporom ephmroidiconim di|iptloorna;i 
homommaorinn methodo nofvft traotata" (Boyai Soddy of Qdtthi* 
gan» March Mr. Toahnnter mtop ^^he conipletoly 

anoeeada In hiadeajgn ; his solutkm is both liMleanddMmh*^* 
Ha Anther imnarhih ^'Ganss^s writiqgi ate diaila|iilidum^^ tha 
nombhiidioti of Mtmaiiaal aMUty mth nomer t 

inhk han^ladb ii^ German lival Fmim itadlf to rt aaM emi 
tneddiono^ 

In molher of kfe TmUtsoiw’i woriw ("CatenlM of V«%> 
t86i)iMdil«ilMM}tt>)iattliidelin^ tfg. 
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twitiUed *^Prioci4>ia gernsK^ Thei^isb figum FUtIdo- 
(kojrtT ScxAa^ of Odttinpsii, 1^33^ It 
felatefc to tho ih^ of caplUaiy attraotitm, and domona^ratet 
in a niiw way sottue TmSta wMch bad already been obtained by 
Uplaae. tbe part analysed by Mr* Todhnnter ia that devoted 
to thi} aointion Of a problem in the eak^na of vamtiona, ** in* 
volvijig the variation of a certain double integral, thelimiu ofih€ 
ining also variable / it ia the earliest example of the 
sobidon of $ucb a problem*^' In 1S31 we find Gauaa com* 
meeting the study of cmtallography ; in a few weeks he had 
mastered the subject. We dnd that the question of the rational* 
by or irrationality of the ratios of theerystallographic coefficients 
had attracted hia attention. * 

; We can only touch upon Gauss's further contributions to 
^eometry^^ To him are due many fundamental theorems in the 
heotyof curve-surfaces ; also on the development of surfaces ; 
bus i\ was he who found the equation to developable surfaces* 
Ht was used to say that he had laid aside several questions 
hkhhe had treated analytically, and honed to apply to them 
eomelrical methods in a future state 01 existence, when his 
^neeptiems of spacje should have become amplified and cx- 

^ Those not acquainted with Gauss's writings would think we 
ust have exhausted our account of them. In 1831, however, 
m Weber's arrival at Gottingen, physical questions took the 
'.rat place in Gauss’s thoughts, and separately and in conjunction 
any works were brought out by these two philosophers. There 
so full an account of Gauss's achievements in this direction in 
he Royal Society's Obituary Notice, that we need only refer to 
Jt.* ills contributions, we may briefly say, to the knowledge of 
iflectro-magnctism and terrestrial magnetism were perhaps the 
inoht considerable and important of his achievements. He in- 
yenled the magnetometer, and was one of the first to point out 
ihe possibility of sending signals by galvanic currents, and so 
'":ontnbutetl to the invention of the electric telegraph. 

® ** If we except the great name of Newton (and the exception 
one which Gauss himself would have been delighted to make) 
is probable that no mathematician of any age or country has 
;ver surpassed Gauss in the combination of an abundant fertility 
i invention wiUi an absolute rigorousness in demonstration, 
irhich the ancient Greeks themselves might have envied. It 

f nay be admitted, without any disparagement to the eminence of 
uch great mathematicians as Kuler and Caudiy that they were 
overwhelmed with the exuberant wealth of their own creations, 
hnd 60 fascinated by the interest attaching to the results at which 
bity arnved, that they did not greatly care to expend their time 
hi a Hanging their ideas in a strictly logical order, or even in 
l^stablislung by irrefragable proof propositions which they instinc* 
lively felt, and could almost see to be true. With Gauss the 

|$ase was otherwise It may seem paradoxical, but it is 

nrobabiy nevertheless true that it is precisely the effort after a 
tigical tieriection of form which has rendered the writings of 
Gauss open to the chaige of obscurity and unnecessary difficulty. 
The fact is 111.11 there is neiiher obscurity nor difficulty in his 
bantings, as long as we read them in the submissive spirit in 
which an mielligent schoolboy is made to read his Euclid* 

I ' Re-id Sept »8 , x8j»9 

i ^ S«e Oati&sV revievv of ijireber'!* Untersuchungen Cibcar die Kigenschaften 
lar iKSitilveu teraaren quadrAUschen fomum** m the GMhttgen gekkrt* 
(1831) or Cr<r/Af, \oh XX p 4*9. Prof. H. J. S Smith “ On the 
pndsiumf^ ot reri>eadiaUarit3i in a pArallelopipedal Syntem/* (Loudon Math 
|ocmty’'e Oecemher. »By6). Htanwlhudof drawing the erystah 

WAS esAetitially «h« aame a>. tJiat doviMd subsequently by Prof, Miller, of 
I ( 5 ed ' p. 61, 

L ^sOdiSitiouesgenorutea mrcasujpeffictcicurvnefTVvmwrriVsrjr, Gctiiugen, 

S'**’ GauiW. Z. Ged./' p, Sz, quoted by Prof Sylvester inh rwprw). Game’s 
Smu^ctiau Wim the so-called (kutaian logariiiuns »s pointed out on p 75 of 
|w Report of the Conmiijiee ^ MathematicalTaUes (Brit Aisoc., 1^73.) 
Reporter, Mr, J. W. L. Olaisher. 

I S;* (iauss, as a member of the Oermati Maguetio Unioo, brought hia power, 
ml inteUact to on the chepry of inagoetism and on the mtthoda of 
Ihserviiig It, and he not only added greedy to oUr knowleti^ of the theory 
ir attraction*}, Init reconstructed the wlide nf magnetic s^nce as regards 
ht rnsiniments u^, the methods of ohservation, and the calculatiea of the 
so that his menmiiw on Teirestnal Magne*>sni may be taken aS 
kodels^of phyjKc^l i^tch by all xhmt who are^gaged m the measurt* 
nioUny ol ihefnrc^ m patu^,”-~pyof. cieek-Maxweirs “Electricity 


rw. i^oc ^ Liver^of, z8?e) Pp fw 

ntensitas VIS wagnetiem tenestrii* ad mensuram 
and of tmt Theatw ^ the Earth’s Magnetuun 
, . . e dea EMmagaetieiiiuB* 


sxweU'g 

uMs of ihe memoir 

dtttam revotiAta ’’ <1630) . ^ 

“ MlgetheisMeUhtofie dea EMmagtmtisin 


Evory usnevtimi that is made is fully pmved, imd the asssrtteii 
gnmed one another In a perfectly just analogical emder ; there ii 
nothilig so far of which we cm complain* Btit when we h«vn 
hnisheff the pentsal, we toon b<^ to feel that our wevk is but 

« tbat we are stUl standing on the threshold of the fepipK 
at there is a secret which lies behind the veil and is as yet 
concealed from us . ... no vestige appears ol the proceit hf 
which the muU itself was obtained, peihaps not even a trace m 
the considerations which suggested the successive steps of the 
demanstration. Gauss says more than once that, for brevity, he 
only gives the synthesis, and suppresses the analysis of his pro** 
positions. *Fauca sed matura^ were the words with whidS. 
delighted to describe the character which he endeavoured to 

impress upon his mathematical writings If, on the other 

hand, we turn to a memoir of Euler's, there is a sort of free and 
luxuriant gracefulness about the whole performance^ which Mdls 
of the quiet pleasure which Euler must have taken in each step 
of his work ; but we are conscious nevertheless that we are it an 
immense distance from the severe grandeur of design which it 
characteristic of all Gauss's greater efforts* The preceding cliti** 
ctsm, if just, ought not to appear wholly trivim ; for tnom^ 
it is quite true that in any mathematical work the siilx* 
stance is immeasurably more important than the form, yet 
it cannot be doubted that many mathematical memoirs Ol 
our own time suffer greatly (if we may dare to say so) 
from a certain slovenliness in the mode of presentation ; and 
that (whatever may be the value of their contents) th^ are 
stamr^ with a character of slightness and perishabteea^ 
which contrasts strongly with the adamantine solidity and 
clear hard modelling, which (we may be sure) will keep the 
writings of Gauss from being forgotten long after the chief retidts 
and methods contained in them have been incorporated in trea- 
tises more easily read, and have come to form a part of the 
common patrimony of all working mathematicians. And we 
must never forget (what in an age so fertile of new mathematical 
conceptions as our own, we are only too apt to forget), that it is 
the business of mathematical science not only to discover new 
truths and new methods, but also to establish them, at whatever 
cost of time and labour, upon a basis of irrefragable reasoning* 
The fAoBsifmTmh miavokttyoir has no more right to be listened 
to now than he had in the oajrs of Aristotle ; but it must be 
owned that since the invention of the * royal remds * of analysts, 
defective modes of reasoning and of proof have had a chance of 
obtaining currency which they never had before. It is not the 
greatest, but it is perhaps not the least, of Gauss's claims to t^ 
admiration of malhematicians, that* while fully penetrated with 
a sense of the vastness of the scienoe, he exacted the utmost 
rigorousness in every part of it, never passed over a difficulty, «s 
if It did not exist, and never accepted a theorem as true beyond 
the limits within which it could actually be demonstrated*" 

It will be evident to our readers that this notice has I 
drawn up with a purpose. The town of Brunswick proposes to 
celebrate the hundredth anniversary of Gauss's birthday, and dm 
committee hope to have reorived before the 30th instant, suffi- 
cient subscriptions to enable them to lay the foundation stone ol 
a memorial statue, We have endeavoured to present in a strong 
light ^ the claims which this great mathematician has upon 
mathematicians, not only In Germany, but on mathematicians 
in this country,* 

Gauss might himself have considered his works his best 
monument ('^exegimonamentiim aere perennius,") and possibly if 
sufficient funds flow in, the committee might see their way to 
the bringing out a centenary edition of them. In this way they 
would confer a great boon upon mathematicians every whk^ lor 
at present his writings are, as our grdat mathematida historian 
writes, * * very costly* " * B. Tuceer 

t duf task has given us much pleasure .* it has been accomplistud in IhS 
mUlst at many mterrupaonit. An our authorities have been given. We 
dose, AS the author ox the Book of Maccabees closes, WMh saying : ** If 
1 have done wdl end as is Stung the story, it is that which 1 desired ; but 
if slenderly and meanly, it is that Which I could aoam uSto,** Subscriptimui 
may be sent to the office bf KaTpaa up to the «6th tnotaot 

’ Sdn Tod wird nicht aliehi in alien dsUtschen Laitden sondem au^ 
unter alien gebildeten Natiooen def Welt die tiefote Traucr emugcn. 
i»tkkrte Anmigmi No. xtL Bmmmbw j, iSsS* , ... 

3 Carl Friedrich Oauw Werks, Hepsutgegeben yon der kBntt 
Gesellschaft d«r Wissenschalcen au ClOttcogen ; vol. i ii, tSSs, vm. in. 
vol. iv, 1873, vol V. ZW7, vdX, id vol, ril x87t, T^se are ah we 
hum seen fhe editor is Sobering* one house m which Oaim wat bom 
bore the number 1550, and was situaled on the west ride of thO wmtden- 
gza^n. It now baa a meniaM tablet. The house was eold m xS^ add 
&e iamily vnmuv^ to auothw in the Miihlenstxasse, near St. Ohnda 
Church* "*«.Gnd,,"p, I, 




irATVMM 


{AprU t% il5?7 




MBTEORaLOGtCAL NOTES 

M»st«oitotoGiCAt hvslTkxiii o» iS7f-75.-^To sewttth 
Mteotolog^ical of ube €ri 4 md Duchy of by H* 

(itour Kuppel of Cudteilic;^ Jhut pubtished^ there U upp^ded a 
p«i|>er giviogf th^ aVoragea of the obremtioos of |>ircnKuse» tem* 
perMute^ humidity, mtii» and uium, and thuudetitQrnui made at 
the ebcteen stations of the Gmitd Thicby during the Metcoro- 
logicat Lustrum ending with. 1 %^$, Ccmsidering the many 
physical anddimatlcal inquiries of the highest importance which 
a^voiagea* calculated for absolutely the same terms of years 
over considerable portions of the earth's surface, are certain 
greatly to eluoidate, it is to be hoped that other meteorological 
Mibites and societies will take the trouble to prepare and pub« 
fish similar averages for their respective countries. In rdew of 
the more spedsd inquiries which such averages are calculated to 
further, it will be necessary that anemometrical averages be in* 
duded, and that ail the averages be given for each of the iliifer- 
eut hours of observation. 

Distribution of Barometers tn Franck— In virtue 
of the President’s decree, dgned by M. Thiers, for reor- 
ganising the French National Observatory, that establish- 
ment issues weather warnings for agricultural purposes. As 
it was Impossible to send 40^000 telegrams daily (one 
to each parish) without gradually extending the institution, 
M. Leverrier decided that the daily telegrams should be sent 
only to those parishes which possessed an aneroid barometer and 
made artangements for exposing it to public inspection at the 
same place where the official warnings were posted. Having 
obtained ready assistance from the Association Scientifique de 
France, of which he is the president, M. Leverrier was enabled 
to make the price of the aneroids as low as ao francs 
From the bc^ning of the year about Soo communes purchased 
the barometer, and now enjoy the free transmission of weather 
warnings. The number is increasing at the rate of about ten a 
day, and it is supposed that by the end of the present year 10,000 
communes will be in constant communication with the national 
Observatory. The public barometer is to be used by local 
observers for interpreting, oh their own responsDnlity, the 
weather- warnings issued by the Observatoty. Special meteo- 
rological organisations have already issued general rules for this 
purpose partially based on Fitstoy’s Weather Manual,*' partly 
on special observation a The mean pressure for all these baro- 
meters, Irrespective of the altitude of the stations is to be con- 
sidered 760 mm., as it was supposed impossible to establish 
comparisons without thus displacing the variable. Xsobaric 
curves aie drawn daily on observatory maps after each obser- 
vation has undergone correction by a constant number. M. 
Xfeverrier has established a tale for the determination of that 
constant When he supposes the weather will be quite settled 
for a few days he sends to his correspondents a tele^m stating 
Each correspondent is ordered to observe the 
barometer at 6 t.m., and on the two following days at 9 A.»f. 
and 6 p.h. The result of these three observations in millimetres 
is to be sent to the observatory for the determination of the value 
of the cortection. When that number has 1>een found it ts sent 
to the station through tibe Minister of Public Instruction. The 
Mayor is informed officially how many divisions the indkatliig 
needle of his aneroid musf be turned, left or right, in order that 
the correct reading may be read. 

Storm in the Southern and Eastern CouNtiis.— A 
storm of unusual violence swept over this part of En^ancl on 
Wednesday last week, rising m Hertfoidshire to a fearful hurri- 
cane# At SaComhe the whole of the farm buildings occupied by 
Mr# MardeU were destroyed, and one ol his workmen kBled* 
lAige trees were broken aOroas, hundreds of fruit-trees uprooted 
andcaoried away, and a large wall blown down. Inawood 
near Little Munden, one hundifd fur trees were destroyed. 


Aor<?»as tN Canada dorinc the Fa,st WiNTRiM—We 
learn horn a oorrwq>ondent in Ontario that auroral pStenomena 
have beenunutoaUy rare n ilmt part of Canada during the four 
months preceding the middle of March* In that region, where 
aurorae are uaua% very brilliant and fiequeut at ihateeison of 
the year, only two ferve been noticed during these font tnoeths. 

Solar Raoiation in Winter and Summer.— H A. 
Creva communicates to the Bulletin of the Paris 

Observatoty, March eo, a note on some observations he made 
near Montpellier on January 4 and July 11, 1876, with th^ view 
of ascertaining the calorific intensity of solar radiation received at 
the surfisce of the ground in winter and summer. These two days 
were selected as being characterised throughout by uninterrupted 
brilliant suuahine, atid, there being no sea-breese, unintemipted 
calorific transparency of the air, and as being as near as possible 
to the winter and summer solstice respectively. The results 
arrived at are that the heat received normally on January 4 was 
0*610 of that received on July 1 1, and the heat received over the 
surface of the ground on January 4 was 0*381 of that received 
on July ri. These results give a measure of the SnequaUties 
produced in winter and in summer by the obliquity of the sun’s 
ni)S and by the duration of the sun above the hoiizon, between 
the absolute values of the intensity of solar radiation, and be- 
tween the relations of the quantity of heat emitted directly to 
that which i$ received over the horizontal surface of the ground. 

Hau STONES IN Indu.— D r. Bonavia, of Lucknow, sends 
us the following:— On Apnl 13, 1876, at 8,30 F.M., after a 
great deal of lightning and thunder in the north-west, a hail* 
storm occurred m Lucknow. We evidently only got the edge 
of the storm, as it was passing towards the north-east. The fril 
of hail was not plentiful, but the generality of the stones were 
enormous. The hailstones were of all sires, from that of peas 
and marbles to that of oranges, two inches and more In diameter. 
The laigcst 1 measured, about half*an-hour after the fait, was a 
flat oval, resembling a paper-weight, with a depression in the 
centre above and Wow. Its circumference measured eight 
inches, its long diameter 2j inches, its short diameter inches, 
its thickness if inches. Two others I measured had a circum- 
ference of 7i inche’^ and 6} Inches respectively. Some were of 
the above shape ; others almost spherical ; others might have 
readily served as models cf the large flat China peach, with a 
depression above and below. Most of them had curious mam- 
millary projections all over the surface, which strongly reminded 
one of some kind of Echinus, Their internal structure can best 
be described by stating that it resembled exactly that of agates. 
It consisted of concentric layers, with a more or less wavy out- 
line, commencing from a small nucleus. The layers varied in 
thickness. Some were transparent ; others opaque. f>ne large 
oval stone, instead of having, like others, its nucleus in the 
centre of its oval, had it quite at one end. The nucleus was the 
sire of a small marble j it was sjdurical, but the sphere was not 
complete. It appeared as if a small round hailstone had first 
been formed, then a bit of it chipped 00*, and afterwards a large 
oval hailstone agglomerated round it, leaving it at one end of thd 
oval. I have been informed that one hailstone, weighed soma 
time after it fell, was four ounces in weight ; another weighed 
z\ ounces. 

The Weather of Europe.— We have received the 
Monthly WteAhtr BtferU of the Dmisehe Semarte for March 
and April, 1876^ in which the main features of the Weathir 
of Etno|M> during these months are briefiy detailed bjr 
various welLknown meteorolo^^istv, particular attention bring 
given to the remarkable stem of March 1% in its progress 
over the Cdntlnent. The tracks of all the Worms of Europe during 
each month are shown by maps, and tables of figures are given m 
the meaespf tbeimrimcsmrieo?ologl<niriien^ 
parte of the eontbent adjoining, from which the im^teowdcigf of ^ 
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!ge {Hirtloii of Eiuope ooutd be gritpblatUsrpxesented. Weare 
icb gmtiM to receive an intimatioo Irom the SemarU that m 
ore the Monthly MfpwU will be pabllibed regularly at the 
d of the aecond month alter the one to which the Report re- 
es. Zt wonld be a great boon if small maps accompanied the 
>port, showing the mean pressthe, tempemture, rainfall, and 
ection of wind, in a manner similar to what is so well done 
the United States of Ammica* 

Baii* !LiCHTt!tlNGv«--A very fine display of this interesting 
teor was witnessed at Vence, in the south-eabt of France, on 
\ night of March by M. Ed, Blanc, ot which an inter* 
ittg deuUed account has just appeared in the Compiet Hendm 
the Ftench Academy, p, 666. Toward midnight there was 
served, about eleven miles north-east of Vence, a large black 
indery cloud, in a state of extreme agitation, and continually 
sing and lowering its position. At the upper part of this 
ud three or four balls of fire issued every two mbmtcs, as if 
m Ae invisible centre of the cloud, diverging in all directions, 
1 alter running a course of from six to eight degrees, broke 
mtljr with effulgent brightness. Their apparent diameter, as 
n at a distance of eleven mile«, was about a degree. They 
re mostly of a reddish colour, a few, however, being of a 
lowish tinge, but all of them assumed a white colour in the 
of bursting. Their course, which was horizontal and parallel 
the plane of the cloud, was relatively slow, not exceeding two 
pees per second, and they b<>re a strong resemblance to 
nense soap-bubbles, both as regards apparent lightness and 
leral appearance. From time to time a discharge of lightning 
zed through the cloud from above downwards, followed some 
ends after by a dull nimbling sound. The cloud, with its fine 
play of fire-balls, took a course Irom east to west, passing 
mt a league to the north of Vence. The glimmering of the 
lining with its low dull thunderous sound continued for more 
n an hour, after which the sky became darker and darker ; 
1 mixed with hailstones fell, and lightning, accompanied with 
nder, furrowed the sky in all directions. 


NOTES 

The President of the Koyal Astronomical Society has 
ounced that the Council of that Society have determined to 
ance the requisite funds to enable Mr. GUI to carry out his 
lected expedition to the island of Ascension to measure the 
allax of Mars at the approaching opposition, in the expecta- 
i that they will be aided by Government or out of the Govern- 
at grant to the Royal ^cieiy. At all events the Royal 
:ronomical Society will not allow the opportunity of making 
L important observation to be lost. Its duty in the matter was 
lent, and It has not hesitated for a moment iu doing it. Mr. 
I will embark for the island of Ascension towards the end ol 
t month, 

ilR Kob^t CxtRiSTxsoN, who has been in failing health 
some time, has resigned the Chair of Matena Hedica 
he University of Edinbuigh, which he has held with such 
inction since the year 183B. Sir Robert, before being ap- 
Bted to the Chair he has now relinquished, had filled for ten 
m that of Medical Jurisprudenoe. 

.AST Sunday evening the first of a course of eight lectures to 
•king men on sdenoe and literatute was delivered at the 
Alban’s Sdhoola, H^dbom. The lecture was by Mr. R. 
vdler Sharpe, of the British Museumi j the subject, ** Birds of 
y and their Geographical t>istxibutioiii.^’ Mr. Mackonochle 
trues Ihe hearty thanks of all interested in the welfare of the 
king dlAsses fixe having undertaken so liberal an enterprise. 

Anntxal Meeting of the Yerk(dbiie College of Science 
MdatUidiontbe A hj^y sidiafiietoxy rep^ 

* 


was presented, in which it was urged that the college should 
now apply for a diarter of incorporation* The great desiraMUiy 
o| establishing a classical side in the college was recognised in 
the report and by the president, Lord F. Cavendish, and other 
speakers, and thme is every reason to hope that In no long time 
the Yorkshire ^Uege will be a flourishing rival of Owens Col- 
lege. The munificence of |he Clothworkers’ Company deserves 
all praise and Imitation ; its last giff to the Colli^ is one of 
xo,ooo/. 

Be. Jansseh has removed his photographic apparatus fix>tii 
the Boulevard Omano to Meudon, where he is establishing, in 
barracks given by the French War Oflice, a permanent physical 
observatory at the expense of the Government 

On April 23 next the Paris Academy of Sciences will hold its 
anniversary meeting for the distribution of prizes. M. Dumas 
will deliver a lecture on the two brothers Alexander and Adolphe 
Brogniard, both of them members of the Academy of Sciences, 
Admiral Paris will be in the chair. 

The Paris Physical Society held its anniversary meeting on 
April 5. Various apparatus were exhibited, including a number 
of radiometers, M. Bischoff’s gas engine without refrigerator, 
and a Houchat leflector for utilising the heat from the sun. 

It has been decided by the Committee of the B'lench Soctetds 
Savants that special warnings should be sent to the coal pits 
when large depressions are foreseen, in order to suggest prccautiona 
against an escape of fire-damp. Many mining engmeem believe 
that the system will be eflicacious. Experience will so6n settle 
the question. 

The U.S. Congress having appropriated x8,ooo dollars for a 
Commission to report on the depredations of the Rocky Moun* 
tain locusts, the Secretary of the Interior has appointed as mem 
hers of the Commission Prof. C. V. Riley, Dr, Cyrus Thomas, 
and Dr A. .S, Packard. The Commissioners have already mapped 
out their work for the season, and will direct their atteuttan to 
insect enemies and parasites, mechanical means for the destruc- 
tion of ihe pests, geogiaphical distribution, agricultural bearii^s 
of the subject, anatomy and embryology, remedial measures and 
migrations, 8.C. Bulletins giving the results of the Commission’* 
inquiries will be issued at mtervals* 

The opening meeting of tbe Vorkshke Naturalists’ Union 
(formerly known as the West Riding Consolidated Naturalists’ 
Society) was held at Pontefract on Easter Monday, April 2, and 
proved a great success in every way. The Union is a confedera- 
tion of twenty-four Natural History and Scientific Societies in 
Yorkshire, banded together for the purpose of holdmg each 
summer a combined scries of excursions and meetiitgs, of inves- 
tigating the fauna and flora of tbe countiy, and of pubhbhiag the 
results. The union is divided into five sections, viz., vertebrate 
zoology, conchology, entomology, botany, and geology, which 
work on ihe principle of the British Association. This 
plan was tried lor the first time mt Pontefract, and so far as 
it went proved a decided success. The towns represented in the 
Union are Pluddersfield (three societies), Heckmondwike, Clay* 
ton West, Barnsley, Wakefield, Ovendeii, Stainland, Ripponden, 
Holmfirth, Llvets^ge, Rastrick* Mirfield, Hotdey, Middlesv 
town, Paddock, Bradford, Leeds (two societies), Goole^ York, 
Selby, and Sheffield, numbering in the aggregate nearly 1,200 
members. The next meeting will be held at Wetherly, on Whit 
Monday, May 21. 

AT the last meeting of the French Anthropological 
Society, a long report was read which showed that Druidism 
was not quite extinct in Britax}ny» some coimtxy people still 
adhering to Pngan practiees in spite of the priests’ exertions, ti 
was noticed that the clergy vrere anxious to destroy menhirs and 


540 


nature 


[Aprii liiyf 


other sltoilur relics, A petition \m hem sent to the ihinistYy to 
put A Btop to this iconodastic 2eal, 

A WORK has just appeared in Berlin &om the pen of Fried- 
ridt von Barenbaoh« in which the author endeavom to show 
that the main featurea of the evolijition theory were partially 
comprehended and advocated by Herder, • 

Thb German Omithologioal Society instituted, during the 
past year, an extensive series of observations by means of sche« 
duies, on the dates of iiest*building, appearance of the 3rotmg 
broods, movements of migratory birds, 4bc, The statistics 
resttlli;i^ ftom the first year’s observations ate now being com- 
piled and win shortly be issued in book form* 

The following College lectures in the Natural Sciences will 
be given at Cambridge during Easter Term, 1S77 Gonville 
and Caius College : On Organic Analysis and Elementary Or- 
ganic Chemistry, by Mr, Apjbhn. Christ’s College: On the 
Elements of Electricity and Magnetism, by Mr. Chiystal. St, 
John’s College : On Chemistry, by Mr. Main, Instruction in 
Practical Chemistry will also be given. On Stratigraphical 
Geology, by Mr, Bonney j On Elemcntaiy Geology ; On Palseon- 
tdogy, by Mr, Bonney. Trinity College : On Electricity (con- 
tinued), by Mr. Trotter ; Elementary Physics (Light, &c, ), by 
Mr. Trotter j Vertebrate Embryology with Practical work, by 
Mr. Balfour ; Practical Elementary Biology, by the Tiinity 
Prselector in Physiology (I>r. Micliael Foster). Sidney Sussex 
College: On the Morphology of Cryptogams, by Mr. ITicks, 
Downing College ; On Chemistry, by Mr, I,ewk ; On Com- 
parative Anatomy and Physiology, by Mr, Sauiiders, 

Tub Trieste papers describe an extensive sialactito cavern, 
consisting of several galleries, lately discovered in the neigh- 
bourhood of the city, 

Another valtiable addition has been made to the already 
enormous ethnographical treasures of the Berlin Museum by the 
purchase of the extensive collections of the African traveller, 
Piaggia. The explorer, Schweinfurth calls it the best collec- 
tion of the kind in existence, and unrivalled in its special de- 
partment. Although much laiger sums were ofiered by specu- 
lators, Piaggia preferred todi,^ose of it for 75,000/. to the Berlin 
Museum, with the condition that lit should be preserved in 
special apartments bearing his name. 

Father Sbcchi has invented a new electric seismograph 
with moving smoked paper, which indicates the direction, num- 
ber, intensity, duration of the shock**, and many other details of 
great value in connection with seismography. 

The principal article in the April number of Petermann’s 
MUiheitim^n Is on the condition of the bed of the Pacific Occan^ 
based on the researches of the Tusiarara^ the ChaUen^t^ and 
the CasdU. It is accompanied by a carefully prepared and 
unusually clear chart, showing by a virlety of tints the results 
which have been obtaineej. ^ 

Thr forthcoming number of the Italian geographical journal 
Cosmos will contain an article waging that Italy ought to take a 
part in Arctic exploration. 

It is stated that the Berlin gorilla, to which we have referred 
on more than one occasion, is to be brought to 1 <ondon during 
the present season. 

THEantinal session of the Congtess of French Learned Societies 
took place at the Sorbonne on April 4, 5, 6, and 7. More than 
1,000 smm^ from Ml parts of France, mostly profrssomin the 
several academies, Were registered, 300 of whom belong to the 
scientific sections. M. Leverrier was the president of the svien* 
tlfic department The question of weather warnings raised seve- 
ral interesting diScussicmA The final meeting look place as usual 


on the 7th, the minister for public instruction, Waddingten, ' 
being in the Miaif. Gold medals were granted to M. Alhurd^ of 
the Ptty de-Ddme Observatory 5 M* Tisserand, astronomer to the 
Obsetvatory of Toulouse ; KoUin, professor at Bordeaux kfi 
rnemoredogy 5 Kouville, professor at MontpelHifr for 'geology ; 
Gmtnd-Enry, professor at the School of Mines at St Etienne for 
geology. Nine sdver medals were also granted to several provin- 
cial scientific men, and a number of similar distinctions to the 
members of the other sections. 

The Geographical Society of Paris held last week an extra- 
ordinary meeting for the purpose of procuring funds to build a 
large house for its own use to lie reaiiy by the time of the next 
International Exhibition, A sum of 300,000 francs is neces* 
sary, and will be raised by 1,000 bonds of 300 francs each. 

M. Leverrier has been elected President of the Association 
Scientifique de France for the fifteenth time. The society spent 
about 1,200/, in sdenlific experiments last year. 

We have received from the United States Geological Survey 
a Hypsometric Map of the United States and a Drainage Map 
of Colorado. 

News has been again received at Munich after a long time, 
from the African traveller, Dr. Erwin v. Bary, He had safely 
returned to Gh^t from his journey into the Valley Mihero. lie ' 
is the first European who has visited the hot spring.s of Sebur- 
baret, and seen the crorodde-pond. Interesting geological and 
geognostic results, with a collection of many hitherto unknown 
plants have been gained from this journey. It was very dangerous 
owing to the war of the Asgar with the Ilogar of Tuareg, and 
the traveller was in constant risk of attack. The sheikh of , 
Tuareg, Jehenuchen, 102 years old, has lost two sons, so he ix 
not easily propitiated. The murderer of the Dutch tmveller, 
Alexandrine Tinne, whose unhappy fate excited bun#pcan s’^'tn- 
paihy, goes about freely in Ghiit. Dr. v Bary will endeavour, 
notwithstanding the danger, to penetrate further into the country 
of the Tuareg, in order to prosecute his geological and botanical 
inquiries. ^ , 

In a recent note in Poi^endorff^ Annalen on Maxwell’s 
elect lomagnetic theory of light, Dr. FrohUch finds that the 
application of that theory to good electric conductors leads to 
results which are in direct contradiction with experience. It ia 
not, however (he considers), to be therefore wholly rejected, as 
the researcheii of Boltzmann, S«.hiUcr, Stlow, and Root show 
that its conserpiences agiee with experience very veell in the case 
of dielectrics (solid bodies, liquids, and gases). And the cause 
of its divergence in the case of mtlals may probably be found m 
the simplicity of the theory. I'hc processes in the iuteuor otf 
meta’s arc of course more complicated than those which occur id 
transparent or non-conducting dielectric media. And as little aa 
the reflection of light on metallic surfaces can be deduced from 
tlic simple undulation theory, i$ it possible for Maxwell’s tlieor/ 
to represent such complicated processes. 

A corre*!PONdence has recently been going on in the Jmrmi 
of the Soekiv o/Arh on the suitability of the leaves of the coffef 
plant a» a substitute for tea. There is nothing Dew In thlA^ 
suggestion, for in Sumatra as well a& in Jamaica coffee l«av«|l 
are ** cured” in a similar manner to those of tea in China 
use in the production of a bcvciage. in some parte of Judl#' 
likewise the leaves are gathered, partially dried, fermented, mii 
finally roasted in imitation of the commercial kinds of tea. 
sidcring the composition of coffee leaves there am be nd dow 
that if pfoperiy ai^ carefully cured thiy migiit in rime beeoM^ 
of some eommercisi value. Whether the husk which auitoum^ 
the ooflee seed could aUo be so utiHsed is another queatlon 
has been raised. This coffee husk seepm to be gent^ly MMfed 
Arabia under the name of **ki»hr,” Xn a kttiw oh tfils eubjw 
I in a recent ntimbnf of the above journal a 
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tiMHofnetar, by M. Notsfren.-^-Eoaearcbeft oa tbe motkma of 
x9^wM»^ an 4 irradiated bodioa^ by H4 2bU&er.^*«»Oa tbe deter* 
minstion of the pnndpal aad iocal |>omt8 of a by 

M. Hoppe. theriao*electrie determinatione of tetaperaturcv 
by H. Rosenthal*— Ott the tmtnie of gas-inolecules* by M. 
Boltemano. ^ 

dttt Annaim dtr Phfsik und Ckmk^ Band I Stuck 
a.— We note here a useftil paper on aecent experiments with the 
radiometer and their exphmation ; also a doctorate^dissertation by 
M* Iiorenta, on the theory of redection and refraction of light 

RnoM die (February) we note the following 

papers : On the most refrangible part of the solar spectrum,, by 
T. Soret* — On the distribution of the electric current in con- 

ductors under decomposition^ by R, Lena.— On the southern 
shore of the northern diluvial sea, by Herr Credner. — On the 
mixed occurienoe of diiicrent vegetations, l>y Oscar Orude, — 
On the nature of the substance which emits light in the flames 
of hydrocarbons, by Karl Heumann. — ^On a prehistoric steppe in 
Prussian provmce of Saxony, by A, Nehring. — ^On the 
histoiy of Tertiary deposits In South-eastern Europe, by M, 
Towrnoiier.— On the differences in the chemical structure and m 
the digei»uon of higher and lower animals, by F, Hoppe-Scyler. 
—On a relation of chemical structure to the power ol polarising 
light, by G. J. W. Bremer* — On the conduction of heat iiy 
liquids of different densities, by E. Sacher.— On the behaviour 
of palladvum m the alcohol Bame, by F. Wohler* 

The Ankzz fs dgs Scfe^ts PAysigms tt NisUureUes (January), 
contains the following original papers:— On the tendrils of 
climbing plants, by Casimtr de Candolle (see our note on this 
paper), —On the origin of the ancient alluvium, by Ernest Favre, 
—On static electricity, by K, Mohcart,— rOeicription of Niphar^ 
gta putennus^ var. Forellii, by Alois Humbert (see our note on 
this paper). — Some researchei> made m the physiological labo- 
ratory of Geneva ; on the formation of pepslne before and after 
death, by Profi Schiff — Note on the effect of the irritation of a 
nerve through which a comtant electric current is passing, by 
Dr. B. F. I.auienbach. 

The ymrnal &/ tke Pussia^ Chmuaf and PAysicai Sdadm 
(vol* viu., part 9, December, khyd), coniams the following 
papers On the actKHi of bromine upon acetone, by N. Suko* 
lowsky. — Synthesis of a oxybutync acid, by o. Prribytck —On 
the pinacohne of mcthylethyl acetone, by G. Lawrinowich.— On 
the synthesis and properties of dullybcarbinol, by M. Saytzew. 
—On the action of the iodides of etliyl and allyl upon formiate 
of ethyl, by the same and J. Kanonnikow* —On the synthesis 
and the properties of dimethylallyl carbiuol, by the same and 
M. Michail — Theoretical researches concerning the distribution 
of static electricity on tlie surface of conductors constituted of 
heterogeneous parts, by D. Bobylew.— On electric rays, by O. 
Chwolson. 

Peak IsMtUo Lombardo di Snenzee Letiere^ Kendiconti, vol x. 
fasc. 2. — On the co-ordinates of points and of Imea m a plane, 
and of points and plaucb in spate (conunued), by M. Casorati. 
—Case of mammary hypertrophy, by M. Scarenno. — Results 
of observations on the amplitude of the daily oscillations of the 
magnetic needle in 1875 Observatory of Brew, 

in Milan, by M, Schiaparelli* — On some differential equations 
with algebraic integral, by M* Bnoschl 


SOCIETIES AND ACADEMIES 

LoVdon 

Koyal Society, Marchs.— Notes on Physical Geology,** 
^ Rev. Samuel Haughton, M.D* Dublin, D.C.L. OxOn., 
F,R*S*, Professor of Geology m the Umvemty of Dublin. 

No# I » — Prdmtnary Formuht rdating U ike Intmeal Change 
^PasUion of the Barths Axis, artstng from BltmHons and 
caused t>y Geological Changes* 

In this paper the author proves the foBovrii^ preHmhmry 
fornmlm, necessaiy for the further discussion of his subject 1— 
-TaU2^= 935 6psro2X . * , . (i) 
mrhere p is the ratio Of the weight of an elevated mass CO the 
of the whole earth ; 

A is the latitude at which the elevation takes plac^ and 
e is htial dii^kuseMent of the earth’s axis of rotattoii# 

- rOrt I4’U <cos*A’-oofc?^x) . . • (a) 


where r e is the displacement of the pole in English tnlles, caused 
by a sUp of s® longitude in br«id 3 >. and lytog be<r 

tween the higher and lower latitudes of a and a « 

In Oroyhig the equations the author distln^ishes between 
three level smf^iceB, vis 
l. The surhkce ca the sea. 
a. The eero surface of the solid earth, 

3, The eero surface, corrected for the weight of the ocean. 
Ihe eero plaue^ from which the elevations are measured, is 
the surface of the ellipsoid similar to the sea surface, and coo* 
tainuig the same volume as the total solid matter of the globe. 
It IS thus found, assttmitig the mean height of the con&itutf 
above the sea-level at about 1,000 feet, and the mean depth of 
the ocean at about two miles, we have, in miles, 

•*^"wrL* 

where x is the height of the zero plane above the present mean 
&ea-botlom, and h, W are the areas of land and water ; 

E » <2 millions of square miles. 

W « 145 

Substituting we iind— 

jt - 0*58 mile* 

The zero plane, therefore, or original surface of the solid earth, 
before it became wrinkled by geological foices, lies at a depth of 
I *42 mile below the sea-Jevel. In using the equations we must 
therefore write — 


Elevation 
Depiession . 


+ t'62 mile (continent). 
- 0*58 „ (ocean). 


In calculating the motion of the pole caused by the ocean ex- 
cavations, the weight of the sea water must be consulered, and, 
by chance, it happens that the weight of the sea-water some- 
what more than counter-balances the weight of the surface-rock 
excavated ; so that the depression of the ocean-bottoms of the 
earth beneath the rero plane have had little or no effect in shifting 
the position of the pole. 

Assuming 1026 and 275 as tlie densities of sea-water and 
surface-rock, we have for the excess of weight ot water added 
above that of rock excavated j expressed m depth ot rock, in 
miles — 

a X I •026 - 0-58 X 2 75 . 

“ 275 


■ 0*17 mile. 


The introduction of tlie weight of the sea will thus give us 
(rabmg the zero plane by 0-17 of a mile)— 

Elevation = + r *45 mile (continent), 

Depression «• o*oo „ (ocean). 

No. II * — On the A mount of Shiftmen of ike Barths Aais, already 
caused hy the Bie atwn of the existing Continents, 

Having shown in the preceding note that the motion of the 
earth’s axis caused by the geological wrinkling of the earth’s 
surface depends (in consequence of the weight ol the sea- water) 
only on the continents, it remains to calculate the numerical 
amount of change of axis produced by each of the existing con- 
tinents* 

For this purpose the author selects the following meridians for 
the co-ordinatca Y and X of the motion 


Greenwich 

0 

+ V 

Rangoon 

90 

- X 

Behntig’s Strait . 

180 

- Y 

Yncatan 

270 

4 - X 


Reckoning the longitudes eastward, round the whole circum- 
ference of the earth, the equation (2} gives— 

14-11 (cos* A' - eos#A), 

in w^ioh the meridian of each 5° of longitude is used, A' and A 
being the lowest and highest degrees of latitude of the land on 
each rneridiim* 

The exptesstott ^ cos* a is found by obsemtion on the 
globe, uitd resolved into its oomponentf X smd Y, regarding the 
North Foie as the axis moved. 

The ei|uMiott (e) Is then used (by quadratures) to dete rmte 
the total eifoet of each continent taken separately* The tamee 
of quadfutuim sum given m the Multi 

l^pbcwedf of North Pole caus^ by mihbmit 
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S43 


Green w)ch< 
Mtb 


Tow«,rd« 
Strait. Yucataiu 


5|7 

26*9 


Mae 

199*4 


Towarde 

lUegoon. 

MUe. 

17 

toys 

30.2 


Eutope ttiid Asia . . . 

Africa — 

North America IS*^ 

South America i9"9 — 35** 

AattraJin, &C. ... 30 ** — 

The power of Europe and Asia in moviog the pole h parti/ 
3tte to &e extension of this continent along the parallel of 4 S\ 
which is the most effective latitude. The actual effect produced 
t>y Europe and Alia was not much less than that of ourima* 
gfeary continent (Note I.), occupying one eighth part of the 
miface of the globe. 

The foregoing results are positive, and the motions of the pole 
indicated must have actually occurred when the existing con- 
tinents were formed. But simultaneously with these elevations 
depressions must have gone on elsewhere, continents disappear- 
ing beneath the sea and sinking to the mo plane, while other 
continents were rising. It is to be noticed that although the 
pccavation of the sea-bottom to its present depth below the zero 
plane, corrected for the weight of the ocean, produces no mo- 
tion in the pole, yet that the depression of a continent down to 
the zero plane produces a motion of pole equal and opposite to 
that produced by its elevation. I have calculated the hypo- 
tlieticm elBfects of the depression of imaginary continents occu- 
pying the sites of the present Pacific Ocean, with the following 
results * 

' North Pacific Ocean (depressed). 

Towards y ucatan . 3*4 miles. 

Towaids Behring^ Straits . . 250*6 „ 

South Pacific Ocean (depressed). 

Towards Rangoon 156*2 miles. 

Towards Urceuwich 238*2 ,, 1 

The total effect of a) continent equal to the North Pacific i 
would be— 

V V 4* y* -- 250*6 miles. 

~ tan (f ), ~ o* 47' E. of i8o^ 

y 

The total efifect of a continent equal to the South Paci6c 
Ocean would be— 

Vx® ^ y^ - 201*8 miles, 

5 -s tan (<p), p - 23^ 17' K. of Greenwich, 

i Oeological Society, March 2t. — ^Prof. P. Martin Duncan, 
P.K.S., president, in the chair, — William B. Coltman, William 
lames Gnm&haw, and Alexander Ross were elected Fellows of 
Society. — The following communications were read : — On 
^he strata and their fo&si) contents between the Borrowdale senes 
of the North of h^gland and the Conision flags, by Prof. 
Roliert Harkness, F.K.S., Cork, and H. Alleyne Nichohon, 
E.U.S.E., Professor in St. Andrew's. The object of tins impcr 
was the investigation of the strata between the great volcamc 
series of the l^kke-distnct, the Borrowdale rocks, and the sedi- 
mentary rocks called Conuton Flags by Prof. Sedgwick. The 
Morrowdale series, the Green Slates and Porphyries of Sedgwick, 
are underlain by the Skiddaw Slates, forming the base of the 
jSUurian series, and equivalent in age to the Arcmg rocks of 
[Wales, according to their (bsatl contanta The Borrowdale rocks 
bonsist of ashes and breccias, alternatmg with ancient lavaSt and 
are partly subaerial, partly submarine. Thc^ contain no fos^ais 
except in a b^d of calcareous ashes near the summit of the 
broup, which is followed by Uie Coniston Limestone, witJi or 
mthout the intervention of a bed of tiap. The fossils arc of 
types. Sometim^ this band is recognisable, with no traces 
of fosstls except cavities filled with peroxide of iron. The 
authors iward this as proving the prevalence of volcanic activity 
to the LakjB Distdct ttp to the later portion of the Bala period. 
The depi^U spedaUy diseased in the mper sent lie, apjiarently 
q^te conformably, upon the Bonowdale rwks, and are grouped 
by the authms as follows^ to ascending order :-(i) Dufton 
(2) Cortiftton Limestones , and {Swdes; (3) GmptoUtic 
Mttdstimes or Skelgili beds ; (4) feuock beds. The ^‘bufton 
^8 ate a weliMiuarked but locally distributed group of 
mMf deposits, espeeyiv well to the SUuBan $m 

the croSs m tange. ate seaTto tour 

PStoetoai exnosttres. and thmr iditohaM 


feet They are richly fossillferous. The ** Coniston Limestone 
has long been recognised as the best-defined diviilon of the 
Liower Silurian rocks of the north of England. Hie Gxapto- 
litic Mudstones" overlie the Coniston Umestone, wherever the 
summit of the latter is to be seen. Besides GraptoUtes^ they 
contain many other fossils, including Corals, Brachiopbdar 
Cephalopods, tnd Crustaceans ; and from the consideratloii m 
the whole fauna, the authdirs ore led to believe that the poslttcn 
of these deposits must correspond either with toe highest beds 
of the Bala series or with the lower portion of toe LlandoVeiy 
group. The Gmptolitic Mudstones are succeeded the 

Knock beds," so called from their great development to Swto« 
dale Beck, near Knock* Wherever they occur they consist 
chiefly of pale green, finc-gratoed slates, very ashy in appearanoe, 
and presenting many dentorites, and frequently ctystak of cubic 
pyrites. There is no evidence of unc^ormity between them 
and toe underlying Mudstones. — On a new area of Upper Cam- 
brian Rocks in South Shrt^hire, with the description of a new 
fauna, by C. Callaway, F.G.S. The purpose of the author was 
to prove that certam olive, micaceous, thin-bedded toales ex- 
posed at Shineion, near Cressage, and covering an area of ei|^t 
miles in length by two in the greatest bread lli, which had been 
mapped as Caradoc in the survey, were of Tremadoc age. They 
were seen clearly to underlie the Hoar Edge Grit, the lowest 
beds in toe district, with Caradoc fossils ; and no rock dlsrinetly 
underlying the shales could be detected. The evidence far their 
age was chiefly paheontological. With the exception of Aiapkm 
hom/tayty a Tremadoc form, the species are new. Genera such 
as Olenus^ Conocoryphe^ Oboltlla^ and Lir^uhlla suggested a 
very low horizon, but two Asaphoid forms \toough not typical 
Asaphi) pomted in an opposite direction. Corroborative evi- 
dence was found in a correlation of toe shales at Shineion with 
the Z>ir^v«ww-shale8 at Pedwardine and Malvern. 

Anthropological Inatitute, April la — Mr. John Kvana, 
F.R.S., president, m the chair.*— The president exhibited two 
stone toslruments from Sandoway District, North Burmah.-— 
Borne flint arrow-heads, scrapers, &c., from Ditchley, Cbcon, 
were exhibited by Capt Harold Dillon.*— A paper on some rude 
stone monuments in North Wales was read by Mr* A. L. Lewis. 
The chief point of interest being the existence, hitherto, we 
believe, unnoticed, of single oudying stones on the north-east of 
the circle near Penmaunmawr which is thus shown to confonn to 
and to lend further confirmation to the rule found by him to 
exist generally in British circles of a special reference to the 
north-e.ast by outlying stones or otherwise. — The director read 
a ppper by the Rev. W. Ross, F.S.A. Scotland, on some 
curious coincidences in Celtic and Maori vocabulary. — ^Fapeis 
were also read by the director, on Australian a^riginal lan- 
guages, traditions, 6fcc., by Messrs. Greenway, McDonald, 
Rowlay, Malone, and Dr. Creed, communicated by Mr. Wil- 
liam Ridley, M.A., through the Colonial Office.— Col, A. Lane 
Fox, F,R.S., Messis. Hyde Clarke, Waihouse, Moggridge, 
Park-Harrison, and the president, took part m toe discusMon* 

Royal Microscopical Society, April 4,— H. C. Sorby, 
F.I^ S., president, m the chair.— The following papers were 
read On the variability of the chlorophyll bands in the spec- 
trum, by Mr. Thomas Palmer, in which he described the vanous 
eflccts produced by solutions in alcohol, &c., and by treatment 
with acids and alkalis. — On the mineralogical constitution and 
microscopical characters of the whetstones of Belcium, M, 
PAbb^ Ri^nard, of Xxiuvain. — On the microscopical character of 
Krupp's “silicate cotton," by Mr. /I. J. Slack, and on toe 
lower .Silurian lavas of CumbeBand, by Mr. Clifton Ward, in 
which It was shown that the difference between ancient and 
modem lavas was not so great as was usually supposed, their 
actual constituents being vesy nearly the same, though appa* 
parently they differed owing to conditions which had produced 
metamorphosis in the earlier scries. 

Physical Society, March 17.— Prof. G. C. Foster, presi- 
dent, in the chair.— Mr. W. S. Seaton was elected a member of 
the society. Mr. Spoitiswoode ^liibited some expeiinients on 
the stratificRiion of the electric discharge in vacuum tuoes, and 
described his attempts to produce the eTfects as o^•tamed by Mr^ 
Gassiot and Mr. de la Rue, with batteries of several thousand 
cells, by means of toe induction coiL An account of his e^ri- 
meois has already been given to ourpagea-*-Capt. Abney, R*E*, 
then mad a paper on the photographic image, pretoctog it by a 
bnef account of the two theories, the chemical and the phystori* 
which are held yegardtog it* On the former, a molecule of 
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tike latter of which is absorbedi; aed cm the latter theoxy, 
%|il am* mtchanieally oa the molectile, *hi&b|; the po*i«» 
tioni* of the atoms. Pohefvitt has done mudi to eoahrm the 
Ibvaier of these bjr placing a $lnci of silver iodide in etmtact with 
a silver platen when he succeeded in obtaining an image on the 
film of iodide and one on the silver plate promieed by the ilber^ 
ated iodine. Capt. Abney has performed the fc^llowing eKpert* 
xnents : a portion of a dry plate which had been eaposed, was 
wet widi a senntive collodion enmlsloh of bromide of silver^ and 
developed by the alkslihc method ; the films wece separated 
&im m glass and from each other by means of gelatinised 
ptptr^ mf were found to bear images : and the same result 
was obtained when the emnhim was added after exposare* 
dev4opment» and fixing. I'iiAse experiments entirely msprore 
the auppoaitioii that only those molecalcs acted on by light are 
redttM. If the two films be separated by a thick layer of 
albumen, the lower picture develops as a negative, and the 
tipper a* a positive. Ctpt. Abaejr is now engaged in an attempt 
to determine the atUaction exercised by the sab-bromide, and 
tins it is hoped, wUI do much towards the complete solution of 
the problem of the photographic image. — Mr. O, J, Lodge pro- 
pose a modidcation of Manners method for determining the in- 
tensity of an electric current. This method, of which Wheat- 
stonea Bridge is an application, depends upon the fact that if 
three conductors be united at a point yf, and their extremities 

C and /> be united by three wires, // C, Z>/y, the re- 
sistance of ^ C will be independent of that of A J) if A is to 
A Cm BDh to €£>. Xn the arrangement proposed by Mr. 
l^Xge, four wires are joined in the form of a square, and the 
circuit c^n be completed across one diagonal by means of a key, 
and in the o^er diagonal is included a condenser and a galvanq- 
meter, with a long fine wire. The greatest sensitivenesti is 
obtained when the resiilanccs in the four sides arC equal. A 
great advantage of this method consists in the fact that it ii 
eq,ually applicable to the measurement of kuiali and great resist* 
ances* Mr. Lodge then showed a modified form of Dankir* 
cs^. capable of giving a constant current for a considurable 
period. A glass cell half filled with dilute sulphuric acid, con- 
tains two vertical glass tubes one of which, open at both enis, is 
travemd by a sine rod, while the other is closed at its lower end, 
and contains cupric sulphate, from which rises a copper wire. 
The portion of the glass tube proiecUng above the acid is 
sulfidently moist to enable the current to travel se hs suifiice 
while the zinc sulphate is prevented from reacting on the copper. 

Victoria (Philosophical) Institute, April 18.*— Kev. K. 
Thornton, 1 ).D„ vice-president, in the chair. — A paper on 
recent Assyrian research, and the bghl it threw oii civilisation at 
the time oi Abraham, was read by the Kev. 11 . tJ. Tomkins. 

MANCHESll.it 

Literary and Philosophical Society, Maicli 20.— Mi. E. 
W. Burney, F.K.S,, president, in the chain—On the action of 
sea-water upon le^ and copper, by Mr, William II. WaUon, 
F.CS. Communicated by l>r. R. Animus Smith, F.R.S. -Note 
on the Upper Coal Measures of Canobic, I^umlriesshire, by Mr. 
E. W. Binnev, prcMdenl, F.R.S.— ‘Lo.»ses and gains in the 
death-toll of England and Wales during the last thirty year^, by 
Mr. Arthur Kansome, M.D. 

Paris 

Academy of Science*, April 9.— M, PeUgot in the 
chair.— ‘dhe following pa|>cis were read On the possibility 
of deducing from one only of the laws of Kepler the principle of 
attraction, by M. Bertrand*— Some of the Ittndamental data of 
thermo-chemistry, by M. d^lertfcelot. Me deals with the heat of 
formation of sulphurous acid and the compounds formed by bro- 
mine and iodine with hydrogen and oxygen,— On a theorem 
relative to the expansion of vapours widiottt externad work (con- 
tinued), by M. wim.— Morphological rdations between 
aniheridia and the sporules developed in the verticUlate ramifi- 
cation ol a particular form of Battiuhespermum 
by U. Sirodou— Substitution of chlorophyll lor salts of copper 
ordiaaslly used in preparation and conservation of fruits and 
green vegetables, by M. Guillenmre; This is based on three 
tacts: (1) (^chlorophyll of vegetable* disappears in boding^ 
(2} ve^table fibre and its teculant matter put in contacL 
through washingf vBh dissolved chlorophyll, is saturated 
with it near (3) vegetables u-holly or half SatUrafc^ 

with chlorophyU, in washiixg, thenceforth netaliks, ih boil 
ing, this green the piesence of sine In the bodies 

^asiimaS and in pla^ MM- X-ediartier imd BM^y. A 

man** Uver wmgis&iHiT^.t^tiie* contsliied 2 
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of oxide of xistc ; 913 grammes museular tinsne of ox conuino 
3 centigramme* j 1,152 grammes of hens* eggs 2 cenUgiammes 
4 ine was found also in grains of wheat, Ammican maiae, barley 
winter vetches, and white beans ; while beet, the stems of maiae 
gieen clover and iu seed did not contain it in perceptible qoan 
tity. These facts have an important bearing on toxicologica: 
reseutuhest— Biicovery of a UaUo-Roman port and a Gaufisl 
port, dated by a study of the layers of mud, in theueighboarhooc 
of Saint Nasabe. by M. Bertrand. M. Gervais added soms 
details.— Reconstitution of French wine-growing by snl^hocan 
bonate of potassium, by M. Mouillefert.— Remits obtained iij 
the treatment of phyltoxerlsed vines by alkaline snlphocarbonatesj 
applied by means of the distributing pale, by M. Gueyratid.H 
Note on a new mode of manufacture of sulphides, carbonate^ 
and alkaline sulphocarbonates, by M. Vincent. Tie utilises thi 
reactions produced in making beet sugar to prepare sulphide m 
barium. This, mixed with sulphate of potash, gives by doublj 
decomposition sulphate of baryta and sulphide of potassium, and 
the latter, submitted to the action of carbonic add gives caif 
bonate of potassium. M, Vmcent extends his method to tmani| 
foctuic of sulphocarbonate, which he can obtain at 50 franJ 
the kilogramme instead of 120, which it has lately cost.-| 
List of thirty new nebuke discovered and observed at 
observatory of Marseilles, by M. Stephan. — On a modificatiim m 
the employment of electiicity considered as ^ent of ^Ivani 
deposits and chem'cal decompositions, by M. Tbenard. Instead 
of having only one bath with the two anodes, the conditioif 
being those of small electric resistance and maximum efibrt, h 
has several, connecting Uieir anodes like the elements of a batted 
connected for tension. The quantity of deposited copper ir* 
creases with the numboi of baths. — New* method for establisUii 
the equivalent in volumes of vaporisablc substances, by 
Troost, Given an iucloaure filled with vapour of hydrate < 
chloral, then if the water is always combined, the atmosphei^ 
will behave as if it were dry in presence of a body capable | 
yielding water ; if the neater is simply in mixture the atm^phei 
will act as if saturated. Now the former occurs, and this coq 
firms M. Dumas’ hypothesis os against that of M. Naum 
The method may have other applications. — On the oxidatiofi | 
metallic sulphulcs, byM. De Clermont — Decomposition of liquf 
organic substancesi by the electric-spark, with production < 
fundamental carburets of hydrogen, by M. Truenot — On ^ 
existence oi veins of bitumen in granite in the environs f 
Cleroiout heirand, by M. Julien, — New experimenti on im 
toxical action attributed to copper and to substances containm 
copper in cmubmatlon, by M Galippe. These confirm forml 
conclusions. — ^Notc on Uie first phenomena of the devel^msi 
of sea-urchins (JCi'/ttnus by M. Giard.— M. Chssll 

presented (from M. Rtecardi) the first part of a work culled M 
BMoUca meUematUa Jiaiiancr^ which is to be a bibliography i 
ail lialiati works on matliematics firom the earliest times to ti 
begiuning of the nineteenth century. \ 

CONTENTS FA^i 

ACRM WCTORE IW THK Uni UtO AT . 

CwwMiNoV Thhouv or kciici wicn v By Dr. Am kvr Schusvrk . s» 
Ouu Book SMeur 

** Proceadiugb ut (he 1-^ondon Mathematical Society** . . * • . 
VAch«r*8 **rrjmor ot CUemifctry, MiUudmg Aualyw*'* . . , ♦ , 

LBTiiuisio'irnBBinTOR.— 

HibernaUQiK r KM(l^.~-Thcl>i;KKov AaovLt, F.RS .... 

Uhe .Swallewrit and CueVoo at Meuioo.— Bocrt.LAi» A Svaxuino . 
Greenwich a> a Meteprologicai ObservalCMry.—ALitXAKPKii Bu- 

UlAN.'JoWA’I PjiUMMJtU 

Cast-Iron -H. v 

Tyiho Brahe’s Poru ait. - J. 1. E D««vbr 

Vetlow <>oeu»eS.--«-AL]FKa» (iitORois Rrnshaw 

Trouicttl Forests of Hampshire — W. 1 uxobai 11 * 

Hog-Wahow# 01 Prairie Mounds — Pro£ JofaBWi Bb Contb . . 
Oua AsraosmwicAJ. Com»wn 

Wmne^o’s Comet, 1877, H. .... 

A New Lbmif t - - • * * * 

Ohservsfites at Cordoba . « . * * *• 

TvrirAi. bSS OF HEKBonv, 111 By Pkancis Oalvon, F.H.S. 

( With /lAksIvAiitibAr) .. 

cisi. f manaicti Gauss By K. Tucxbk {With . . 


MBrBO«cn.<»is*CAX^NoTKS 

Meteomlcgtcu Lustnim of 1/71 75 
pistrihtttion of B^ometeis ui PrAnce 
Storm in Southtru 


.p. T-’- Eastern Counfies 

Atmm 4 b Cadada dwnng the Paw Wintiiir t 
$jlar Radumoa m Winter and Summer « 

Haii«toM Ui India 

lihftWe^dWor JCttfope 
mi , 3 


* * 

SoaatiwTA^lSM)^ 




♦ « # * ^ 


waaga'g »=« ^ . 


NATURE 545 


THURSDAY, APRIL 26, 1877 


THE GEOLOGY OF THE LAKE COUNTRY 

The Geology of the Northern Part oj the EnglUh Lake 
District Memoirs of the Geological .Survey of Eng- 
land and Wales. By J. C. Ward, RG.S. (London : 
Lonjjmans, 1876.) 

W HEN the staff of the Government Geological 
Survey first entered upon their labours, the 
Director, Sir H. de la Bechc, saw voiv dearly that the 
work with which he was entrusted would be very imper- 
fectly performed if he limited himself to the publication 
of geological maps and sections alonu lie therefore 
gave orders that whenever from time to time suffu lent 
portions of the country had been examined, descriptions 
of their geology should be issued, in wluch such details 
as could not be inserted on the maps should be recorded, 
and questions of theoretical and ]>raciu'il interest should 
be discussed. The Memoirs published in complLURC 
with this regulation by Sir Henry himself and his coad- 
jutors l^hillips, Knmsay, Forbes, llookei, Mayfair, and 
others, arc lasting witnesses both of the wisdom of the 
regulation itself and of the skill and energy with which 
the woik of the Survey was carried on. 

Then thcie came a time when the publication of expla- 
naloiy mtmoiis was for a while dropped altogether, and 
so it happens that in many districts of the highest 
interest and importance, as for instance the Dorset shiie 
Coast, the ("arlioniferous Lime.stone country of Derb>- 
rhirc, and the great coalhclds of Derbyshire and North 
Staffordshiic, we miss those descriptions which are else- 
where such a boon to the geological student, and the 
work of the Survey becomes shorn of h.ilf its useful 
ness. 

When the publication of descriptive memoas was 
resumed they took the form of small pamphlets, good 
as far as they went, but of the slenderest dimen- 
sions and almost niggardly in their details, in which 
for instance the geology of Charnwood Forest is dis- 
missed in three pages, and eighteen pages are con- 
sidered enough for the illustration of the important coal- 
held of Mlgan and St. Helens. It is impossible to avoid 
contrasting these scanty bundles of notes with the ex- 
haustive detail and broad scientific treatment that charac- 
terise the earlier publications of the Survey. 

Of late years, however, there has been a welcome 
return to the old traditions which has resulted in the 
production of the admirable monographs on the Geology 
of Rutland, the Weald of Kent and Sussex, and Uic 
London Basin, The memoir now before us on the 
** Geology of the Northern Fart of the English Lake Dis- 
trict " is fully entitled to take rank with these latest pro- 
ductions of the Survey. It is curious, however, to find in 
it what looks like evidence of the existence in certain quar- 
ters of a sort of hankeripg after the vastly inferior class of 
memoirs which formed for a long time the staple of the 
burvey issues. In his Introductory Notice the Director, 
Mr* thinks it necessary to apologise for the length 

tn which the description has run, and to give a reason why 
wie work has been allowed to exceed the usual limits to 


which the explanations of such small areas as those com- 
prised in quarter sheets have hitherto extended.” We 
can assure the Director that he may make his mind easy 
on this point, for no one possessing even the most limited 
geological tastes and acquirements will find the book in 
any way Ibo long ; the only fear will be whether, from 
anxiety to cut down fbe memoir to regulation size, details 
and explanations that can be ill spared may not have 
been sacrificed. It will be an evil day for the Survey when 
it exchanges the scientific zeal which has hitherto so 
honourably distinguished its members, for a spirit la 
winch devotion to official routine comes first and a desire 
for the spread of gcplogical knowledge holds a subordi- 
nate place. 

But abut omen ! and a work like this furnishes good 
I grounds for the hope that it nevti will be so. It might 
have been thought that the labours of Sedgwick and 
otlicr eminent geologists had left little for ihcir successors 
to do among the mountains and dells of Cumbria, but 
Mr. Ward has shown that there are many points yet 
rouiaimng to be cleared up, and he has brought to bear 
on their elucidation the more refined methods and superior 
accuracy of the geology of the present day. He has 
investigated and admuably illustrated the microscopic 
character of many of the rocks ; and though it is scarcely 
posstlfic in the present state of our knowledge to deter- 
mine exactly the geological bearing and value of some of 
his lesults, there arc others whose great importance is 
even now obvious. In the ( ase, for example, of some 
rocks which the naked C) e cannot distinguish in hand 
&p<’cnnt*ns from flinty traps, microscopic examination 
confirms the conclusion arrived at on broad geological 
grounds that the> are highly altered volcanic ashes. The 
descriptions of other altered rocks throw great light on 
the difficult question of metamorphism. The Skiddaw 
district is peculiarly interesting on account of the close 
painllcl which its rocks present to the metamorphic beds 
of the Pyrenees so admirably woikecl out by Fuchs. We 
carnot but regret, however, that the papers which Mr. 
Waul has contributed on this subject to the Geological 
Mociely have not been moi e fully embodied in the pre- 
sent volume ; a Survey memoir should aim at being a 
complete vade mcenm for the local geologist, and it is not 
every one in the wilds of Cumberland who has access to 
the pages of the Quarterly Journal of the Society, 

Pei haps the most generally interesting features in the 
work are tlic account of the volcanic products with the 
localisation of the vents from w'hich they were discharged, 
and the description of the glacial phenomena of the dis- 
trict The author has wilh great skill used his experience 
of modern volcanic countries to make the old ruined 
Cumbrian volcanoes tell the talc of their whereabouts 
and performances. The glacial phenomena arc worked 
out with singular thoroughness, and strong evidence is 
brought forward in favour of the ** great submergence ” 
on which Mr. James Geikie has thrown such considerable 
doubt. 

It is dangerous for an outsider to differ/rom an observer 
who has spent so much time and spent it so well in work- 
ing out the geology of a particular di4>iiict, but there are 
two points, and two points that to a certain extent hang 
together, on which we must confess we are not altogether 
satisfied. These are the absence of anv 
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between the Skiddaw slate and the overlying Volcanic 
Series, and the existence of the chain of faults which ever}^- 
where separates the two groups* Mr. Ward relies on the 
fact that beds of volcanic ash occur on the upper part of the 
Skiddaw slate. This shows that volcanic activity began 
before the deposition of the Skiddaw slate was completed, 
but it scarcely proves that no uphq^val and denudation 
attended the commencement of the volcanic outbursts. 
Volcanic activity and elevation are so intimately con- 
nected that it may well be that the early discharges were 
the heralds of an upward movement of the rocks. The 
author indeed admits thus much, and believes that slow 
upheaval did attend the advent of volcanic activity, and 
that the bulk of the volcanic products are terrestrial. We 
should be inclined to go further, and to suggest that a 
long period may have followed the first volcanic out- 
breaks, during which the Skiddaw Slate was crumpled up 
and brought within the range of atmospheric denudation. 
Any volcanic deposits formed during this interval would of 
course be removed by denudation. By the time the volca- 
noes had reached their full growth, a land-surface, diver- 
sified by hill and valley, may have been produced, and when 
the volcanic products were showered down on this uneven 
floor, heaps of ash and sheets of lava would every here 
and there abut against banks of Skiddaw Slate, in a 
manner that produces to us a deceptive appearance of 
faulting. We give this hint merely for what it is worth, 
and have no wish to throw any doubt on the possibility 
of the boundary being such as the map represents it to 
be ; indeed, instances about which there can be little 
doubt might be quoted, where two groups of rocks are 
parted by just such a jagged line of faults as that which 
Mr, Ward has drawn in the present case. 

The book is liberally illustrated by maps and sections, 
and the bibliographical list of works relating to the 
geology of the district is a most welcome addition. 

We cannot but feel that a great mistake lias been 
made in the map which the memoir is intended to illus- 
trate. As a typographical piece of work it is unsurpassed, 
but it is its excellence in this respect that makes it 
unsuited for geological purposes. The reliefs of the 
surface are admirably brought out by the hill shading, but 
in order to produce the desired effect, the hatching 
has been made so dark that in many places it is difficult, 
if not impossible, to distinguish the geological colouring 
and signs. The Ordnance Survey issue in the northern 
counties another set of one-inch maps, with contour-lines 
in the place of hill-shading, and had one of these been 
employed to receive the geologicdl colouring, the very 
serious difficulty just mentioned would not have arisen. 
Wc have no hesitation in saying from actual experience 
in the use of both classes of maps, that had plain copies 
been used, the value of the map would have been well- 
doubled. 

Before concluding we would remonstrate with the 
author on his italics ; the book bristles with them, till it 
reminds one of a school-girrs letter. This indiscriminate 
use of emphasis destroys that repose which is one of the 
chief charms of style, and in a very large number of cases 
there is no^ necessity for it, for the meaning would be 
perfectly clear without the adventitious aid of a variation 
in the type. " 

A. H. G. 


VENNOR^S ^^ACCrPlTRES OF CANA DA 
Our Stms of Prayj <tr, The Eaghs, Hawks, and Owls of 
Canada. By Henry G. Vennor, F.G.S. With Thirty 
Photographic Illustrations by W, Notman. 4.10, pp. 
i.-viii., I -154, plates (Montreal: Dawson 

Brothers ; London : Sampson Low and Co., 1876.) 

Q 0 little is really known respecting the ornithology of 
^ Canada that one cannot but welcome with great 
satisfaction such a substantial addition to our knowledge 
as has been given by Mr. Vennor in the present work. 
As a geologist employed on the survey of Canada the 
author has enjoyed unrivalled opportunities for studying 
many of the birds in the field, and although the fulfilment 
of his duties has prevented him from devoting his entire 
attention to ornithology, yet he has evidently kept his 
eyes open, and the work before us embodies the result of 
thirteen years' observation. It is to be regretted that at 
present Mr. Vennor has only written on the birds of prey, 
and It is to be hoped that he will continue his labours on 
the rest of the birds of Canada. The species themselves 
included in the present work are twenty-seven in number, 
and on all these very complete information seems to 
be given respecting their distribution in the Canadian 
dominion, including not only a ihund' of the hitherto 
published facts, but giving also a large amount of new 
information. Excellent accounts of the habits of the 
birds are added, chiefly from the personal observations 
of the author himself, and each article concludes with 
the description of the species in which the colours of tlie 
soft parts are always given ; this is a featuie often 
omitted by Messrs. Baird, Brewer, and Rulgway in 
their recently-published “ History of North Arncuean 
Birds." Mr. Vennor docs not include among the species 
fully treated of, the Common Turkey Bu/zard {Rliiho- 
pypltus aurea), which hardly extends to Canada in its 
northern range, though it is a regular summer visitant to 
the extensive flits near Chatham and Like St. Clair," 
while further to the westward it occurs frequently on the 
line of the forty-ninth parallel. Of the Barn Owl {Sinx 
flammed). Mi. Vennor says tint there is no authentic 
record of its occurrence in Canada, but we notice in Mr. 
Bowdler Sharpe’s paper on the “ (kographical Distri- 
bution of Barn Owls," published in Mr. Rowley's Onii* 
thologital Muii'llanv, that the British Museum contains 
a specimen from the neighbourhood of Toronto, collected 
near that city by Mr. James Whitely, who has resided 
there for some years, and has sent many interesting birds 
to this country. Other small points might also be alluded 
to in which we think further consideration on the author's 
part desirable, such as the relations between Fa/io mndi- 
cans and F. labrador us, CtriU's cineiciis and C, hu%iso- 
nius, &c. Wc are not disposed to quarrel with the 
photographic illustrations to the book, which are excel- 
lent specimens of photography, although this mode of 
illustrating scientific works does not commend itself to 
our fancy. At any rate, however, a good photograph is 
better than a bad plate, especially in a work like tlie pr«* 
sent, where the author's chief aim has been to give such 
a figure as may render the identification of the species 
more cAsy to the student, his object being, in his own 
words, " a work of practical utility, not a mere exhibition 
of pretty photographs." As a new worker in the vast field 
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of oniithology we wclcoxxic Mr# Vetmor, and only trust 
that many years will not elapse before he gives us a 
second instalment on the birds of Canada. 


OUR BOOK SHELF j 

The Use of the Spectroscope in its Application to Scientific 
and Practical Medicine. By Emil Rosenberg, M.D. 
(New York: Putnam, J876.) 

This is an essay on the use of the spectroscope which 
obtained the Stevens triennial prize for 1876, awarded by 
the College of Physicians and Surgeons. 

It treats mainly of the absorption spectra of blood in 
its normal state and after being acted upon by other sub- 
stances. The first chapter gives a very short account of 
the optics of the spectroscope, which the author docs not 
pretend to treat fully ; then follows a short notice of the 
emission spectra of the metals. The absorption bands of 
oxyha^moglobin (scarlet criionne) and their change to the 
one reduction band of ba:moglobin (purple cruorine) by 
the absli action ot oxygen, discovciod by Prof. Stokes, 
then comes in for recognition. The icmainder of the 
book is chiefly on the absorption spectrum of blood with 
reference to foiensic medicine and its spectrum after the 
introduction of foieign matteis and g^ases. 

It appears from the numerous references that the author 
has compiled this essay from books and papers rather 
than from observation, and the authors referred to are 
with few exceptions Germans. We think the book is well 
suited for the perusal and reference of the medical pro- 
fession and others taking up this special subject. 

Journey in the Caucasus^ Persia^ and Turk ty-in^ Asia. 
By Lieut. Baron Max von Thielinann. Translated by 
Charles Heneage, F.R.G.S. Two vols. Map and 
Woodcuts. (London, Murray). 

Baron Thibi mannas journey, which was made in the 
year 1872, embraced all the Caucasian region, 'much of 
the western shore of the Caspian Sea, with the long 
stretch of country between Tabrez, flillah, and Beyrout. 
Though this is a region about which a good deal has 
been written, the Barones narrative will be found to con- 
tain a considerable addition to our knowledge. His 
observations on the people and the antiquities of the 
countries traversed are especially valuable, while the 
work contains as well much interesting topographical and 
geographical infoimation. The Baron is an exceedingly 
pleasant travelling companion, and as Mr, Heneage has 
made a thoroughly readable translation, the work will be 
found of value both to the stay-at-home reader and as a 
guide to the intending tourist. 


LETTERS TO THE EDITOR 
[7 he Editor does not hold himself rcsfondble for opinions expressed 
by ku correspondents. Neither can he undaiake to return^ 
or to correspond mlh the writers of rejected manuscripts, 
Ho notice is taken of anonymms communications. 

7 he Editor urgently requests com espondents to keep thesr letters as 
short as possible. 7 'he pr essure on hi r space is so great that it 

If impossible otherwise to ensure the app arance e7*tn oj com^ 
mmiicaftotis containing interesting and novel paits.^ 

Structure and Origin of Meteorites 

In the ^I'stract oi Mr. H, C. Sorby's lecture ‘*On the Struc- 
ture and Origin of Meteoritesi,** given in Nature, vol. xv., 
Pu *** reference to the subject of glass globules observed by 

the condition in which glassy 
partides given off by terrestrial volcanoes occur, is contrasted 
wuh that produced artificially in lurnace slag by the acdon of a 
strong bWt of hoi air or steam* In the mrnace slag; *^pear- 
if r • long halr-like tail,*’ are desaibed 

^ M the case of volcanoes the glassy 


In fact, the formations in the two instances are closely similar* 
In the aater of Kilauea, in the Island of Hawi^i, whoever the 
TVle's hair is in process of formation, long-tailed 
l^lohules are formed in abundance, and a huge pro# 
Riu the" ** hWirs are to lie found with larger or smaller 
globules in connecUon wflh ^ir ends. 

I th« i^uAtion of Iws hair in two places in the crater^ 

fn ihe di>e instance the fmalioU occurred at the margin ot 
one ol lava. The lake was inmosed 

bv a range of low 'against the bases of which the waves of 
the extraordinarily fluut lava were constantly surging, being kept 
in perpetual commotion by the violent dlscnarge of gases from 
beneath. The waves splashed up against the cliffs and spray 
and large drops were thrown into the air, and on the leeward side 
of the lake were driven the wind over the top of the cliff so 
as to fall on a level platfonn of rock which was even with its 
summit. 

The platform appeared as if melted pitch had been splashed 
out all over it, and was covered with small masses of pitchdike 
looking lava. Those of the masses which had evidently com- 
pletely solidified before reaching the platform in their fait were 
pear-shaped, whilst in other cases where hardening had not 
been complete, the elongate masses falling in the soft condition 
had become flattened iuto irre^iar shapes, which showed more 
or less evident traces of the coding of the masses as they fell. 

All the masses had tails, some short and spike-like, others long 
and hair-like, and there was every gradation between stiff fine rods 
of transjjarent lava and the perfectly elastic hair of which a handful 
could readily be raked together with the fingers on the platform 
in a very short time. 

In the other instance, the Tele’s hair was seen by me around 
one of the small hollow cones or lava fountains which are con- 
stantly formed in the crater. The cone was not active at the 
time 1 saw it. It was surrounded with the small lava masses 
thrown out by it and forming a dei)osit dosely similar to that 
formed at the margin of the lake, except that numerous larger 
lumps occurred amongst the smaller ones. 

Very striking objects in the crater are large bubbles which 
have been formed in the lava when molten by the escaping gases. 
The surfaces of the bubbles are composed of extremdy thin 
transparent laminae, which look just like thin green bottle glass* 

I Such bubbles are encountered at almost every step on the floor 
of supeificially solidified lava, on which the visitor walks in the 
crater. 

A remarkable peculiarity of the Hawaian lava Is its ex# 
treme fluidity when in the molten condition. This property 
has brought about the unusual form of the great mountains of 
the island composed of it, which have so gradual a slope that 
the observer can hardly credit their great height when viewing 
♦hem from the sea. 11 . K. Moseley 

Exeter College, Oxford 


On the Simplest Continuous Manifoldness of Two 
Dimensions and of Finite Extent 
It could hardly fail to be Instructive if Mr. Frankland would 
explain the following obvious paradox in his theory (Nature, 
vol. XV., p. 515). Let two ** straight lines ” xox', 1.0L' make 
an angle XOL other than a right angle, and consider lire usoitest 
line TN from a moving point p in t.l’ to xx' ; from the a^ump- 
tions, this is a “straight line” perpendicular to xx’. Asp 
moves from o along ol, it will by and by, according to the 
theory, be at il j that is, on the other side of xx , if om 
“ straight lines” are “of the same shape all along.” Now, tc 
put it algebraically, how decs the perpendicular come to changr 
sign ? It dues not pass through infinity, for the manifoldness is o 
finite extent : it docs not vanish except when p is at O ; am 
though it is conceivable in itself that n should travel to a wypvt 
mum distance along ox and come back again while P moves on 
yet this contradicts our principal assumption, for each perpco 
dicular will then have two points in common with ll’T Is t 
door of escape to be found through any interpretation of “con 
tinuQus”? Or, while “there is nothing self-contradictory ii 
the definition,”^ w there something in it contradictory cd” tin 
superposition-principle by means of which its consequences an 
worked out ? 

The theory is partly exemplified upon the surface of revoktlilii! 
got by bending a hem%here till it closes up. Correspondence 
1$ pretty close as to points in the equator and the simpler figm 
symmetrical to it, C. J. Mohro 

Hadley, Barnet 
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Kon-Amphibious Batrachians . 

On ealbng tb« attention of the Rev, L Blomtfieltl (formej ly 
Jenyxia) to the intcrestittg ajrtiUe in Nahtre (vol xv p 491) of 
a Iree'ffog: ■which prtauce^l its >ovnjj ivitbout fhcir passing 
through the ti^pole stxige, he Ins been good enough to aJlow 
me to quote a Ms nolt to hiR tiork, Ob<»ervatioii« on Natural 
History," p 20-^, which may be useful to perSona mttiesled ni 
the matter It rtrers to a colony of toads which livedUn a cellar 
of Boiiuham Hall, Cambs, and witbouW access to water It 
runs as follows — 

Sec <!Oine remarks by Mr 1 owe m 
of Nalufai (No 64, April, p 341), tending to 

show that under certain circumstancc> where the parent animals 
have no access to water* tlie reproduction of the toid and fjog 
takes place without the mlermtdute stage of tadpole. He 
mentions instanctR of thtir depositing spawn in cellars and young 
toads being aftci w ards observed Suwh was probably the ci e 
with the toads in the ccllais of l>ottishain Hal}, though 1 in vrr 
obseived the spawn mjsclf ” ** See further remarks by inystlf 

on this subiect in jimtals oj Aitlu/ il ihiton^ vol xi 2nd scru , 
p. 482 See also ’NMuai, vol mi p 40J, on * Hie Vdaoti 
tion of Animals to 1 xternal ConcliiionF * * 

The following P'1 s>agt occurs m the Ktv I Tenyn’s "Mauiul 
of British \ertebratt Animals ’ n %oa i;, and heais upon ibt 
same phenomenon 
“ /}UoH fm la 'us, tommon >ft 
Tins speues is subject to considerable \ ination It is al 0 
found on land, a circumstance which tends m some degree to 
alter Us characters In fruih spccmiens the skin lo es soil 
ness becoming opaque, and somewhat cuiugale<l iJie mem- 
branes of the back an! lad cntirtly disappear, causing this last 
to appear narrower ind thici ti m projiort on to Us dep h J he 
toes from being fi ittcned becomt i luudcd , the tc lours are aK(» | 
everywhere more obscure In this >>taU it is Iht Ju tla "«/ in 


seta are accessones, and any of them may he absent A com- 
panson may suiely be made between the female flower of a 
conifer (as a whole) with the much more complex one of a 
diclinous jiotypetslous pi int, without being vdtated by the fact 
that parts of the lattei aic nrnccounted for , an 1 1 thought, and 
with due respect dill vtutuie to think, that the mactosporm 
gium of Selftgmdla \Mth it. coveilng srale, and the female 
floutr of Carex vfith its cnenng glutrtf may propeily be 

utnrdcd as c miparahle. 

Piof Thiseltou Dyei had compared the spoiangia of Sdagi- 
iiella with the male and female elements of a amgle hermaphro- 
dite flower, reversing their relative position on the axis , and 
my object "was lo ^how that, as e ich sporangium had its own 

later d appcudige," they might be equally rampao. 1 with the 
male and female elemen^^ lu tlie senaiatt unisexual floras of a 
diclinous phut, without reversing their p:>sition on the ixis It 
was quite unnecessary for me to discuss which parncul ir puts of 
the phanerogimic flowei wuc the exact homolo^uv. of the 
macro or micro sporangia of the cryptogam , an I I did not 
intend to express any opim >n on that subject 

I thank Piof Ihigelt in Oyer for drawing my attention lo bis 
1 aper on C fuhrarts, which, h iwevei I have already had the 
pha.uieof leiu'ing, foi I reul everything wntten by him to 
winch I Irve access , and I can assure him that, i» a non pio 
fessional mvstlf, 1 ilwajs receive Ins opinions with the respect 
tint IS then diu , ilihough in the t lesent instanee I cann >l adopt 
his view as to the hermiphtoh ism ol the pnmoniial flower 
I hat subject is, I think, ufficiently important to be di cussed, by 
ihlcr pens than mint , uid it was in the hope tint it would 
icctnc the attention that it desent^ thil 1 ventu c 1 lo point 
cut the diametruall) opf j lU views tint In 1 b e i e { rc'-secl by 
high authorities Til M as Com in k 

Kewtonk IMIlows, Ajiul n 


of Sheppard and lur on, and con ulered as a chslinci speeies b) 
these and other authoxs. 1 am, bowevr i, teifcetl) saUsfwd that 
it IS identical with the aquatic kind, and tint all 1 jeculnnlies 
may be traced to the change of eireumsta >ces under which it 1 
placed . Isusptd that the ptiioil of time duung which 
this speeies remaiTis in the larva state is sul jtvt to much variation, 
and tb It if anything occur to ob ige the y< ung to exchange their 
native element fti another before they would attain their jvitict 
form, the gills are cast piunaurfly to enable the anunil to 
accommod ite it«clf to Us rew cacumsUnees 1 he fact of such 
samli specimens a® Sheppard h ii* noticed being found on land 
is mdisputabk, but I think I hate generally ob ervtd stmie 
traces of there basing /*« gills at no \er> long ptnol before ' 

(/fOXGI Hinsiow 


Morpliology ol “ SeUgineUa " 

I i comcquence of my not having cxjirr ssfd mjself sufiicienily 
fulJv, Vni Ihijseltou D>er somewhat m apprehends ra> icmoks 
rtspecting SehgxneUa and Caxcx to whi h he is g ><>i i^h to 
reply in N Alt rE (vol xv p 4^9) » ^‘'1 ^ hlad ot an 

liOitunily of explaining tbt nature >f the compauson that 1 
drew let ween the repro<!uctive oigAiis in these two ^men 

1 purpoi^tly avoided asserting that Iht spike of the one v ts 
the ♦‘homologue" of that of the other nil thought tint my 
chaiige of expression— * ‘instead of rt{.arding a> ihe homo 

logue we compare would sufficiently mdieatf tint I 
was not raising the question of exact homoto,?y al all , t>ut 
merely comparing the tnale and female slructuits of ScJigintlla 
(each as a whole) with those of | uni&cxuabflowciing plant 1 
letret that I di 1 not state this in cxpfeit terms, 

X^ot withstand mg what has been wnUen by Sachs and otheis, U 
appeared to me that tlie homology tietween the teprcklucii ve organs 
of Ciyptogams and Phanerogams could not be icgarded as >a»o 
coraohte’y settled as to be jxast doubt , and I therefore wished 
to exclude, as not material lo the line of argnmeut J liadm Mtw, 
such questions as lo homolo|,y as Prof ihiscUonPyer bungs 
forward He consider# that the «>vule, and not the ovary, is the 
equivalent of the macrospornnpmni I did not wish, even by 
implication, either to assert or to deny this fact, and H does not 
affect my companson in the for the female structure of 
Camx comprises of course an ovule Ht further considers that 
this leaves the ovary unaccounted for , and not only so, but tlie 
perigyuium and seta aba Ihe cs cnlial part of a female 
flower IS the ovule, whidi may be naked as m i^ymnosperms , 
and the surroundings, whether consisting of an open larpcllary 
leaf, an ovary, hypogynous sedes, corolla, calyx, |>erigynmm, or 


The Rods of Charnwood burebt 

Till aimouucemcnt by Me Ponney and Hill 
\<1 w p 470) of thtir an > of thv. character ol 

the I l^e of latk, leichiup li nu Oroby on lh< southeast to 
1 lid m Hill on tht uoi h wtai i a su f ns( 1 1 local geologists 
they having ret 0^,111 oi its tn u n (haiai tr fui the h>t qiuiiei 
i. f a ccnlmy 

Jhtf rocks con htuiiiig the * udge^are called by ditfeuit 
names -sieniU, i< iitic gictmiom, gr^ cnstonc, At , according lo 
the great* r or hsichguf cf crystallisation ol tht co nponentx, 
and the abundance or scarcity, of s >me ol them Its intrusive 
characiei is very ob uus 1 ust we have Catninian Rocks on 
both sides (east and west) of Iht “ndgt, * uid at pUc^s near 
(^ro*»y these Camorian i ick^ ui les# than half a mih apatl 
•jc mid, the (ffii if the mimmn n breaking up the f irmerly 
oviilying beds, is wdl sttii mar Markfnhl, where there aie 
sever il lovi hilb cilhd the ** All r Stones , these consist almost 
enurely of bioVen up Iragmeii s of uinltered Camlmaii r>cks 
emlndtbd in a grtj, cousc, hi pitluc b\<e, llu fti^mtuis 
lornmg inoie than two third of the mass, nmilarbeds occur 
beyond BudonHiU, but the qainuiy *>t embedded fragment* 
is not so great, but pte* * » arc i mnd ( ight to ten mche square 
quite unakeicd, and showing the “nbbjnel strut uie, red, 
purple, md green bands, si charactei vstlc of the C atiibrnn rook 
of this atea 0\ci other parts of this “igneous iidpe" the 
broken aud distnioed licds have long since been removed liy 
denudatiin, but the i/Vim is fomwi m the “duft,^ which 
stKtehes far and wide for miles over the surrounding c luotry 
1 think both Mr Howell ol the ‘‘Survey/ wu plotted this 
district, an i Prof Hull whi did the ad) lunng one, recognised 
the iH'fmwi character of the igiuous rocks 01 the west side of 
Chamwood 1 crest Many othtr facN beating on this subject 
are known, but cannot be deserih* d m this short note Any ttm 
facts d<s( 0 vet ed by Mestsf'C H mney jnd Hill, m illustration ol 
this matter, wiU be gladly receive i by I >eal geologists* 

leicestei James. Piani 

paten as of Ceylon 

J no not think Mi Abbay s suggestion of a possible cau^e of 
the origin of the Ceylon patenas wii be found to hold good to 
the extent he believe* it will On ihe Dimbula pateoas lock of 
any kind h very scarce, even if you go several tcH down, and 
where it does occur, it is, to the best of my recollection, almost 
<9n the patina on my promrty it is ceitamly — 
throughout, I n part ot the Ouvah paMa disinct, mentloneo by 
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Mr. Abbftv, the rock is limestone, ^s is proved by its being 
lamely quarried and bunted. Moreover, the patena soil in 
OttviSis not of the ordinary worthless quality, at any rate in the 
opinion of planters owning portions of it, as they frequently 
ag^ that it is as good as the jungle sou of Dimbula, and the 
neighbouring districu. What truth there is in this I cannot say. 

Further, though cleared forest land when abandoned usually 
runs into ** chena,*' I could show Mr. Abbay, if he were to 
return to Ceylon, as I wish he would, cases m which it has run 
into patena. The Dimbula cricket ground is a case in point, 

Fendleton, Manchester, April 17 IlBBJJiS 

Cumming's Elcctncity 

In a |>assage from my ** Introduction to the Theory of Elec- 
tricity " which you quote in a review of the work in Nature, vol. 
av. p. $«6, occurs a very unfortunate misprint of the word of for the 
word which seems to have misled your reviewer, and I there- 
fore beg a few lines to correct it. The passage m question is the 
statement of Prop. 8, p. 203, which ought to have been written i 

In computing the potential on any closed circuit we may sub- 
stitute for it any closed circuit whidi is obtained by projecting 
the given circuit by means of lines of force,'* 

In defence of tnis phrase I may perhaps be allowed to point 
out that the definition of potential quoted by the reviewer as 
that of Sir William Thomson is not tlie definition of potential 
bat of dectrostatic poimttal at a pointy which is given at 
p. 45 of ray book. The phrase potential on an elei tnfied body 
in a field of electrical force is, I hold, perfectly legitimate, de- 
noting the work done against electrical forces in moving the body 
(supposing all electrification undisturbed by the movement) to an 
infinite distance out of the field. 

The case m point, however, refers to electro-magnetic potential 
and the potential on the closed circuit really represents the work 
done in carrying the circuit against magnetic forces out of the 
magnetic field. 

The phrase suggested in your review- -induction through the 
circuit — I had purposely avoided as liable to be confused with 
ordinary “ magnetic induction ’* in a mass of magnetic iron, or 
with the “self-imluction " of the circuit, or even with the in- 
duced current produced by the movement of the circuit, while 
the phrase potential on the rircuit is at once suggestive of its 
own meaning and cleat from any ambiguity. 

Rugby, April iq L, CUMMihO 

Remarkable Papuan Skull 

I WISH to call your attention to a remarkable Papuan skull 
which Prof. Mantcgai:/a showed at the last meeting of the 
Anthropological Society of Italy. The upper jaw contained 
very distinctly no less than four molars and two canine teeth on 
each side, all the molars being well developed. 

Unfortunately the lower jaw is missing, but if it corresponded 
with the upper jaw, as we may justly presume — the whole skull 
not showing any almonnality of structure— the total number of 
teeth would amount to /arty, Tliere are cases recorded of 
negri^skuils showing three, lour, and five supernumerary teeth, 
but ib certainly an extremely rare occurrence. 

It would be interesting to know whether museums or collec- 
tions in England contain any similar specimens. J. E. Z. 

Meteor 

About 10,50 p.m. on the night of Monday, the 16th inst., 
the sky being cloudless and the young moon just setting, I ob- 
served a remarkable meteor in the northern heavens. It origi - 
nated near to the star 7 Cephei, and travelled towards the 
eastern horizon, its path forming an angle of about 35“ with the 
pemndicular. The head, two or three times as large and bright 
M Venus, was bluish, and left a trail of yellowish light. I took 
it at first for a falling rocket, whose ascent I bad not noticed ; 
but Its transi^t existence, its sudden extinction without noise or 
sparks, and the straightness of its path, with only a riight zig-zag, 
but no curve, preclude that explanatitm I think, 
l^eicestcr, April 17 F, T. Mott 


OUR ASrjROJVOMICAL COLUMN 
Ths V.S. Naval OsskAVATofy* Washington.— Under 
tl»e title “ Inttnunee^f ASd of the UnKed Stnlet 

Knvnl cij«#J«ted n eetiet of 


photographs of the instruments at present in use in that noblq 
astronomical institution. They are taken by the heliotype pro- 
cess, and comprise (i) the mural circle, mounted in 1844, aper- 
ture instrument, 5*33 inch aperture, 

mounte 1 placed in the same room beside 

the mur.d equatorial, mounted in 1844, with 

whicn performed, aperture 9‘6z 

inch ; by Pistor and Martins, Berlin, which 

was aperture of the object-glass 8 ’52 inch, 

and the local lengik i'U feel i inch ; a general view of the grand 
26-inch refractor, of 32 feet 5 '8 inch focal length, mounted in 
1873, and one of the most powerful telescopes in the world; 
the clock-work, 8:c., of this magnificent instrament is shown on 
a separate plate. Brief descriptions accompany these heliolypes, 
and in addition aic drawings made with the 26>inch equatorial 
of the nebula in Orion, the omega nebula, the annular nebula 
in Lyra, and the planet Saturn. Some account of the founda** 
tion of the observatory and a list of its publications from 
1845-76 precede the brief description of the instruments of which 
views are presented. 

New \'AKfAi.iF S'J'AR, — A recent number of M. Levcrrier*s 
Bidhtin InternnttOiml contains a notice from MM. Henry re- 
specting a variable star in Virgo, which they state has been under 
observation for some lime. The period is about seven months, 
and tlie limits of variation Sm. to 14m. ; at present it is near a 
maximum, The position for iSyy'oisin K.A. I2h, 27m. 32*2$., 
N.PJ). 93 ^ 44 ' 37 "* 

Early Observaiion of S<u.ar Siws. — In our popular 
astionoroical w-orks the Chinese are not usually credited with 
the observation of spots upon the sun at a distant date. Gaubil, 
however, records from the Chinese annals that on May 7, 826 
black spots were seen on the sun’s disc, and again on April 21, 
832. There arc, indeed, few phenomena which are not noted 
by tills observant people, or rather by their watchful astrono* 

' meis i yet, strange to say, the zodiacal light is amongst them. 
And it is singular that while Kepler’s star of 1604 ib duly re- 
corded, the Chinese annals have no reference lo the similar 
object in 1572, with which the name of Tycho Bralie is com* 
monly associated. 

Comet 1877 HI.— The comet discovered by M. Borellyat 
Marseilles, on April 14, appears to have been detected three or 
four nights earlier by Mr. Lewis Swift, of Rochester, New Vork, 
who is already the independent discoverer of more tlun one of 
these bodie-i. We say three or four nights earlier, for although 
the telegram forwarded to Europe through the Smithsonian 
Institution dates the observation on the night of April ii, the 
rough place there assigned agrees more nearly with the com- 
puted position ior the previous midnight. In circular No. xxv. 
of the Imperial Academy of at Vienna, are elements by 

Dr. lloleischck, from the fir^ ^ nights’ observations, wliich 
it Is remaiked have ** a icsemblaace to those of the 

comet oi the year fol^fAVdig orbit ha's licen calcu- 
lated by Mr. Hind froifi' on/iiiplete observation at 

Marseilles, on April by Prof. Schonfeld, on 

the i6th, and a th'^d at tht ol^sci'>alory of Mi. J. GurUcy 
Barclay, at Leyton, on the u • b"or the sake of comparison 
the elements of the comet 01 * , a, calculated by Burckhardt, 
after a new reduction of the Parij^ observations, are aimexcd. 

T, Comet 1877 III. Comr 1762, 

Penhehon Pas|||ge (C».M.T.) ... April 26’9Soi May 28*3345 

Long, of PcriheHoh ... ... ... 102 45 51 104 2 o 

„ Ascending; Node ... 345 53 348 33 5 

InclmaUott 77 8 56 85 38 13 

Perihelion Distance i *01089 1 ^00905 

The motion is dlnsct It will be remarked that the only material 
difierence is in the inelination of the orbits to the ecliptic. The 
eomet of 176a WHS discovered in the Netlierlands, by Ktink^m* 
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m Mijf and wtis bgr M<Mer and IttoaMi at 

IWb until July a. Wben Hvit cesen it m just visibly to the 
nabed eye. ll»e iuteinful between Ibe periheHun pm^t$ is 
114191 yeaoB, and with such period cl Wbh the other 

elements of 176a, the descending nodje wblfld UH about 0*27 
the orbit of Ham and the adeeudif^ tiode ^ a tadlus* 
vector of 3*35» or in the region occupied^ by the midet ptaaefct ; 
thus the diffovence of indinatton not be eihally explained on 
the supposition of Identity of the eomets, di0U(^ it msi be 
marhed that elements of the present comet founded upon the 
drst ievir daya* observations may be open to more sensible cortec- 
tson than Is ntnmliy the case. 

•"'The Observatory, a Monthly Review of Astro- 
NOKIY.**-— There is ample room for the new astronomical periodi- 
ca), whidi has been launched by Mr, Christie, the Rirst Assistant 
of the Royal Observatory, Greenwicb, und^ the above title, 
during the last week. Its aim is to present in a popular form a 
general snrvey of the progress of astronomy and to afford early 
intimation of recent advances. Such a publication ought to be 
well supported in this country, where astronomical amateurs are 
in great force. The drst number holds out good augury for the 
future ; amongst the contents are a report of the proce^it^ at 
the last meeting of the Royal Astronomical Society, proceedings 
which are not detailed in the Mcntkiy AV/m, where the discus- 
stom following the reading of papers are, as a rule, ignored, but 
which, as everycme knows who has been in the habit of attending 
the meetings of onr scientidc societies, are frequently the most in- 
teresting feature in the evening's proceedings ; and we hope this 
point w 5 l not be lost sight of in the new periodical, There is an 
aitkk on the photographic spectra of stars, a subject known to have 
lately much occufued the attention of the president, by whom it is 
fiwhished j the drst part of a contribution from Mr* Gill, on the 
determination of tbs solar parallax ; remarks on the nebular 
hypothei^ by Mr, Darwin, bebg an account of an inquiry in- 
tended to suggest a cause which may HU up a hiatus in the theory, 
and an outline of the results of Dr, von Asten's [researches on 
the motion of Endke's Comet, recently communicated to the 
St Petersburg Academy ; also, ephemendes for physical obser- 
vations of the moon and of Jupiter, by Mr, Martb, whose 
assistance in this direction deserves the high appreciation of 
observers. We wiU farther express the hope that accuracy of 
typography may characterise the future numbers of Mr, Christie’s 
publication ; it is most important that this should be the case if 
the confidence of the practical astronomer is to be secured for it, 
and we axe induced to offer this suggestion from remarking one 
or two Inaccuracies in the first number, as on p, 4, where the 
ieareh fi>r an Intra-mercurtal planet by the Rev, S, J, Perry is 
dated in April instead of in March, and on p, ay, where Mr. 
Swift's discovery of the comet subsequently found by M, Bor- 
lelly, is erroneously referred to Apnl 5, which was the date of 
discovery of the pi^oui comet. 


TUB ARB THEYt^ 

liEFORE the annotinceisteiit of Mr, Huggins's dis- 
covery of the presence of bright lines in the spectra 
of nebulse, it was generally^ if not universally, accepted 
aa a fact that nebute were merely stellar dusters irresolv- 
able on account of their great distances from ns. iThis 
view had become impressed on the minds of many of our 
greatest observing astronomers in the progress 0^ their 
VMxtkf and is One therefore which should not lightly be 
abandoned* 

It appears to mO that Mr, Huggins's observations in- 
stead m befnir inomslslent with the view formedy held 
by astronomers^ are rather confirmatory of the correct* 
that view. 


« Qu « Okiiie fur th« Aj 
mlvsHeSAsr 


of Iff»- 
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The son is known to be surrounded by a gaseous 
envelope of very considerable extent Similar envelopes 
must surround the stars generaRv^ Conceive a close 
stellar cluster. Each star, if Isolated, would be sur* 
rounded by its own gaseous envelope* These gaseous 
envelopes might, in the case of a duster, form over the 
whole, or a part m the cluster, a continuous mass of gas* 
$0 long as such a cluster was within a certain distance 
ff*om us the light from the stellar masses would predomi- 
nate over that of the gaseous envelopes. The spectrum 
would therefore be an ordinary stellar spectrum. Suppose 
such a cluster to be removed further and further from us, 
the light from ^ch star would be diminished in the pro- 
portion of the inverse square of the distance ; but such 
would not be the case witn the light from the enveloping 
surface formed by the gaseous envelopes. The light irom 
this envelope received on a slit in the focus of an object- 
glass would be sensibly constant because the contributing 
area would be increased in the same proportion that the 
light received from each part is diminished. The result 
would be that at some definite distance, and all greater 
distances, the preponderating light received from such a 
cluster would be derived from the gaseous envelopes and 
not from the isolated stellar masses. The spectrum of 
the cluster would therefore become a linear one, like that 
from the gaseous surroundings of our own sun. The 
linear spectrum might, of coarse, under certain circum- 
stances, be seen mixed up with a feeble continuous spec- 
trum from the light of the stars themselves. 

It should be noticed that, m this view of the subject, 
the linear spectrum can only appear when the resolva- 
bility of the cluster is at least injuriously affected by the 
light of the gaseous envelopes, becoming sensibly pro- 
portional to that from the stellar masses, and that m the 
I great majority of such cases it would only be in the light 
I from the irresolvable portions of the cluster that bright 
lines could be seen m the spectrum. 

The changes in form which would be presented to us 
by such a nebula might be expected to be small. These 
changes would depend chiefly upon changes m the distri- 
bution of the stellar masses constituting the cluster. It 
has always appeared to me difficult to realise the con- 
ditions under which isolated irregular masses of gas, 
presenting to us sharp angular points, could exist uncon- 
trolled by any central gravitational mass without showing 
larger changes in form than appear to have been the case 
with many of the nebulae. In my view of the nature of 
nebuhe this difficulty no longer exists* 


THE RACES AND TRIBES OF THE CHAD 
BASIN 

this subject a most valuable paper has been con- 
^ tributed to the last number of the Zeits^hrift dtr 
Geselischd/t Jur Efdknnde by Dr. G. Nachtigal, one of 
the few living writers entitled to speak with authority on 
the ethnography of Sudan, While the great problems 
now being rapidly solved in the portion of Africa lying 
south of the equator are almost exclusively of a stnctly 
geographical nature, those still awaiting solution in the 
northern hidf of the Continent arc on the contrary mainly 
of an ethnological character. The reason of this pointed 
difference is very obvious. Although there are va$t 
regions south of the line still unexplored, enough it idready 
known to warrant the conclusion that what remains to be 
there discovered fa peopled by the same great race hold^ 
ing almost exclusive possession of the parts already 
opened up by &e spirit of modem enterprise^ With the 
sofa exoeptioti ol the extreme south^^westem comer, ocot* 
pied the HamOqua and Cape Holhsntots, and of some 
dfiriricts also in the south stiU haunted to a few straggling 
Bushinan tribes* ^the whole of ttom the equator 
southwards mm to be M d<nia*i of what m 
now eonveMkZilv known fo ao the Bantu 
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fMnily, Whfttem b9 l^eir origin, all the conntless 
ribes here settled are now at least lingnis^eally united 
into one group, all of them, with the excepHon* already 
tpecided, apmuently speakii^ dialects of same one 
common motW tongue now ej^ct. Hence however, 
interesting the questions that still remain to be settled 
relating to the physical geognqihy of Africa south of the 
equator, its ethnography, so far as that can be determined 
by tbe test of language, presents Uttle or no farther diffi- 
cttlty* 

But north of tic equator the case is completely reversed 
Here there doubtless remain to be cleared up some few 
geographical pointi^ such, for instance, as the water pattw 
Jng of the White Nile and Lake Chad, the course ol the 
Upper Shari, and especially that of the Ogoway, so far as 
it may iiow north of the Ime. But on the whole the main 
physical features of this half of the conimcnt may be said 
to be at last fairly settled* 

Its ethnology, on the contrary, only becomes all the 
more con^licat^ in proportion as our knowledge of the 
land and its peoples increases*^ No doubt we have here 
also one or two widespread linguistic groups, such as the 
Semitic, represented by two of its branches— the Arabic 
in the Barbary States and Egypt, and the Himyantic 
(Lesana Tigrd, and Amharic) m Abyssinia. There 
IS also the great Hamitic family, with its three distinct 
branches— Egyptian, Libyan, and Ethiopic— occupying 
more than one naif of the Sahara, from about the 15® E. 
long, to the Atlantic seaboard, large tracts in the south 
of Uie Ilarbary States, parts of Egypt and Nubia, and the 
whole of the Galla country and Somaliland as far south 
as the River Dana or Pocomo, where it is met by the 
WaswahiU and other Bantu liibcs of the eastern sea- 
board. 

But there still remains the pure negro race, properly so- 
called, occupying neatly the whole of the Sudan in its 
widest sense, the banks of the White Nile, and all its 
head streams, from Khartum to the Victoria Nil^ and in 
all probability the still unexplored regions of the Ogoway, 
and of Central equatorial Africa generally, from Cape 
Lopez inland, to the Blue Mountains west of the Albert 
Hyanza, and from Lake Chad southwards to the equator. 
Here we find innumerable negro tribes, dwelling more 
especially in three great centres of pq)ulalion— the region 
between the Niger and the West Coast, the Basin of the 
Chad, and the Upper Nile, with all its head streams® 
—tribes generally sj^aking differing as much in speech as 
they would seem on the whole to resemble each other in 
their main physical features. Here live the Wolofs, the 
Veis, the numerous Mandenga and Haussa peoples, the 
Fulahs (who, however, are not Negroes), the Masa family, 
the Baginni, Babir, Nyamnyam, Shilluk, and many othei 
Niger, Gambia, Chad, and Nilotic races, all speaking 
idioms seemiaigiy in no way related to each other, and in 
fact possessing nothing in common with any known forms 
of speech beyond tlie general and somewhat vague 
feature of agglutination characteristic of most, if not of 
all, of th<^. Here, therefore, we have many Un^istic and 
cthiM^ogical puzzles still awaiting solution, and forming, 
as stal^, the counterpart of the topographical mysteries 
now being so successfully unveiled m the southern half of 
the continent 

The Basin of Lake Chad, situated, in the very heart of 
this vast region, is peopled by such a bewildering number I 



of races, as to have hitherto baffled all attempts at analysis, 
or any general claasiffcation based on recognised scien^ 
tide pr lMPtes , Here we find dwelling either separately 
^ Semite, Hamite, Fulah, and 

HausslilSiiBlIi^^ of them, except the Semite 
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Kancm, who are 'fIBilWke degree removed', aiid the 
Kanuri or Magomi, the ruling race in Bornu, who may 
be described as Tilms, or rather Kanembu, in the third 
and fourth degree, in other words, half-caste descendants 
of Kanembu and tbe Aboriginal Negro inhabitants of the 
land. Here are, moreover, the Margi, Mandara, Makari, 
Logon, and other members of the Masa or Mosgu family, 
in probability akin to, if not the collateral descendiuits 
of, the So or Sou people, now either extinct or absorbed in 
the Tara, Manga, Ngalmaduko, Dalatoa, and other 
Kanuri tribes. Here, too, are the Bede, Babir, and some 
other independent or unclassified Ncj^o peoples, frag- 
ments of the Kuka and Bulala from Lake Fittri, and 
lastly, the Bagirmi from the neighbourhood of the Middle 
Shari, and apparently connected with the Jur and Dor 
tubes on the western ncad waters of the White Nile, thus 
forming a sort of connecting link between the Nilotic 
Negro tribes, and those of Central Sudan, 

All or most of these data were doubtless previously 
known, at least in a vague or general way ; but thanks to 
Dr. Nachtigars careful investigations on the spot, we are 
now for the first time enabled to form a clear idea of the 
various geographical, political, social, and linguistic rek^ 
tions of these different peoples, one to the other. Unfoi- 
tunately in his elaborate monograph he treats the whole 
subject under the threefold division of races in Kanem, 
Bornu, and the lake islands, a political rather that! an 
ethnographic distribution, which is ail the more confusing 
that several Kanembu tribes, sucJi as the Sugurti and 
Toniagheri, are now settled also in Bornu, while on the 
other hand several Bornu or Kanuri people, such as the 
Magomi of Full on the east coast, the Bulua, Malenda, 
and Ngalma Dukko, have found then way back to 
Kanem, whence their forefathers Originally migrat^ 
westwards. 

The inconvenience, however, arising out of this ar- 
rangement of the subject matter is largely obviated by 
the excellent coloured map accompanying the paper^ 
without which it would in fact be scarcely intelligible to 
the ordinary reader. It will therefore be necessary in the 
subjoined rhi/mS of NachtigaVs conclusions to depart 
somewhat from his triple division, and give a general 
classification of all the C^ad racesj^^toed rather on their 
permanent linguistic and phystjiOplnities than on their 
accidental political in all other respects 

closely adhering to the 

The map above referred Id f 
colours, corresponding 


Hcd by him. 

«^ded in ten different 
'y distinct peoples. But 
four not yet classified 
west frontier of Bornu, 
adjoining Haussa states 


one of these colours 
Negro tribes on the west 

between that state and 

further west On the other hand, the Bagirmi are not 
represented at all by any of these cdours, so that four 
more shades would really be needed to embrace all the 
Chad races, while even men excluding such more remote 
peoples as the Adanmwa on the south-west and the 
Fulahs on the west 

It thus appears thSI all the peoples dwelling either 
round about me Chad or on its numerous islands may be 
grot^d under the sul^ined fourteen main divisions 
(i) Tibus (Teda, Dana, and Kojam ) ; (2) Kanembu ; 

* Ttw? sulfiiL /W is simpiy the plarsi of the perwwjml suffix ftw • 
ssm s naUv« of JuKtSto i ^ the pec^le of Knuf m. 
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(з) Kauuri or Magomi 5 (4) Masa or Mosgo ; (s) Vedina 
or Bodoma and Kuri ; (6) BuUla and Kuka ; (7) Dana 

0 anawa; (S) Bede; (9) Kglfllevo ; (jo) Iforrdcern; 

(и) Babir ; (12) Bagirtni ; (13) Haii«.^a j (14) Araba^ 

1. Tiurs of wbon)» as alre^y stated^ eveiy variety is 
represented, They occupy the greater part of Kanem 
proper and are found on both banks df rho Kdgiodugu 
Yoobe in Bornu, between the 12^ and 13^ E. Img. Brin- 
ctpal pure nomad Ttbu tribes : Gunda, Ateitta» Worda, 
Juroa, or Osumma, Made, Wandala^ Dogbidai with a 
total population of 13,000, Principal pure settled Tibu 
tribes : Salcmea, Beggaroa, Aboroa, Nawamta, Oreddo, 
and Bitlea, numbering altogether 4,40a Mixed and 
doubtful Tibu tiibes : Gadawa, Kumosoalla, HawalUi or 
Famalla, Mtdoica, Jmon or Mallemin, say 10,500, giving 
a total of 27,900 Tibus in the Chad district 

2. Kanemiju, dwell principally round the eastern, 
northern, and western shores of the lake, therefore, as 
aiieady remarked, both in Kanem and Bornu, Their 
principal tribes aie the Sugurti and the Tomaghera or 
Tomagheri, both in Kanem and Bornu ; tbe Konku, 
Galiabu, Kuburi, Kunidnna, See*, with a total population 
of over 1 8,00a 

3. Kanuri, the ruling people of Bornu, and by far the 
most inn>ortant nation in the Chad basin, Nachtigal pro- 
{wses two del ivations of the name : first from the Arabic 

nQr»»light, and the Kanuri prefix implying the 

toncrete idea of the people of light, as the drat heralds 
of Islam in the Pagan lands occupied by them. But this 
mixture of elements from two radically distinct languages, 
though perhaps interesting to Mr. J. C. Clough and other 
advocates of mixed languages, can scarcely be meant 
seriously. It is as if the first English settlers in the Fiji 
Ardiipelago were to announce themselves as the ‘Uuinen* 
bearers," as the first messengets of the "lumen evangclii," 
or light of the Gospel,*^ to the natives of those islands. 
Second, and much more probably, a corruption of AV 
nemri, implying their Kanem origin, already referred to. 
IMncipal Kanuri tribes in Kanem : Bulua, Ar)j«itlibu, 
Rogodobu, Hiradull^ Biriwa, Melemia, Forebu, Ngalma 
Dukko, the Magomi of Fuli, and Dalatoa. These last, 
though claiming to be considered a Kanuri people, being 
really descend^ from slaves of other races subject to 
them. Piincipal tribes in Bornu : The Magomi or Ka- 
nuri proper, the Tura, Manga, Nguma, Kai, Ngaliaga, 
Ngalmaduko, Ngomatibu, Ngasir, &c., with a total popu- 
lation of about 1,500,000* 

4. Mo-gu or Masa fcunily occupies the region south 
of the Chad as far as Adamawa, and seems to belong to 
the same race as the exiinct So and other autochthonous 
peoples of Bornu either extirpated by, or absorbed in, the 
Kanenibu invadtri of that region. Principal tribes : 
Margi, Mandara, Mekari or Kotoko, Logon, Gamergu, 
the unsettled Ketibina, and the Mosgu or Masa proper. 
Masa is the name by wh^ch tliey call themselves. They 
may number altogetl er about one miHion. 

5. Ykgina, or Bhuuma and Kuki, are the two native 

lakctribcs, the former dwelliogost the great centralgroup of 
islands, the latUr on the Katka, or Smaller South-eastern 
Archipelago. Medina is the proper name of the hrst, 
Buduma being the name by which they arc known to the 
Kanuri, from Btuiu^hay, and the suffix ma singular (for 
tbe plural Ini), meaning the "hay-people.’* They are 
fierce and daring pirates ; the terror of the Surrounding 
nations. The Kuri, so called by the Arabs and others. 
Call themselves or and are undoubtedly 

akin to the Ycdina, though the two languages vary not a 
little. Principal Yediua tribes : Maijoja, Maibulua, Buja, 
Curiat Margauna, jfUina; numbering from 15,000 to 
20,000 altogether. Principal Kuri tribes : Arigna, Media, 
Kadiwa, Toshca, Karawa, Kales. 

6. Boiala and Kvg^i kindred tribes, priginaMy from 
Lake ¥^iin, whither most of .them seem to bava returned. 


Some of the Bplala have withdrawn to a fow of the 
islands in the lane, but the four following tribes are still 
in Kanem : NgS|em, Bedde, Sarabu, andTirra, all off the 
south-east shore of the lake. The Kuka are now found 
only in Gujer, in the same neighbourhood. Th^ jointly 
number about 5,800. 

7. Dana or Danawa, called by tbe Arabs 

and by the Dasa or Southern Tibus Azm, both terms 
meaning " Smiths,” occupy a compact territory at the 
south-east comet of the lake opposite the Korio group 
of islands inhabited by the Kanembu. According to 
their tradition, the Danawa are half-caste Manga Tibus 
and Bulalas, but they now speak a Kanuri dialect 

8. Beds, about ia» 30' N. lat, n"] .hotiginri 

long. Negxo tribe* on the weM 

9. NoibEM, 12° N. lat, n° E. 

To, Kekkikerri, u“ 30' N. 

II E. long. Suitob, mid ffoathwmds 

n. Babir, li® N. lat, 12® E, long. 

12. BaCiIRMI, along ihe eastern or right bank of the 
Lower Shan, with undefined southern limits, and extend- 
ing nonh-eastwards in the direction of Lake Futri and 


Waday. Are closely related to the Sara tribes of the 
Middle Shari, and are also connected with the Jut and Dor ' 
dwelling on some of the head waters of the white Kile, j 
Some of the Bagirmi are settled in Bornu, where they j 
are called Karde, possibly through some confusion with 
their northern neighbours* the Kredas of the Bahr-el- ' 
Gbazal, who are Dasa or Southern Tibus akin to the 1 
Sakerda further up the bed of that now dried-up stream. 

13. Haussa communities exist in one place only in 

Bornu, the district round about Gummel, on the 13® | 
parallel and the E. long, north-east of Kano. t 

14. Arab Tribes are found both in Kanem and 
Bornu. The principal Kanem tribes are the Tunjer, 
Uledsoliman (Wussili), and Mgharba, about Bo, 000 alto- 
gether. The principal Bornu tribes are the Auladhamed 
and Salamat, numbering perhaps 100,000. Many of them 
have become in some respects assimilated to the sur- 
rounding Kanuri people, but stiU hold tenaciously to their 
Semite speech. " I have met with Arabs settled in Bornu 
for a senes of generations, near the ccntie of the king- 
dom, and who were still so little acquainted with the 
Kanun language that I was obliged to act as their inter- 
preter” (Nachtigal). These Bornu Arabs arc called Shoa 
by the Kanuri, and arc carefully to be distinguished from 
those Atabs who occasionally make their appearance in | 
these regions, cither as maraiideis or traders from the , 


Barbary States. I 

Though mainly ethnological, Dr, Nachtigal*s paper is ; 
introduced with a few geographical notes, which, how- • 
ever, present little or no novelty. The Uke is described | 
as about 27,000 square kilometies in superficial area, of a ; 
triangular shape, open and navigable m its western sec- \ 
lion, but along its eastern shores crowded by a large 
number of islands in many places separated only by narrow v 
channels one from the other. The upper course of its 
one great affluent, the Shari, still remains to be deter- 
mined, the writer merely remarking on that point that it 
flows "m two main streams apparently rising in the 
heathen lands to the south and south-east of Waday, re- 
ceives a small portion of the rivers flowing down the 
western slojpes of the Marra range, and ihroughotit the 
whole year discharges a considerable volume of water 
into the lake." The Bahr-el-Ghazal, its former north- ’ 
easterly outflow, has long been dried so that the Chad 
has now no outlet of any sort, its waters being kept by 1 
evapotatfon alone at their present variable levela i 

But nothing could possibly be more thorough and j 
factory than Nachtigal’s elttcidadon of the compHcAte i 
ethnography of this r^ion, which he has disentangled as 
sitcces&luMy as Stanley has just solved the geographical 
problems connected with Late TC^nganyika. 

A. H* KgANg 
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teMsf {MM&UMi BB* lx «t fi*Jt BppajBB* nHiii* hi the 
4 ^ ixattettitawtereepltowt^ b>««1 

aii^ olliera|!|i»r«(a8 «a tmt ngMAed these foesaieet^ 
tbp ctuoi Buthele^ *’>*^*'**J?®f5 ^ **!* 

on boiurd III# Cmilmger m lior font 
yme^ voysm. TKoy kmft brought foom tto g^U 
Wioo of ibit C^^lectlQii of Scientific Apparatus* where 
tb^ ane i)i$oaite4 by the Adrniralty, into this 'fo|jeati:!e| 
in onler to tUuetiiMie the method by which deep-sea 
sounding and mihpeanlneei are ascertained* It is the 
lOs^ from aoofidiiigs in the Atlan^e Ocean 

stoe mat ^e shaJil coasidet this evening* While the 
wotkiOg out of these reenltSp as shown in the diagram^ 
has bead aceompHshed by the staff of the Ch&Iim^er^ 
there are mm foir other ships to which passing allusion 
will have to be made These fossil leaves^ deposited by 
Mr* T* Starkie Gaidner^ RG«S*, are also brought in from 
the loan Collection* It is not these particular leaves we 
haw to consider ; these are all English : but we shall 
have to consider the teachings of coilections of leaves 
similar as regards their manner of preservation, obtained 
from different parts of Europe and America. There are no 
specimens at present in the collection besides these, though 
imtil recently there was the small typical collection of the 
Baron von Ettingshausen. These English specimens 
wilt, however, serve our purpose very weS as illustrations 
to convey an idea of what Tertiary fossil leaves look like. 

The connection between these two subjects is here. We 
are going to consider certain past vegetations which are 
made known to us by their fossil remains* The study of 
some of them led Prof. Unger by a process of reasoning 
that wiU be presently indicated, to the belief that there 
existed in Tertiary tunes land betweeh Europe and 
Aminica by which the ancestors of the plants gradually 
travelled from America to Europe. It is now seventeen 
years ago that Prof. Unger proposed to call this hypo* 
thctical land the Island of Atlantis sunken island 
or bet island of Atlantia It was, no doubt, what our 
Amertoan cousins would call a big thing ** for a 
botanist to do, to ^ create^ a former land in mid'^ocean 
simply because he wanted it to account for the migra- 
tiou m the ancestors of fossil plants he had studied, 
and to do so without a particle pf physical evidence. 
It was the first time in the history of geological science 
that so bold a step had been taken. The arguments by 
which Unger arrived at hiS conclusions were criticised 
at the time and another route for miration by the Pacific 
was suggested.^ Whatever may be opinions as to the 
value of the evidence on whidh Prof. Unger based his 
*‘bsk we now know from the work- 

ing out of soundhigs that not only a sunken island,^ but 
a ridge does tie in mid- Atlantic between the Old and 


subject groups itself into three divisions 

j^ants ; (a) Dchp*sea soupdmgS ; (5) the 

Too lecturer then tamed to the fossil leaves, and de* 
senbed|^i^et of preservation and the copditfons 
under which are met wfck and referring to diagrams 
end tables explained m meaning of the word TertiaryJ 
Ko tme now doubts thena axe mally the remaim of plants 
thar,g^iW^amnot/#fo^ Inamnp^xmg 

delermining their aiinitles there 
The remains the^ 
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inthftfewlw^ofaeiwcimeaeA^ «>nEXt that niaM 
tion« fern mfetmt parte ef the tthe lahf Se cbntidegNiwk 
With Cniitt maa Bithftrtx pn»«arrtifr 
the 4etenMi!H||lK^ it aafer, but irtth lewre» «t^ whSe m' 
•WM 

^ donbt » great. whaHt the 
to dte iMiteir Bagehot ftmL 

Lt, as many anacfuahltiNl lom 
at erkh auch herbaria m at 
hausenm the wortc of coieiXihSNmi* 
I tiohes of thetx places tfvBjl #Mit 
nwido eacoesrienoe niid a tfained 
are needed to to nil the species, frequently of ordeie 
and genera widely sepdmted in the natural classification^ 
whoso leaves resambfe a fossit teaf under consideration^ 
Those who may try the work will more madjly nnder- 
stand how it was tbht a few years ego not a 
English botanist of note was willing to attach any 
ponance to the ^determinations basM on fossil foaM 
alone. 

Matters are looking more hopeful now, pardy becauMf 
more perfect and Well^arkcd spectmcits are bCidg 
firequently added to museums and private cdHedtob 
and partly because the writers of mohpgraphs m 
living order are now beghming to adopt the plan m 
adding what is known ab^ut its fossil (atm There oah 
hardly be a doubt that the solid reliable progress in the 
determination of fossil leaves is to be made alone by 
botanists wbo select a particultt group of plants for 
hausuve study, and include such fossil forms as thev find 
no hesltafioti in admitttng* General botanists of even 
great eapeSfoace may make good guesses, but nothing 
short of the determination of a specialist can be regarded 
as absolutely safe, even if that may be consideined so. 

While the feeling of English botanists a fow yean 
ago was as described, there were on the Continent 
some fow whose hesitation with regard to foseil leaves 
did not prevent them foom trying what could Mo 
what could not be done in the way of idetilificatfoe. 

E ic lecturer then refermd to the work of cohtinowfot^ 
anists, especially of Heer and Unger, and allnddd ka 
the confirmailory evidence which in some cases him 
occurred of fruits being found subsequently foom 
same locality as leaves, whose determination ht»A b<^ 
attempted.) Unger compared the Tmfo*y flnm of 
America with that of Europe, and in i860, in a lootjilsfo 
called '*Die versunkene Insm Atlantis,^ made a com- 
parison between the two, and detailed the steps by which, 
after twenty years’ study, he had been led to the conck- 
$ion that the European Tertiary flora had a Ne^di 
American character* There have been two theories tc^ 
specting the odgtn of idants m pattloular areas* Ope is 
that the plants of that area have been created there as 
folly developed as met with j another is that they have 
been partly the result of evolution m the same dii^tdct, 
and partly or entirely the msuh of immigration fkom Other 
districts* fSUrting with illustrations of dfo 

effects of climate oh lecturer proceeded to ^ 

show how plants retreavf 4 cefore climatal conditions that 
were hostile to thei^ where the conditions 

were favourable, Mii||||^es changing the elevaiiion at 


which they grew, In olHiilbanging their area,) It was ike 
consideration of the mkpration of the phmts tlmt Jed Prt^. 
Unger to betfove ihat a high proportion of the European 
Tertiary fioms had oamo from North America. 

If would occupy much time and would fulfil no usefid 
purpose in a pt^lar foemfo like this, to give in detail the 
data on wfafob he t^ed his conclusions. A r^sumt of 
them to a form mmifmt tor reference may be foead m 
afiandlafiim iidl^ to the ; 

Jmmri BtdSlfog the evidence was sa«a«milf 
pmats he studied had comefo^fo . 
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le^ftdSiritli fH tabo PtwfeO. looocio* 

w^oobotwm a prtot ^Sat« and SoIOil when in 
mmUm U mode of a gJoat wbnd of Atkntia, 
gitnaiea beyood the oiUata of Hercules^ i^vhen^ livod a 
Silod OjMf tibya as far as Egypt, 
Suftd over En^e as tor at Tyrthem^ They tried to 
m\ajngm people defeated 

them. At a later ptedod* jevere earthquaket 

and jmtt Ooods, the Itland m Atlamtis tank mto 
r™oSr Sack la WW ontlme is the legend. [The 
leetnror. aHoding to the translations of Towett and 
WhoweHi rekim to the pntsk this passage had been to 
atndenm to tmow where an Egyptian priest conld have 
kootm iwidi a legend, or why (possibly) Plato had in- 
vented it, and ailuddl to one explanation that ft was 

K “ iJblf an exaggeration of tpme local phenomenon. 

e jmrmi Sf B0tmy for January, 1865, a list of 
the literature of the snbjeet is given.] This is as much 
as time will allow to be said to Indicate the nature of the 
reasoning by which Unger, on the evidence of plant 
remainsTn Europe and Ameiica, conjectured former in- 
tervening land between the two, and why that hypo- 
thetical land was called "the sunken” or **the lost 
bland of Atlantis.” 

We now turn to the Chnllmger soundings, and with 
these must be mentioned those of the United States ship 
Dplphin^ the German fHgate Gcmcllcy and the British 
ships Hy^ra and Porcupme^ The generalisations of the 
soundings taken by these vessels, with inferences drawn 
jfrom bottom temperatures, have been worked out by the 
staff of the Clialien^ery and a contour map has been pre- 
pared, of which the features which bear on our subject 
are reproduced in the diagram. Some of the most im- 
portant soundings were taken from the Chalkftg€rhtvm% 
and as the woming out of the whole results have been 
performed by the staff of that ship it is not unfair, at any 
rate In a sheurt title for a popular lecture to mention only 
“ soundings.^' That there was no feeling of 

international jealousy on the part of the Ckaiknger staff 
IS fhliy evidenced by the fact that the northern portion of | 
the ridge has been named after the Dolphin, 

Before referring to the respHs it may be of interest, as 
we have some of the ChMmger apparatus here, to speak 
of the method of deep-sea soundings. 

[The lecturer then briedy sketched the history of deep- 
sea soundings, alluded to the impulse given by the laying 
of Cables, and mentioned how the improvement in me- 
chanical appliances made possible now what was impos- 
sible a few years ago.] 

The line used is about one inch in diameter ; on this 
the twenty-five and seventy-five fathom distances are 
marked with white thread, mterwoven, the fifty by red, 
and the too fathoms in blue. By this means the amount 
of line paid out can be easily ascertained. The weights 
to sink the line are so arranged, that when they touch 
the bottom they nekase themselves. There are several 
modificatloni of this apparahiSi but the principle of those 
used on boaM the Chmlmg^r is that round fiat weights 
with holes through them use placed one above another 
with a nod or runwiw through thom, the number of 
weights fenending on ^ expected di^th. To the 
bottom of the lowermost weight a wire ring is fastened, 
imd a Wire passes up and Is fiistened to a spring at 

tube is then attach^ to 
the Ime. So kng at of the weights is on this 

spring It lethaittf closed* i^reody the weignts rest on the 
bottom the strain m remov«s4 11^ spring opens, the 
Ji and wbmi thelin^ baul^ in it brings up the 

tuba only^ lewring the wd^ below. For tmrn tern- 
pemut^ applaud to used to sink tohne. 

t0 which nSM^^eters sMkhy arraxma 

to ^dthst^ attmed at 


hm tb oC deadging, not of the mennsfiw 
^ water Of amnples ef mud from the tm bottom, J 
have now <»# to speak of soundings and ts^t^ teiiq^ 
murea In bmh opemtioas the hue is passed wous^ a 1 
pulley^block, whkh is attached to a group of e&tic« 
^accumtdatore,^ the object of this being to IWeek the < 
shoch; of ^e rod of the ship. 

En Spry, wiltings» about the Chalkng^t voyage^ 
said ; — 

^ It has been found that In all deep soundings It {a 
necessary to use steam power. trustworthy resubs 
can be obtained a ship under sdil, as even in vkt 
calmest weather the heave of the sea or the suifime 
current is sufficient to dfift the ship in a very short time 
a considerable distance firom dbe place where the lead 
was originally let go. . . . The first thing (herdbre to Im 
done is to shorten and furl aU saQ and biing the ship 
head to wind, regulating the speed in such h mannmr 
as to avoid forcing her through the water ” 

The soundings and temperatures obtained by fhe Ob/* 
longer have been from time to time issued In speclisi 
reports, of which there have been seven. In the seveblh ^ 
15 given a map on which the soundings have beCn maiikpd« 
together with those of the other ships already mimdoned^ 
On this map the ridges and deep basins have been con- 
toured, and where soundings have been wanting thn 
bottom temperatures have been taken as a guide of diC 
probable position of the separating ridgea For the 
CkalkHger ridge there are plenty of soundings ahd nearly 
as many for the Dolpktn ridge. The cofim^iAng ridgC is, 
however, assumed from bottom temperatures. 

It is on this map our diagram is based. 

Having now obtained approximately the contour of this 
ridge, which throughout me greater part of its range is 
known as a leACi from actual soundings, there are some 
few speculations concerning it which naturally present 
themselves for Consideration. In the first plane it will 
be noticed that along the ridge itself them are four places 
where it rises to dry land, at the Arores, at St rdul'!* 
rocks, at Ascension, and at Tnstan d'Acunha. In the 
deeper basins there is land irising above the sea-level at 
FernandodeNoronha,atTriiiidad,andatStHde«iaf In 
the deeper basins too there are five soundings which 
a depth of more than %ooo fathoma These are given oh 
our diagram. The gieatest depth rtxjorded is a^sofathimsi. 

A glance at the ChaUmgor map pn which the smmwigil 
are marked in figures is sufficient to show that if the con- 
tour lines were drawn at every 250 fathoms the Atlantic 
would be found to be diversified by hills and valleys. 
Geologists are familiarised with invoking former rises and 
fidls in land to account for some of the facts they study. 
Indeed in some casai it seems almost as if it were bdieved 
that the axis of the earth may be shifted and its ice-caps,, 
its soil-caps, and its continents moved about with im- 
punity to suit any particular theory. At any rate it would 
not be received as a startling idea that the whole area of 
what is now the Atlantic has been diy land. True wb 
know that deposits are now being formed on the fioor of 
the ocean, and at difiergnt sates, and consequently pro- 
ducing different thicknesses ; rivers carry material which 
is spread out according to conditions over large or 
small areas, and ao prepuce variations in the thlddiess 
of their deposits t and perhaps allowance must abo be 
made for currents. These circumstances may to some 
extent modify the relative levels of parts of the 
ocean bottom But they could hardly account ftuf 
such extent of variations in the hills and valleys as 
are met whh. $ome of die ridges may be the lesuk 
of submarine elevadkm analogous to that which has raised 
high mountain ridges elsewhere, and in this casehas never 

1;m>ught3ieridge shNOvetheseaexCtipt inafewfMia^^ U 

most too remain '^t if we admit the ridge 
bswhotehiAtoimimbeettdiyto^^ . 

mx&fififim There 







madfljr 

wi«t3f jliit « Imb mi» ., 
sMmhim let i» Iw *, .„ 

Idd m wcM 

iiH|h iqittd tq i(, 

ThflMAit ae 4 mw| nuagr 
•)!«»% laoewn where the 

®Wjf iio^wwvci^ mico BUCf 

iw ten }iiM^ ndnh'-w^t as^«i 
% ely MS% 3 »»D®. 3 »»S«* «*<* ^ ^ „ , ,- , _ .. 

npn^ « vm»i fne. Let u« miPpoielhet theerqe i| 
nukea lji( thtervato^ U liity hud ; whet then ew he the 
of our ridgh eAd whet wiU be the bhhnt weeks 
«f eieunttir ? To the north-west of the tnuky, distant 
iShmut «S mres from here to the Gnuniiiaas, wcmUl tower 
^ iwtl% now the ishnds of St. t*anl’s Ifeocki, and 
iFenwado de NoiWifaa, rising some .^oiooo met ; and 
to »n eontlMBSt would rise Ascension to a simihr 
hi^ht llw "ridgo” itself would be about 15^000 feet. 
Them h »o reason whatever for sunpoiing that the 
a'dim is a table land. On tho-contraiy, « seems more pn>- 
baime, judging feom the variadons in the soundings, that 
it was divined with hills and valleys. Now a of 
this sdevation would, in all probability, have a snow cap* 
}dt^ even at the equator. Astrimoniers tell us that in 
t*|^tiaer’* times the eardi’s atmosidiere was Idgherand 
its pressure greater than now, but that was in a very 
lefeote MsL and we may felrly assume that at the time 
of this ridge being land the atmospheric conditions were 
mnch at now. we should thus have a mountain n'dse 
with bed vadeys and every variation in tempmture 
acmarding to height ; so that so far as temperature b con- 
DotaidstS woifld have no difficulty in acconntine 
fee jme augiattiMi across the equator of plants that would 
bokwed by great heat. With n^d to the part of the 
tidge between Europe and America, aatwtsing to Ungm's 
*'Atfentis,*^ dm soundings are mote ninneroua The 
unduiaiions aeem to have beoi many, and the general 
efevadon was probably not moie than qatoo fee^ mdess 
the misfeud depths are masked considemhly by a deposit 
of lgdo^eiina*oose. Some psadcs-mow the Asores—stUl 
wOMia above water. When the ridge ssnk u a ques- 
den on whhfe we have at inesent no evidence. The 
wdMde sid^eet is s^ young, and we have much yet to 

In oonclusion the lecturer said t I lu^ I have given 
sufieieDt prominence to die dhsinedon that must be 
drawn between fact and inferences from those facts. 

1 Should be very sorry for anyone to go away from dns 
place and say that they beard a lechire at South Km- 
dngton in which they were toid that there fotmerl);^ was a 
cnmiiBeBt mwdng down the middle of the Adande, and 
dhtt there was a lofty mountain ridge along it, caigied 
v^ snow even at the equator, 

1 wbh caeeftd^ to point out to you I have mad# no 


stateaMtit ef diekinA 
that a ddge lem tl 
runs down mid 
cfestem-bnittgtdy 
side el it are ocean 
the distance it is 
dimths were emee land 



trdd ySu the fact 
^ .'bRieadi the ocean 
mrse, whose 

Thattmeaeh 

some oases thdee 
_ Tfca* ^ tbesc 
geologiita have pb difi* 


0^ in believing possible, then there wouid be a ridge 
rttmungnocdi and sourii along the area of what is paw 
tbs dSM ^dantic, ranging fnnn 9,000 to 15,000 feet abMre 
theaeadtral, and .that if the atmospheric conditioiu vMge 
the smae then a# now, jud|^ from what we know df the 
Andea tffider the eguwfer «t the present tinfe,thkre was 
probably a saow-ag|iing 

Such a hmActamectim between Europe and Aimafen, 
ifbeidriMaf beeas TSftigWtim meet the m- 

qtdrsaseDfe eC Ungei^ hytfeitwfeb, varying fe psit 

sank, and the whewt xitee wemd ward a solnilis ef aa^ 
didimity bmanfetimay Mve «i| the scose of fesopetttwe 
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ttfemnarks iglimcoacai^ errimledM^ 
|M^oJt8.baihf the last of Am «erief,wf hnwah^^ 

, „ . , 

mMAHiCS ON THE INVESTi&AtmN OE 
' CUHAT^ 

'po FteC halfbur Stewart we are indrirted fer the 
^ s^aMtion of meteorology into its two grern divb 
eioiiaof sad iJUmaEt. The fetter I have pw* 

fmsed to sqmime idto two sub>divisions, vfe, mmM and 
adwarwMl The first of these subordfeatte brandMs in* 
chides the investigatiob of the usaal atates of ^ atmo* 
■phere in different poets of the earthh surface, m aaofe' 
tafeed by periodic data derived from the averages of 
observationa ctmtiniMd for a series of years. The second 
aabotdhwte branch has for its object the investigatkia of 
uniHstal temporary disturbances of the equibbriun^ of ^ 
atmosphere—sttrii, for example, as storau of wind, by 
mesas of the comparison of individual observations, 
extending over only a few bouts or a few days. 

We»M hardly wonder at the disfevottr with which 
meteorology is regarded by some men of the highest 
standing m phyttw scfence, from whom valuable ask- 
ance might have been eiqiected j for we know that there 
is a great want of agreement among meteorologtsts thimi* 
selves as to the means of detennioing even the most im* 
poitant fundammtttil data. For example, it wUl hardly, 
one would tbitik, be disputed that the essential conditton 
in all meteorofoeical inquiries is uniformiiy fe imtm- 
menial ^ervoMem. But towards the establishment of a 
uniform international system no pregress has as yet been 
made. Points of subordinate importance may have been 
adjusted at the Congress meetings at Leipric and Vitsin^ 
but this ail-imp<utaat question remains just where it 
was. To Mr. Glaisher is due the adoption among his 
observers of the unifrurm height of 4 frxX above tbe 
ground four thermometers, and one invariable imp of 
screen for protecting them. The Scottish Meteondogient 
Socie^, w^n establishing their stations in i855,foUowed 
the exanude of Mr. Claisber by adopting the p-feet 
standard neight, and they ultimetdly selected the form of 
doubie-louvre boarded nroteettng box, which 1 proposed 
m 1864. The Meteoruogical society of England have 
also adopted the same uniform system an that m Scotfend 
of hopes, and tbriv e|^sur& and houira of observatiim. 
But o^er observers friuow dmerent methods, and oo the 
Continent it is belteved there is still less approximatian 
to neifotmity than among ourselves, tlie venr first 
matter whi^ should be taken up by home and ferriign 
meteondoc^ is the settlment once for all of the qaes* 
tiona how, when, and with what poririon and exposure ^f 
instrumwats are idMCrvations to be made, untii tma is 
done it is imptwaible to arrive at usefrd results, btoaase 
the obaervatums which are now being obtained at difibr^ 
statione are net comparable the one with the other. Un* 
Im there be some such general Coun^ aa tl^ lately 
pntq^ed in NATbkS Prof Balfour Stewart fOt m^ry* 
out this and cither important objects, 1 shell certamiy 
dei^oftbefittm*trftk«aneweciea« 

itot ^ tts now see in what way fife mpde fe 
festnnnenta} observation bears on the atfo^ w eh- 
r tfstfv elites may be defined as states «n fife atme* 
sphi^ <|ife to fife joint operation of geagrapblcal, gfe- 
^osi and nfikav pciMitions mom or less local, and 
nfe of by thfet affects on afental and'^e 

a.laia»5igijgy»ac 
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fadjacei»ttffl,ti»»idace. Oiinates ««, therefore, frequently 

I of a local oatute, by which I mesm of small superficial 
extent Thus many varieties of climate ntay coexist 
abotit the same parallel of latitude, and even oyer a very 
limited portion of that zone. Instead of saying, then, 
that's whole country such as Britain has a certain mean 
temperature, as ascertained by lumping together observa- 
tions made at places of widely dinerent character, level, 
and exposure, we should rather say that there are in that 
island mountainous districts with a certain mean tempe- 
srature, districts of open plain, having another, and 
I sheltered districts ana valleys having another; while 
I parts near the sea-shorc, have their own peculiar cha- 
iracteristics* To take a familiar case, we may refer to 
? the Isle of Wight, all parts of which, small though the 
I island be, can hardly have the same climate as Bonchurch 
* and Ventnor, which arc the favourite retreats of invalids 
I in pursuit of health. That such local atmospheric distinc> 
I tbns do really exist may at once be shown by a reference 
I to the varied distribution of plant life which, though no 
, doubt largely affected by the nature of the soil, is never- 
theless to a considerable extent dependent on the exist- 
L ence of certain atmospheric conditions. 

, If meteorological stations were to be established in 
some place situate in a low latitude — such, for example, 
as the Island of Java, we should be told, as I have more 
than once been in similar cases, that tliough 4 feet above 
the ground may be suitable for thermometers in Britain, 
it would be quite preposterous for 50 hot a climate as 
Java, Now if what were wanted was to asceitain the 
amount of beat emitted directly by the sun, such a state- 
ment might be correct ; for then the instruments should 
be kept as clear of terrestrial influence as possible, and 
by taking proper precautions wc might perhaps make our 
observations indifferenilyat sea or onland. But these would 
^ not be observations of climate. Now, as in the case we 
' have supposed, it is the climates of Java and Britain that 
are to be compared by ascertaining the amount of heat 
communicated to thermometers by conduction and con- 
vection of the air which has been heated by solar, and 
cooled by terrestrial radiation, the observations must be 
made on the islands themselves and not on the sea which 
surroundb them, and by instruments placed at the same 
level above the surface of the ground. It has been farther 
objected that in very hot countries there are large districts 
Where canes or other kinds of jungle vegetation rise much 
above the level of the thermometers, while in Britain there 
is generally a grassy sward nearly 4 feet behw them. 
Ttiesc differing kinds of vegetation nevertheless largely 
influence the character of climates, and their effects ought 
not to be eliminated even although it could be done. The 
^ results which have been obtained in a jungle should not, 
however, as 1 have already said, be mixed up with those 
, of other places which have a free exposure. The truth is 
, that by adopting difierent kinds of protecting boxes, and 
by varying sufficiently their levels above the ground, we 
^ may so far depress the temperature of a hot country and 
\ ^ colder, as imfrumenially to equalise them. 

There is but one mode of getting results which shall be 
. comparable, md that is by adapting the same standard 
i s^me standard form of protecting box. 

^ The results may, however, be vitiated in another way by 
' placing the mstrumeius near or under shelter of buildings, 
j or still mor^ by the monstrous system of fixing them to 
^ the waits of houses ; for masses of masonry or other build- 
^ l^tenals prevent either extreme from being recorded 
^ the mstruttnmts. It must also be kept in view that 
however valuable continuous registrations may be, in 
^ shol^ing variations of temperature, no photo^ 

I V graphic self-registermg thq^ometer hitherto constnicted 
gives result which can he regarded as correct because 
It does hot record the temperature of the air of the loealtty 
is not Uompa^ble with time of common thermo- 
meters, nor even, pmhaps, i^omparablc with those 


ef other similar self-recording instruments. The house 
or framework, with which the instruments are necessarily 
connected cannot fail variously to affect the mercury in the 
bulb and thus to veil the results. The only mode of counter- 
acting this infitfence is to have common thermometers in 
the neighbourhood placed and protected in the usual way 
and to recovd their indications eight or twelve times in 
the course of the fwensy-four hours. 

It must be kept in view that I have been speaking only 
of local climates, or those which are subordinate to the 
normal climate due to geographical position. 'Fhat such 
great climatic zones due to latitude exist and vary as we 
recede from the equator towards the poles is abundantly 
evident, both from the animal and the vegetabk world. 
The best mode of investigating these climatic zones 
would be to select stations as little affected as possible by 
surrounding vegetation, the instruments being[ exposed as 
freely as possible all round and placed at the same level 
above the ground, and as nearly as possible at the same 
level above the sea, so as to avoid confusion with what 
have been termed the climatic zones of altitude. For 
this purpose I venture to suggest the use of an mstrument 
which I proposed in 1870,* the indications of which depetid 
on the heating up of a large quantily of water or other 
fluid contained in a thin glass globe which is freely ex- 
posed to the sun^s rays. When the water expands under 
the influence of heat, the surplus fluid escapes into an 
adjoining vessel in which it can be afterwards weighed* 
On the other hand when the fluid is contracted by cold, 
the deficiency is continuously supplied frotn a connecting 
cistern kept always at the same, or sensibly the same, 
leveL By this automatic arrangement the whole of the 
heat given out, however irregularly, by the sun, is con- 
stantly treasured up. The readings of maximum and 
I minimum thermometers would also serve to correct errors 
due to the proximity of the tubes and cisterns of the 
I instrument to which 1 have referred. The difference 
between the results of this and the common thermometer 
is the continuous registration of the alterations in bulk 
produced by the variations of temperature ; whereas the 
common thermometer fails to record the many changes 
that take place between the maximum and minimuiti 
readings, and which are due to sudden obscurations and 
revelations of the sun caused by passing clouds during the 
day, while the terrestrial radiation at night is similarly 
affected. Even where this instrument is not used it would 
1 think be an improvement on the present system were 
maximum and minimum thermometers kept constantly 
immersed in a large globe of thin glass filled with water. 

Thomas Stevenson 


VOLCANIC PHENOMENA DUPING 1875 
r)R. GUSTAV TSCUKKM[AK\S MinerahoisAte MittheiL 
^ ungm (1876, 2) contain a most interesting acoottut of the 
volcanic occurreuces during the year 1875, computed by Brof. 
C. W. C. Fuchs. In the short introduction Dr. Fuchs expresses 
regret that the scientific academies and societies do not give 
more general attention to this most important hiancli of geolo- 
gical lescarch, and points out that through the namerous and 
univers^al relations of the instftutiotis in question the statistics of 
volcanic eruptions and earthquakes would become far more cor- 
rect in details and numbers, than It is m hts owu power io make 
them. The publication of the valuable information now given 
by Frof. Fuchs tlierefoie all the more deserves the highest prabe 
and attention. Dr. Fueha divides the events into two classes, viz., 
eruptions and earthquakes. The first volcano treated of is— 

—After the short eruption of August 29, 1874, which 
lasted until the beginntog of September, the mountain wAs per- 
fectly at rest. Early in January, 1875, there were signs of new 
activity in the shape of repeated shocks, which, on the 8tb, 
caused considerable damage near Acircale. But the shock® de- 
creased again both In frequency and intensity, and a new |)eriod 
of rest ensued until the beginning of October. At that bme A 
small crater on tlie soath-sule of the paoutitaln became slightly 
active. From December 19, smoke mixed witlt reddish vapoum 
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was Been to rise, and tbe reilsoUoii of giditerr«iu»cm^ file could 
be seen fiom Acirealob 

tbe exception of iii^ leeall eruption on July i8^ 
1874* tius mountain had only ‘ ‘ 

bad come <0 complete inactivity 

' « Mima 

Only in December the im 
In tne interior of tlie larg< 
changes took place, a gre 
in, and thick clonda ofbli 
20th the glou of fire was ip <Ik 4V«d aif 
mena increased m intensity, ihowovct, without it coming^ to an 
crupUon by the dose of the year 

eruptions which ouarred in this country during 
IS75 are the most important ones of all* They were numerous 
and folltm^ed each oilier in quick succession, some of them with 
extreme intensity The first one was a side-eruption of the 
Vatna, which began with vehement earthquakes on January a. 
A broad stream ot re^-hot lava broke forth on the following day 
and continued to flow until the third week of February. About 
this time a second eruption began in another locality. This was 
preceded by a copious fall of ashes spreading over KeUuverfet, 
Tlic crater of this second eruption lies within one of the largest 
prehistoric lava fields, called Odarhaun A third eruption took 
place on March xo to the north of the latter, no less than sixteen 
small craters ejected masses of red-hot slakes, and more to the 
west a broad stream ol incandescent lava flowed for several days 
to a distance of 600 jaids The fourth eruption was perceiv^ 
on the whole of the island Itoccuned on March 29 on the 
Vains, and was accompanied by loud reports and subterraneous 
noise. The mo^it remarkable phenomenon in this eruption was 
an enormous fall of ashes, which was so dense in Oesterland that 
the sun was darkened and lights had to be lit The ferry on the 
Yokul mer could not penetrate for several days the enormous 
masses of lloatmg pumice stone The fall lasted five hours in the 
Ydkttl Valley, three in the Fljotr Valley, and two at Seydi&fjord 
A «trOij(g west wind earned particles of these ashes to enormous 
diatancea to Norway and Sweden. (We have repeatedly 
reported on the ashes found m those countries at that tune, and 
upon their origin. ) A noUier prolonged eruption took place on 
Apnl 4, The active crater this lime lay to the south of Burfell, 
and the phenometios Ivas accompanied by violent explosions and 
the ejection of high gaibs of incandescent slakes. It lasted aliout 
twelve days. 1 he next evuption happened between Apnl 20 and 
24 m the so*( ailed Oster Mounlams Matter was ejected to 
an enormous height and. streams of lava ovei flowed the emdrons 
to a distance of fifteen miles at a breadth of from Soo to 2,cxx> 
metres Towards the end of June another new crater formed 
and several lava streams broke forth neat Ihmgo, between 
Vivatn and the Yokulsan. The last eruption, another very 
violent one, occurred on August 15 at the same jilace as the last. 
Twenty diflereut columns Sf smoke were ejected, and on the 
next day slakes and red-hot lava followed, 

A/cc4 -This volcano, one of the lays known mounUtns of 
Java, had a great eruption early in 1875, according to news 
dated Febinary 3 An enormous stream of lava completely 
destroyed the settlement of Blikar, besides causing great damage 
in other localities. 

Mexican mountain (situated at lat. 2x^25' N ), 
which rises to a height of 4 ^ metres tx,S*5 above sea- 

level) was believed extuict stv'^ e the dipepyery of America, its 
first historical eruption place 4 ^ 
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eruption followed ^ Fe§rua^ i|p 
earthquakes, which psitUptfm'' 
Guadalaxara. On the eveiut^ 


1X870. Another great 
toother with violent 
:ed St, Cnstobal and 
ary xo a fidl of ashes 


occurred, and a high garb of me twet III the night. 

Miff/m Loa.’^A crater on th« summit of the Mauna Xx>a, 
called Mtikunweoweo, had an ewtion of lava on August i|, 
1875, but more detailed accounts nave not reached Dr, Fucha 
This h the same crater wtuch aoxoeiimes cauaea the whole island 
of Hawaii to be covered with the so-called hair of the Goddess 


Pele,*' a fine thread*hke obsidian, memhHng fine threads oi 
cotton. 

-This volcano, satnated m New Zealand, was active 
in the second half of 1875, and from time to tune ejected lava 
and slakes. At inteTimlS great geyser eiuptioiw om 
one tune more than fifty jets m hot water, surrounded by vast 
odumus of steam, were oouxited. 

bince the last emptibn the fhmaroles on the hdaod 
of Santorin were extremelv active* On October to, 1875, K. 
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Fonqiid observed mimercms openings ejecting gases, not dk^rbg 
much friM a chemical sense. Duxiixg the nkht they 
^ Pe of fire, and the stones aurnmndiiig the 

were r^-hot, A second group of fumavoles yielded 
. ._u% carbonic, and hydroduoric acids, their tempera- 

ture vmymg from ito^ to ^i<f C. Yet another group ejected 
sulplnirettea hydrogen, carbonic add, and Water-vapour, at a 
temperature oC 90^-99'* C 

Speaking of earthquakes, Dr Fuchs gives a comideie list of all 
the earthquakes and terrebtnal shocks which were felt in difierent 
}>art8 of the globe during 1875, and they amounted to no leak 
than nmety-seven in number, ommng on 100 difitrent daya 
We regret that our space does n it permit us to enumerate them, 
but compels us to confine ourselves to an account of tbe distri- 
bution of their number over the different months. Thus we 
have iu January, 15 ; February, 7 ; March, 12 ; April, 7 ; May, 
9 y Jaweii xp > July* d # August, S ; September, 3 ; October, 2 j 
Novembei, 9 , December, 12, Of fifty-two of which exact de- 
tails could be obtained, thirty-cix occurred wi the night. On ten 
days earthquakes occurred simultaneously in different localities, 
and fourteen distinct places were repeatedly visited by them 
during the year. The most lamentable of all —real catas- 
tiophes— were those of Cucuta, on May 16- 18, destroying weral 
towns and numerous villages, and of St. Cristobal and Guada- 
kxara (I*ebmary 11), which reached from the Paafic Ocean to 
Leon. Very severe were the earthqu ikes of the Lifu Island 
(March 28), of Ikchak (May 3-5 and X2), of Lahoie (December 
X2), and of Porto Rico (DecemlJer 21), Altogether Dr. Fuchs 
estimates the luimlwr of lives lost m these earthquakes at 20,000, 
not to »«peak of the great damage to property. In conclusion 
the author gives an account of those earthquakes which were in 
evident connection uub the eruptions of neighbouring volcanoes; 
and also mentions a few whose causes were undoubtedly not 
volcanic but mechanical phenomena. In a short appendix Dr. 
h uchs gives some details of an eruption which occurred between 
September 7, 1873, and January 22, 1874, on the Island of 
Vukano (one of the Lipan Isles), in continuation of hts Report 
for 1874 


mOLOOICAL NOTES 

Broca's SrsKi^ouKAni — A very ingenious mstrument for 
taking mathematically accurate drawings of human crania and 
other objects of natural history, known as Broca’s stereograph, 
has been lately presented to the College of Surgeons by the 
President, Mr. Prescott llewett, which will prove a useful 
adjunct to the systematic study oi the important anthropo- 
logi^ al collection now contained m the museum. It was exhi- 
bited and Ik use demonstrated by Prof. Flower at hts conclude 
aig lecture on the Comparative Anatomy oi Man. 3 Among 
recent additions to tlos department of the collection are the 
valuable series of skulls of natives of New Gulnta, collected by 
Dr, Comne, blafif-Surgeon R N. of H.M.S. described 

m the last number of the ^Journal of the Anthropolc^ical Insti- 
tute ; also four of natives oi the Navigafion or Samoan Idands, 
presented by Dr. Pye Smith On several occasions during the 
course. Prof. I* lower pointed out the necessity of far larger sciies 
of human skeletons and skulls than are at present cpniained m 
our museums, before our knowledge of physical anthropology 
can be placed on a satisfactoxy basis, as the individual variations 
are so great that it is only when a considerable series of any race 
are brought together that their true characteristics can be deter- 
mined, 

Tenduiis op Cwmbing PjANrs,— M« Casimir de CandbUe 
pubhahui some Interesting observations on tlm tendrils of dhnb- 
ing plants in the Archms des Fh^nques of 

(January). The etpenxnentb the author tsadeweresuggasled 
to hhn by reading Mr. Darwm’s work mS the xnimtnents^ 0^ 
habits of these With regard to the manner ‘ 
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I compoped of two s^^eots wliicli weit oatved in opposite direc- 
too«. The corvattircs Increase gradtiaHy in both segments, and 
ittle lof little transform themselves into two screws, of which 
be upper one is turned from left to right The primitive sinuous 
urre very often spreads over nearly the whole of the tendril, 
nd in this case onty two screws sure produced, wound, of course, 
a opposite directions. In all cases, with very ^ew exceptions, 
be number of screws thus produced in the tendrils is an even 
ne^ and M. dc Candolle demonstrates that the cause of thi^ 
henomenon is arimple mechanical law. 

EvaLESs CRtr^TAC»AKS.-*A valuable paper on the eyeless, 
ave, and deep'^water crustaceans, by M. Alois Humbert, is 
KUhlished in the same periodical It is principally a minute de« 
cription of MpMrpts fuimnus^ which M. Humbert believes to 
e an ancient genus, descended from a form which is now ex- 
Inct, thus corresponding entirely with Proteus^ Ziftoderus^ Am- 
hihalmus^ and others. With regard to the question whether 
m Ntphargus found in the Swiss lakes are merely colonics from 
be other animals of the same genus, which inhabit subterraneous 
raters, or whether the reverse is the case, the author expresses 
imself as follows ;—lf we suppose that the genus Ntphat^m 
ppesred before the ice period, it is impossible to say an}thmg 
dth regard to its place of ougin. But, if we do not suppose it 

> date so far back, and only look at the jircscnt fauna, 1 incline 

> the belief that the htphai^m of our Swiss lakes originate 
rom those inhabiting subterraneous wateis. When they reached 
le lakes they acclimatised themselves at <lepths where they 
>und the darkness sufficiently intense, and in such a rone, all 
ut completely dark, where they found the necessary conditions for 
leir existence. In a more illuminated rone they could not have 
scaped from their enemies so easily and could not sustain the com^ 
etition with their fellow-inhabitants, which possessed better visual 
rgans. If we consider the greater dimensions attained by the 
>fms inhabiting caves, it seems that the lake species, although 
ving in vaster bodies of water, yet find themselves m conditions 
hich are less favourable to their development and are suffering, 

} It were, from atrophy. 

Okicin of the FLyiNf»«puwLR OF Bees.-- .* lbe following 
itcresting experiments made with bees, by Herr DonhofT, are 
icordcd in the Anhw/tir Auaiomte und Phystotope, He took 
me bees from the hive, just as they came out of the entrance 
ole, and placed them under a glass bell at a temperature of 
C. (66*^ F.). First they ran hastily up and down the sides of 
le glass and flew about in the jar. Later on their movements 
ecamc less hasty, and after forty-five minutes they all sat quietly 
?gether, moved slowly and clumsily. They were no longer able 

> fly about* He let a few crawl upon a pencil, and by giving 

a jerk threw them into the air ; they fell down perpendicularly 
ithout giving a humming sound, /.r, without moving their 
ings. He killed and opened one or two and found their 
oney-bags empty. To t!>e others he then gave a solution of 
jgar, and i^cr they had fed for about 3J or 4 minutes he again 
ircw some into the air. They no longer iell down perpendicularly 
ut a little further off, and also moved their wings. A minute 
fterwards they did not fall down at all but flew to the window ; 
1^ had become the same lively insects as before. If the tern* 
»mtnre is under ip^C they lose the power of flying even sooner, 
Id a longer period elapses be^ie it returns after they a«« fed 
% sugar«water. In higher temperatures the power returns 
icmcr. Herr l><mhoff thinks it probable ‘‘that the bee loses 
m power of flying because it does not possess the necessary 
textgtli to be converted into muscular action, and that this 
roog^h returns to its system hecanse in sugar It finds the neces* 
iyidtelwipp«ttt,w ** 

SocSoty thf* a detailed account ! 
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of the birds of the Island of Celebes. Although this island is 
classed geographically with Borneo, Java, and Sumatra in the 
Sunda group, yet its fauna is almost entirely distinet from that 
of the other islands mentioned, approaching Very dosely to the 
AustfsBan fauna. Late iwsestigattons show that this is peculiarly 
true 0^ the otqfthology of Celebes, and that in the geographical 
distribntkm of fteimalU, th§ island must be classed with AustcaHa, 
New CnitteUf Ac., and not with the other members of the Sun^ 
group* The speaker ediibited six new varieties of Australian 
CoUbris lately found in Celebes* 

Itai IAN Pliocene EQtJi0A%'--Dr. Forsyth Major (Florence) 
will shortly publish a work embodying the results of his long and 
diligent researches on the Italian Pliocene Aquidm which wlU 
form a very valuable contribution to the evolutional history of 
the //(V sdL llic publication of the book— illustrated with nusse^ 
rous finely executed plates--'is being prepared by the Swiss 
Palmontological Society, under the supervision of Prof. Riiti- 
meyer. A short of some parts of the work appeared 

some time since in the Ktvhta SeienUfiiO-lndustnaU, 

Deveiopment of Moixusca.— D r. Packard, of Salem, 
Mass., writes with reference to Prof. Lankester^S review of his 
work entitled **Life Histories of Animals, including Man*^ 
(Nai urf, vol XV,, p. 271), to the effect that on p. 1 12 of the work 
in question, and also on p, 1 10, Prof, l-ankcster’s name is cited 
by him as the authority for the use of the word ** trochosphere.'* 
The paper in which Prof. Lanke&ter proposes the term ** veliger** 
is quoted on p. 113. This he considers sufficient reply to the 
reviewers statement that he (Dr. Packard) does not ascribe, 
cither the terms ** veUger ” or ** trochosphere,’* or the views 
connected with them, of which he makes use, to their author, 

PALTHFNOOENrsis IN A Phanfkooam.-— P rof. Kenier, of 
Innsbruck repnnts from the ^‘Sitzb. der k. Akad. der Wissensch. 
7U Wien an account of a remarkable instance of partheno- 
genesis in a flowering plant. The instance is a small Alpine 
Composite, Anteftnarm alptna, a^native of Uie high Alps and 
Arctic region. Like some other allied species it is dioecious, 
and the male plants arc extremely scarce. Prof. Kcimer has 
never seen the male plant, and in 1874 cuhivated the female 
plant with very great care in the botanic garden at Innsb^ck, 
excluding apparently all possibility of foreign impmgnatioti 
either by this or any allied species. The plants produced, not^ 
withstanding, a number of seeds, which were sown the following 
spring. Six of these seedlings germinated, but four out of these 
shortly perished. The two remaining ones reached maturity, 
growing as luxuriantly as the mother plant, and showing no signs 
of hybridation. It is not stated, however, whether they also 
flowered and prorluced seed. From the extreme scarcity of the 
male plant, Kerner believes that the seeds are ordinarily matured 
without impregnation. 

REsriRAUON OF Routs.— :^m ♦recent experiments on the 
respiration of roots (the plants employed being ivy and veronica) 
MM. Dcherain and Vesque conclude (1) That oxygen is neces- 
sary for all organs of plants, and that fot the life of a plaid it is 
not sufficient that its air-parts be in air ; the roots ntuat also find 
oxygen in the atmosphere of the ground in wlfidh they grow ; 
(2) That the absorption of oxygen which takes place through 
the roots is accompanied with only a slight development of car- 
bonic acid, so that the roots produce a partial vacuum in vessds 
in which they arc contained ; (3) That this development of car- 
bonic acid tB^es place ju$t as well jn an atmosphere without 
oxygen as in one which contains it ; whmice may be Inihrred 
that the excreted carbonic kcid does not come from superficial 
oxidation of some eelf-decomiKising organs, but ftm a mgulir 
drenlaticm of gases in thd plant. 
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he to contact trigonometrical tricn- 

ttOaHon ^ Oeoaeslcal Intcnmtional Asso- 

ciation^ whicJt is covering almost tbe Whole of Emope, 

WB teccntly sotnoanced that Mr, l^ddal, of the Chester Society 
tt Natural Sdence, had detected Kadiolaiiaus in Carbnni^wows 
Ime^tooe, At a meeting of the Somety lately it was annottneed 
hat Another member of the Society (Mr. Slvubsole, F.O.S.) 
md disovered both Foraminifera and^ Kadiolarians jn the chalk 
d the North Wales border. 

Me* Gko»ge Ceoss, of Chester, a member of the Chester 
Sfatural Science Society^ and conductor and teacher of the closes 
brmed in that city under the auspices of the Government Science 
ml Art Department, died on the 16th inst, at the early age of 
foity. As an able scientific man of genial disposition and 
kindly feeling his loss is deplored by a large circle of friends* 


i^mis very nmnerous* Until the last few years hh laboura re« 
ceived but little recognition by the State, and the publication of 
fhek ifsalts was iife^lhenily interrupted by his poverty ; but the 
Mutttcipalhy of OenOa did itself immortal honour by publishing 
At its expense hi« important EpUogo dejia Briolon^ itallana.^ 
In |$7A de Notaris was elected a foreign member of the 
timmn Soclity of London. 

ItW^ MathematM altd Physical Sections of the Kusaian 
Geographical Society discussed ac a recent meeting a acheibe 
for the thorough exploration of the Lower Angara outfiow 
of J^ake Baikal, the pecuniary means for ihe purpose being 
offered by M. Sibiryakof. The navigability of this important 
water-communication would be the principal problem to be 
solved by the explorers. At the same meeting M. Vojeikoff 
described the results of his meteorological travels to British 
India* 


The Agricultural Society of France is building a large hotel 
» the Kue dc BelJechasse at Paris, which will be fitted with 
mry convenience for meetings and lectures, including museum 
ind libraries. The expenses are defrayed by a benefactor who 
las taken effectual mcasuies to conceal hin name. The cost will 
)c more than 20,000/. 

The Society of Arts are prepared to offer prises of 5/., 3/., 
ind 2/. respectively, and certificates, for profioency in qualitative 
dowpipe analysis. The competition is open to any pervm, but 
IS it is intended princljially for those interested m the mining 
ndustries of Devon and Cornwall, the examination will l>e heU 
n the centre of the mining disli ids. The arrangements will be 
n the bauds of the committee of the Miners* Association, and 
ntending candidates should apply to the honorary seciet^ry of 
he Association, Mr. J. II. Collins, Lemon Street, Truro. The 
examination will be held at Redruth, from s to 9 t» M., ou 
Tuesday, June 5, 1S77. 

The subject of the Khirul Lectures on Aichjcfology in councc- 
^on with the .Society of Ano'quaries of Scotland this year ]j> : — 
'* Do we possess the means of detei mining scientifically the con- 
Iftion of primeval man and bis age on the earth?** The lectures, 
ix in number, commenced yesterday, the lecturer being Dr. 
Arthur Mitchell 

At four o*clock on Monday morning a sharp shock of an 
urthquake was felt at Oban. The motion was undulatory, 
accompanied by a rumbling noise, and terminating in a sort of 
erk. Tl^ motion did not last above six seconds. Furniture 
.nd articles of household use were jerked upwards, and pieces 

crockery were thrown from the shelves. A lighter shock W'as 
bU in the Island of Kerrera last week, and a short time ago a 
hock was felt in Tobermory, Island of Mull* 

At the first meeting for tlmyear of the West Riding Geological 
nd Polytechnic Society held at Ripon on April 4, the Marquis 
if Ripon gave an address on scientific pursuits and their results, 
le advocated thoroughness in all such work, and urged his 
oarers not to aacept facts without complete investigation, nor 
let stubbornly to reject facts because they did not accoidwith 
heir own preconceived Ideaa. 


Ukpee !the title of Gibaeppe de Notaris, aua Vita e si 
an interesting sketch of the life of this eminent botanh 
eho died in Jtaimary im, k puMtshed, reprinted from tl 
^lmm of ^ Roman jotMd, the Opnumf. De Notaris w( 
, member at a noble but poor Itidiani family, and was bom 1 
mn in 1805* Brought up to the medical piofesaion, he earl 
himself to the mdf at botany, and fiUed botanic 
Sttcemrividy at Milan, Turin, Omioa, and Rome. II 
^r**^??* dkected mainly to tfce description and the ptii 
of nyicciail}/ (rf mowe 

bit wvfe,, i9 Kill# totopiM© 

* ^ 'i# . 


Some striking experiments have been lately made by M* 
Daubree, on the physical and mechanical action of strongly- 
compressed incan<iesccnt gas> arising from combustion Of powder. 
In one case a thin steel plate (23 sq. ctm.suiface), rolled up, was 
inclosed in the chamber along with 12 grra. of powder, which was 
fired by electricity. The steel was completely fused, and trans- 
formed into an ingot curiously twuted and swollen, resembling 
the ferruginous skeleton of some meteoiic irons. A good deal 
of the Iron had passed into the state of sulphuret, found as a 
fine powder. 'I bese remaikable changes must have occurred in 
a fraction of a second. In another series of experiments the 
gases formed had oi>portunity of escape l>y a small orifice in the 
side of a hollow cylindiical cock (with conical lop) adapted and 
sciewed into the chamber. Here the hot particles of gas fused 
and carried off ihe steel in the slate of fine powder, which was 
I sulphurised immediately. The cock was put considerably out of 
shape, deep sinuous hno'ws being made m its surface, and in 
I one case reachitig the central cavity so as to make a second 
orifice, while the terminal cone wholly disappeared* An abuyi^ 
dant metallic dust, incandescent, was projected into the atmo- 
sphere. Analogous phenomena probably occur in volcanoes, 
meteorites, ^fec. 

Our readers will remember the announcement made by ug 
some time ago of the shipment of a consignment of white-fish 
eggs, furnished by the United Stales Fish Commission, to Wel- 
lington, New Zealand. We are happy to state that, as the result 
of this action, a report has been received of the safe arrival of 
these eggs at Wellington in good condition. The young M$h at 
the end of five days from the time of hatching, were three- 
quarters of an inch long, very transparent, with bright yellow 
eyes, and very lively, apparently doing well 

Act oRPiNG to a recent Au^frun census it appears that the 
percentage of cretinism langes from a small figure up to as hij^ 
as forty in the different districts of the Alpine parts of the em- 
pire. The proportion to every ten thousand inhabitants is, in 
the SaUburg district, 40 j in Upper Austria, i8’3; in Styria, 

1 7 } in Silesia, 10 ; in Tyrol, 6, arc. 

Tpib last number of the /spes^tia of the Russian Geographical 
Society contains some extracts from the journal kept by Dr* 
Miklucho Maclay during his cruise in Western Micronesia, 
from March to June, 1876, In the early part of March, after 
visiOng the Island of Geby, lying under the equator, Dr, 
Maclay, about the end of March, passed by Auropic laland, 
the inhabitants of which hf describes as not very dark, with 
thick curly hair. Thence ho proceeded to Mogemos, or Mac- 
kenrie Island, Woap Island^ and others, on his way to the 
Felew Archipelago, where he stayed about two weeks, studying 
very interesting speclmena of the **piUare-writing** ami folkt 
lore* The shamefbl exportation of the inhabitants by w^hiiea 
whihh he hjod opfmrtamity of witnessing during his enrise, will 
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ht t]»e oif a s|iedal Import From tlie Felew th^ 

indeiiktigttil^ proce«4«R$ to the ionth^m and thee to the 

northern ehore of Adoiimlty lelaedi noticmg the reteeitcable 
piogtiethoiis developieent of th^ Idelenesian ^ 

itaand^ as well m Iboee of Aptmit, twf 

Archipelago. After a elior^ Br. 

Hacky returned to the shm Me»% hW , 

which received him vciy A ^ 

htteoded to reisii^^ 

The ypumifl p/JPbtifiiry mtii £Natis Mafta^e/mni^ is the title 
of anewidxiDiog moothly, w’hich ujU appear on May, I piih- 
lifthcd by Messrs. J. and W. Rider, of Bartholomew Closei E.C 
Jt ttill be devoted to the interests of Arboricttlture in its scicn* : 
6 dc, practical, and economic aspects, and will give a large 
portion of its space to matters appertaining to the general ma- 
nagement of estates. 

We have received through Mr. I'ltcker, from Mr. J. M. 
Wilson, Kngby, two guineas towards the Gauss Memorial 
Fund. 

The inventor of the new eltctiic seismograph referred to 


whem 

F - height of water. 
s ^ hour^angle qf sun. 

^8t &c*» being found by w^ 
hhowh formulm, thqy ere again expressed, by Fourler^i Theo*e« 
ai loHowa 

* ^ w « + cos 21^ 4 - &C. 

Aft cffl 

4 - sin H + slu a«, 

whm w passes through all its changes in a fortnight^ and tl 
coemoents «rc calculated in a similar manner, 

Ihe kimwn theoretical formulae for the diumal and sem 
diumal tidp, expressed in terms of paraUax, declination, hm 
and solar, hour-angles, are now converted into functions of tl 
true and mean anomaly, and of the sun's hour^angle, and 6iiil 
into simple fUnetJoas of x and 21. These expansions are no 
compared, term by team, with the terms of the tidal expansioi 
found by means of Fourier’s Theorem, and the dual lunar at 
solar tidal coelhcients calculated out with ease, 

Although the short period of observation at Port Kennei 
(23 days) renders this method of discussion not much mo 
valuable tlmn the usual method of IL W. and L, W. observ 
tions, 1 have developed it at length in the hope of applying tl 
method to more complete scries of Arctic tiaes, which I hoj 
shortly to lay before the Royal Society. 


last week is not Father Secchi, but Father Cecchi, of the Scuolc 
pic at Florence. 

The additions to the iSoalogical Society’s Gardens during the 
past week include a Kusa l>eer ( CVn ax 7 Mxn) from Java, pre- 
sented by Mr. A. A. Froacr, F»ZS» ; a Bay Bamboo Rat 
hftim) from India, presented by Mr. J. Wood >fason ; 
a Horned Lisard {Phymsofna mnutum) from Texas, j resented 
by Mr. T. Clovei 5 a Brown Monkey (Afafucur hrunntui) from 
A)Ham, deposited; a Demeraran Cock of the Rock {Rvfuola 
irmio) from Hemerara, purchased ; two Chinchillas (C/tmehtHa 
lanigeta)^ bom in the Gardena 
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Royal Society, March 1 $, — *‘On the Tides of the Arctic 
$eas»--.piu:t Vll. Tides of rorl Kennedy, in Ilellot Strait/’ 
(Final Discussion.) By the Rev. Samuel Haughton, M.D. 
DubUn, D.C.L. Uxon., F.K.S., Fellow of Trinity College, 
X>ttbrtn. 

The tidal oliscrvations at Port Kennedy were made hourly for 
twenty- three days ; and in my former dwcussion of these tides 
(Part VI.) I used only the observations made in the neighbour- 
hood of II. W. and 1 , W., obtaining the following results for 
the tidal coelbcients 

Diufmt Tidr> Semidiurnal Ttde^ 

S - 23*4inclket. S ~ y*o inches. 

;> aw 5'* 12*”. fi ^ I, 

M - io'o inches. M a“ 17^0 inches. 

im ^ oh 33“* '8. tm - Ob 

In the present discussion 1 have employed all the hourly ob- 
servations made during the twenty-three 4 ayi^ and have obtained 
the following results 

Diurmi Tide. * • Semtdiurml 7Uf, 

S 36*4 inches, 5 *9 Inches. 

is — 3** If - 2^ 

M “ 18*5 inches. M ssr le'ciucliei. 

- 2 h 4 B»‘. 6h2i»*. 

The present more complete discussion fully conhrms the 
before obtained by me, respecting the great xuagnitude of 
the solar diunml tide at this station, am also shows a aatilkc^ 
tory agreement in the other coeiticienta obtained from H. W* 
W« obmivathms only* 

The method employed in the present paper is based on 
Founerk Theorem, by which the height of tide is expressed at 
f« 4 ldws 

4 - Ai cos ^ 4 - Aji cos 2r &c,, 

F ss- Aq 

4* B| sin # 4 B| cos ar -h 


March 22. — **On Friction between Surfaces moving at Lo 
Speeds,” by Fleeming Jenkln, F.R.SS* L. and E., Pimessor 
Ki^ineering in the University of Edinburgh, and J. A. Kwing 
The common belief regarding faction, which is based on tl 
reseaithes of C ottlomb and Morin, is that between surfaces ; 
motion the friction is indeptiident of the velocity, but that tl 
force required lo start the sliding is (in some ca^^es at leas 
greater than the force renulrcd to overcome friction durii 
motion ; in other wordh, tne static coefficient is usually coi 
sidered to be greater than the kinetic. It occurred to tl 
authors that there might possibly be continuity between tlm tu 
kinds of friction, instead of an abrupt change at the insta 
m which motion begins. We should thus expect that when tl 
relative motion of the surfaces is very slow there will be a gr 
dual increase of friction as the velocity diminishes. Whether ai 
such increase takes place at very low speed is lelt an open questu 
by the experiments of Coulomb aud Morim whose methods d 
not enable debfiite measurements of the friction to be made wh( 
the velocity was exceedingly small. The authors have succeeds 
in measuring the friction between surfaces moving with as low 
velocity as one five-thousandth of a foot per second, and hai 
found that in certain cases there is decided increase in the o 
efficient of friction as the velocity diminishes. 

The surfaces examined were steel on steel, steel on brass, ste 
on agate, steel on beecb, and steel on green}ieart~-*in each ca 
under the three condiiions, dry, oiled, and wet with water. 1 
the cases steel on beech oiled or wet with water, and steel < 
greenheart oiled or wet with water, the coefficient of firioth 
increased as the velocity diminished between the two limi 
given above, the increase amounting to about twenty per cen 
of the lower value. It appeared that at the higher limit 
velocity there was httle further tendency to change in the c 
efficient, but it is impossible to say how much additional chatu 
might take place between the lower limit of the velocity and v 
hifiber. In the case of eteel on agate wet with water there was 
similar but much less marked increase of friction as the veloci 
decreased. And in the case of steel on steel oiled there was 
slight and somewhat uncertain change of the opposite characte 
that is, a decrease of the friction ns the velocity decrease* 
This case, however, would require further examitiation. In 1 
other cases the frlcdon seemed to be perfectly constant aadind 

S endent of the velocity. Out of all the sets of cUrcumsitiiio 
tvestigated, the only ones in which (here vras a large didl^srea 
between the sitsttlc am kinetic values of the coefficient of frictic 
were those in wMch a decided increase was observed in ti 
kinetic value on the speed decreased. This result renders 
eaoe^itig%|»npbable that there is contlnui^ between the t« 
ef rndtSm* 
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tlie liSWiif wm'jt |)y JN piivote taaergy of pne of 

Chas. Striclfilt»ifc!S':«»»Wte4 a specimen'- of^ 
obtained TroM' , South Afih^ . , 
feut iaW<^*o^ phtnt hitherto baa rai?^ir bcfeti seen iii floim ‘i^m 
'--A p$^m ferns cnll'iesci^' by Mis* Gilfda^m'ihe luta^ 


^'^t^^llkdaigawcar- was read, by ‘-Mr; |* G, Baken‘ ;S 6 m« aev^+^f#! 
feMtisa ntw ottt ot 150 fpecks,. a fair ,]^oportion> and evidetM^df'j 
' ifi£ldsd«partinentoftheMadagi|^ 
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on the fmh^ 

a^W of Jthi Cape'of 'OooS Hope, by W. Rcinsch ; this 
of a tiBcImw^ cbaracterj and in X^Un# was taken as read.— Mr. 
tt. Golfeft* of Obrlstianla, then read a communication on 
/mmm in Hbrway. His observations on thebabits and 
bd^omy ol the l^emminj^ bad extended over several y<^Sf and 
1876 he had published these in J^,vt Ma^, /. Mfiurvsk. 
But hlf Attention had lately been ealled to Mr. Crotches contri- 
ti^tioha in the Linnean yournai^ and as in many particulars he 
itdered from, that author, the present notice result^. The num- 
ber of young at a birth vary from ttiree to eight, and two sets 
tre annually produced. Mr. Colfett regards their vj^andering as 
i nec^sary consequence of their tmporarily strong vitality, 
together with an inherent migratory instinct The tendency at 
intervals to appear in unusually large numbers is not confined to 
:he genus, but is common to all the species of the sub-family 
Atvicolinse. The majority of the wanderers are young, and in one 
nstance otwerved, by himself, were chiefly males. The migration 
doses with the death of the individual, generally brought about 
t>y an episMaotic disease, the result of over population ; thp der ser 
Lhe masses the higher the rate of mortality. The bare patch on 
:he rump considered % Mr. Crotch to be due to the habit of pre- 
lecting themselves against stones in resisting attack, Mr. Collett 
ktates is due to a skin disease. He however, supports Mr. 
>otcV8 statement as to the number of winged and four-footed 
memies yrhicli devour the Lemming, and also that domestic 
jaltle and reindeer destroy them, 'I'hcir occasional enormous 
ncrease in numbers he holds to be owing to periodic prolific 
rears, the facility of rearing their young, and the earl^ pro- 
:reati ve faculty oi the latter. Varalkl instances among other groups 
if animals, for instance unusual swarms of butterftics and locusts 
ire well Ittiownj though os to the true reason of such departures 
u number, Ac., mwfsh Is ohiy conjectural. Coincidenuy with 
he notable years of the Lemming migrations, the Increase above 
be normal number of rats, mice, shrews, and even the grouse 
ribe,,have been recoriled, Mr. (.^oUctl affirms that the Lemmings 
ravel chiefly in Uie direction of the valleys, and not constantly 
iue west as has been asserted ; their great movements are chiefly 
fOCturnaL He is inclined to question Mr, Crotches notion of here- 
litary search for a Miocene Atlantis,** and rather is of opinion 
hat in accounting for the periodical excess of multiplication and 
aigratory imjpulse a physiological necessity impels them ; the 
;atare of this is at present beyond our power to explain rationally. 
-A further contribution to the natural history of swine, by Prof, 
Mlestoo, was read in abstract, this paper forming an appendix 
0 that previously brought under the notice of the Society. The 
dditionai information is in the main confirmatory of the views 
Iready exprei^ed, but several important facts relative to the 
triping of the young of Sus and X r according 


0 Hr. A. b* Meyer, witJi information from others, necessarily 
mises a modification im former conclusions. —On South African 
tepati^ (Liverworts), by Mr. W. Mitten, and on new Irish 
;*^:en$, by the Hev. W. A. Leighton, were two technical 
hpera the tdlea only of which were read by the Secretary, 

Awihpwolwical Bboiety, April 13, Dr. Huggins, 
.iLS.j pmaiden^ ha Lindsay read a paper on 

At Mautitius in 1B74 wUh 
one diecordant observation) gave 
.riue^of 8 Mr. GiU md a ptpei- 

the approaching ^pii> 
plMte^tloiM MB be made weeks. 

‘^ 1 ' Xwana Of AscMton the S^oipetrical coaditlomf are about 
^ ^hd whet; k of great importance, the 
lOis ,»0»the' range of tempe- 
iture betwjSa;,S being only two 'or'' three 
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ueaplaitted the p^ipte Of his new fetjo 0# spcotimoope* If 
dt^nds on the fact that the half of on piism, cut ‘ 

'l^dfeular tothe‘^ 3 e, magolfies the angle' bbtsi^. two 

“ ‘ virtue of the oblique eibetgenee. % a$lBgabomf V; 
kiosed of a half prism of flint wi& h priam t^ 
to 'fhb',;;Ohliqhb ‘-fecc, to correct ' the''' ".deviatlW^ 
'be'lhoreased to ten or fiflAeia''tiiheL '. ' 
_ .parts'^ 'the, 

t,m% without; any movement,.', 

viewing 'Wi>'h two half- prisms 'the dispersion' 
'ten. otdihAty W has been obtained, .and'' 

, better 4 «flhwlU^')'feir',whh Jien,rnb‘'.ii8 the errors of forty aUrflibeS. 
are accumulated. Whe^ toiclih of the Hues is dimiOishWi’ 

by narrowing the slit, the w »dll fw brighter than In : ; 

the other form, for the loss % absorption is enormous, amounttOg 
to 50 per cent for three or feur inches of glaas and in the large 
Greenwich spectroscope c^y part of the incident li^t 
reaches the eye. Mr. Bidder, Lord Lindsay, and Mr. Gill ^ 
offered some criticisms, and Mr, Cbiistie replied, showing that 
he had anticipated all the objections offered.— Frof. PritchartI 
read a paper on the comets of *1877. The recent dearth of 
comets be aUributed to the probable sleepiness of seekers. Twp 
had been obseived at Oxford, and the elements and an Opil^meris 
of Wmnecke*s calculated. They had made observations on April 
7 and 1 1, whidi were combined with Prof. Winnecke*s Of the 
5h. in making the calculations. --Prof, Pritchard also read a 
paper on a mechanical solution of Kepler’s problem.— ^Mr. J. 
W. L. Glai&her read a paper on an elliptic-fonctidn solution of ' 
Kepler’s problem, — The Rev. S. J. Perry described how^ 
neither he nor his assistants could sec Vulcan,— Lord Litidsay 
stated that M. Leverricr thought it would be useless to look for 
Vulcan for the next six years. 

Mathematical Society, April 12.— Lord Rayleigh, F.IL S., 
president, in the chair, — Mr. C. Pendkbury was elected a mem- 
ber. — The following communicaiions were made On Hesse’s 
ternary operator and applkaiions, by Mr. J. J. Walker,— 
Creometrical illustration of a theorem relating to an irrational 
function of ah imaginary variable, and on the general diflerential. 

^4" 

equation -f == o, where X, V are the same quartlc fun©* 

tioiia of 4:, y. respectively, by Prof. Cayley, F.R.S. (Profs. Smith 
and Henrici took part in a discussion on these papers, the former 
making reniarks on the question whether infinity is a point dr 
a straight line).— Mr. Metrificld, P\R.S., vice-president, haViiig 
taken the chair, Mr. Harry Hart deduced Some cases of paralt^ ^ 
motion from the consideration that the contra parallelogsani 
represents the motion of two equal ellipses rolling upon each 
other, and that of these (i,a, parallel motions) two especially weafe 
very simple, inasmuch as the motion was obtained in either case 
by the use of five bars only and was moreover perfectly con-> 
tinuotts.— Mr, Tucker, hon. sec., read an abstract of a paper 
by Prof, H. W. Lloyd Tanner, on a method of solving partial 
differential equations which have a general first integrairapplkd 
to equations of tlie third order with two indeptendfiiu vatiablW 

Chemical Society, April 19,— Dr. Gladstone in the chaii. 
—The following papers were reid t— On the estimation of man.* 
ganese in spiegclei^en, and of manganese and iron in mangauL 
krous iron ores, by K, Hiky, For estimating manganese in 
spiegeleiscn the author recommends the indirect method, 
estimating the iron, adding five per cent, for impnribles, and 
taking the difference aS manganese, for accuracy and mpidlty ; 
for the estimation of manganese in its ores the author .prefers to 
separate the iron as basic per^tate with carbonate and acetate 
of ammonia, and to precipitate the manganese Vidth bromine ' 
and ammonia, taking care that the ignited fifecipitate contakg 
no baryta, aittc, or lime, for the detertninatfed of the iron 0 
standard sdlntinn of bichromate of potash yields the beat f esnits, 
the Iron being reduced with pure sulphite of soda.-^Ott a mt thod 
of detecting small quantities of bismuth, by M» M. Pattfeoh ; 

Muir. The author proposes Schneider’s reagent, consisting of a ; 
cl^r of 12 grm. of tarferk acid and 4 gm. stannotts n 

chlmdde incase potash in nicvooo, if. ; 
warned to 60 ^70^ C. wtm this gives a bro wnishcblodr^ 

certam bismuth oc^pemnds^ by M. M. Pattiwm Hum 
gim.sn properties and reacf;ii^S‘.eif v 

mmimietpopo madder 'colouring' oiattOrS' 

E.' S^uni^ H; l^bi^er. Munjistin.; this sabSiinceVife*:^!^j;'v' 
m itis' physical prc>pertiei‘\ 

jiurlh i VR^as examined, '.aad its .p»*dpeir'l;ile^.''iii»* :1 
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giveti. Akoholic lead acetate givoa with purpurin dtasoived k 
akohol a pteapitate aoluUe in t^xccfOi, with atizaiin a piedipltate 
maoltthle in excess. Triacetyl-pttimwriaji <M)d brom*ptitputitt were 
prepared zmd analysed by the aathontt. By healine: pure pur- 


prepared zmd analysed by the authontt. 
pttttn in sealed tubes to 300 ” C. it was ib< 
verted into quiniaarin. 


healing piye pwr* 
to be partially con^ 


Phydeat Society^ April 14 ^— IVof. 0 * C. Foster, presldejit, 
in the chair. — The Mtcititary described a new ^bnn orcoloiiweler, 
devised by l>r. Mills. It consists of vertical glass, tubes 
about ten centimetree in length and two centimetres in diameter, 
and contracted at their lower end*-, which are graduated in 
millimetres and tpeed in a frame, Tn each tube a loosely-fitting 
di^c of while or black glass (as occasion may reqmre) can be 
raised or lowered from below by means of a gla.ss rod fitting 
water-tight, and the meniscus 6 f the liquid k concealed by a 
wooden screen. The two liquids tinder examination are intro- 
duced into the tubes to the fiame level, and the discs adjusted 
until rendered invisible. —Mr. Cluistie gave an account of a 
new form of spectroscope, in which ‘‘half-prisma " are used to 
magnify the disj^ersioii (see Astronomical Society). ^ 

(iVM* 

Society of Fhysica and Natural Hiatory, March i. - 
iVof. Zahn presents ptepamtions of the human costal cartilage, 
rho'B^tng a fragmemary infiltration of the cellules. Tnis mlihia- 
tjon n very frequent ; it Is observed in hjijf of the mat over 
forty, and especially in such as have any touch of Jung disease. 
*-J>r. Ibevost described a ca'ie of aphasia observed at the Can- 
tonal ITospiul, ID a young girl attacked wutli a right 
in whom the aphasia subwstetl after the cure of the bcmqdegia. 
'Iliongh i,he cannot speak she lecowrcd the jnower of artimx- 
kling Word.s when x he sings, anti her intellect is untouched. 

March 15 .— M* Alph. tie Candolle auciounced the conclusion 
of his woilv on the lamdy of the for the work whicji 

he Will publish under the name of “ Monographs of the Thanc- 
rofg&mtsK/* This ilamily includes three prmupal species, //i'r 
and and is femnd in the divuion 

of the globe between India, Japan, and the Sandwicii islands*. 
The fii'Jit of these spedcs probably the most ancient, 

Fari.s 

Academy of Sciences, April Peligot m the chair. 

—The following papeni were read : Note on a problem of 
mechanics, by M* JkrtTand. Knowing that the pUnets describe 
come sectioais, and without supposing more, to find the expre*s- 
Sion foi the components of the force soliclung them, in funetbn 
of co-ordmates of its point of application. --On a solar H>ot 
which appeared on April 15 , by M. Jatibivctt. While the disc 
hod Wen wholly without spots on the 14 th, it had, next day, a 
space near the centre some 2* diameter, covered with them. 
This is of the ontcr of tlung^i that occuts at a maximum ; 
and the old seems incorrect thiit the rarity of spots at the 
mmirnum is due to m absence of activity of the photosphere. 
Tl^cre is a temlency to jirompt extinctiott of the pheno* 
tuena.- Ite^^carches on iOKJk acnl, i>y M, Ikrthelot.— On 
the tbeoiy of plane elastic plates by M. 4 Circhh()fi.— Dcier- 
mmattoii of the dilTcieaccs in longitude l>etwcisn Paris and Mar- 
seilles, and between Algici » and Mar.ieilks, by MM. l,ocwy and 
Stephan, The apparatus comprised a meridian iaUrument and 
pendulum, a Hipp « chronograpl^ stvery i,cn»itive Siemens* relay^ 
a galvanometer, ami a ihe^tat. The difieirencc of longiladc 
observed between the Pisrii^ and Marseilles instruments was 
i?m. 13430 ^*. choex^yfc. ; that beUveen the 
«cillc*'» inittrumeiHs 23 * 049 ^*- aiffmen^ of 
thc^e, vi/., am. 50 * 2 iis. expresses the difihrence of Jongliudc 
bctv^eeii r.*n*s and Aljfier® > whkb closely with that got 

by MM. l/icwy and Perrier by direct meawnrement (vix,, 
am. 5 u' 2 j>). The velocity of transmisaion of the ^gnab the 
auihota fctiite to bv ) 0 /x )0 km. per second in the aerial line and 
4 , 0 pokm. m the cai 3 c,-- New expeiiments on the origin and 
j amre of typhoid fever, by M, Guerin, Experimenting with 
vomited bilious maticis., bile, and fecal -matters proper firom the 
Jttrger intestbe {of typhoid subjects) introduced Into rAbldfs by 
mjection, he found that they rarely caused death “KWlice in twelve 
experiments ; while the special diarrha ic matter fimm the small 
intestine Caused death almost constantly in a bouts or dam 
ICaperimcn a dktingokhinK the peu(»d«. of the disease »l«o|poilited 
to the special toxical matter being almost emimly conhuned iu 
he smaller intestine, M. Gnerm ofirrs some mtarpretatkm of 
them faas.--<- 0 i«WiY<!y of the iOlnctric lighti hjz MM- Biemiy* 


rpuae and JaMocbM: Using olteruitting tairrMs and indue-! 
tmn coOs with iniwuptcr and ccmdensier saimrmsea, and a 
kaMtt plate Imtween the wires, a steady i^^m^tained.' 
There is a central artery ol the series of intsSor wh^ end an 
many distinct (xmdufctor.^ branch of as there are coiU In the"* 
mrewit. Each kminotis centre is thus quite indepcn^ib *odi 
mh may be extinguished or lit separately.— .Discovery of a 
Gmlo-Koman port and a Gaulish port neat St Naacaire ; deter- 
mmation of the age of the layers at diferent hrigte (second 
note), by M. Bertraml — The Thylloxera in the department of ' 
the Gironde (continued), hy M. Azam. At the end of 1B73 
97 communes were attacked; at the end of 1^76, 26^, 
*^On oroenii, by M. Brame. — Investigation of the law which 
mu&t l>e obeyed by a central iorce, «o that the trajectory it pro** 
duces may be always a conic, by M. Darboux.— Gn the laws oi 
reciprocity in the theory of tlie residues of powers, by M, Pepin.—-* 

I On the radii of curvature ol the successive podanesof a plane curve, 

1 M, NiewenglowskU^-Oii tlie rolling of ships in calm walci; 
by M, Bourgoin.— On the state of salts in saluticm, by M. 
Gemez. Uis experiments couiradict M. Ti'scherbatschew’;* view^ 
that saturated solutions of .sulpliale of wda, made under 33^^' 
contain the hydrate with xoi 10, iboie heated to a higher tesuiii 
perature the hydrate with 7UO. — On a new series of acid saU%* 
by M. ViHiers,- -Traustorination of ordinary pyrotortanc acid 
with tribromic bromhydratc of ethylene, by M. Bf)argoin."~*Oi| , 
the pnopertie*> of resorcine, by M. Calderon. — M.ale flowers of 
Comaites, byM, Uenault.— Note on the calcifugal flora of the Albt 
of Wuitembexg, by aM. Contejean.- -Keseaithes on the cardiau 
disoidcr^ which produce the mtermittencts ol the arten*il pube^ 
calk'd fahe by M. J'^om^oii^ J'lanck.— Experimental 

proving that the sepUcity o) putrefied blood is not due to a 
soluble tetment, byM. felt/. —On the winter of 1877 in Fari% 
by M. Kenou. J( is very rare that the minimum ctf the cold 
acasun falls in November \>r March (which sfiow the lowest in 
the present case), or that March should present the Jowest 
monthly average. - On the thunderstorm of Ajiril 4, 1S77, by 
M. (“iodefruy. Figures of the hailstones are given, the fornt 
being that of a aulul of tcvolulicm fiom a spherical pyramid*--* 
Oft iH>lsunmg with salts of copper, by M* Decaisne.*— On the pre# ; 
cautions taken by tortoises agamai c/ild, and the indications they 
may furnish to farmers, by hi. iJ^m&batd. 
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